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Taylor (Dr G) The Evolution and Distribution of Race 
Culture and Language 435 Water divining in 
Australia 8aa 

Taylor (H F ) The Principlea involved in the Preservation 
of Fish by Salt 69a 
Taylor (W ) [obituary] 731 

Teale (F O) P ilsooxoic Geology of \ ictoria 8a8 
Telford J C ) Fabricated Ship* 596 
Tennant (A CJ Ocean Tide* agg 
Teremn (A ) The Normal Orbit of the Electron in the Atom 
of Mercury ao3 

Thayer (A H ) [obituary article] 59b 
Thayer (G H) with an Introductory Eaaay bv A H 
Thayer Conce ihng-coloration In the Animal Kingdom 
New edition 338 

Thomas (H H ) An Ottokaria like Plant from South Africa 
£45 re-elected Fellow of Downing College Cambridge, 

Thomas (Dr H H ) The Source of the Stones of Stone¬ 
henge, *3 

Thompson (Dr F C) appointed Professor of Metallurgy 
in Manchester University 91 

Thompson (Dr J ML) Studies in Floral Morphology 
No 11,03 

Thompson (Dr McLaan) appointed Professor of Botany 
In Liverpool University 57a 

Thomson (Prof E) A Novel Magneto optical Effect, 510 
619 

Thornton (G P) Anode Ray* of Beryllium 395 
Thornton /Dr H H Jl Tuberculosis and Publt Health, 3*8 
Thomaon (J Allan) lie Geolory of Western Samoa 808 
Thomson (Prof J A ), A Correction 811 and others edited 
by Dr J Merchant The Centred of Parenthood j 
Thanm (Sir J k J.), elocMI Honorary Professor of Natural 


Philosophy at the Rbyal Institution, 34a EJawwts of 
the Mathematical Theory of Electricity and Magneton 
Fifth edition 647 The Institute of Phyetce, rn Tbr 
Structure of the Molecule and Che m ica l ComMnaflOo, 
118 

Thooris (A) Biological Study of Diver* 607 

Thorpe (Prof J F ) awarded the Longataff Medal or the 
Chemical Society si 

Thorpe (Sir T E ) Early Chemistry in Oxford 13 elected 
an Honorary Foreign Member of the Chemist* Club 
New York 114 French Chemists and the War, gtd, 
Prof L C Mian 17 Flexo-ebenilitry 450 

Thou less (R H) appointed Lecturer in Psychology m Man 
Chester University 669 elected a Fellow of Corpus 
Christi College Cambridge 579 

Thoulet (J) The Oceanic Circulation and the Density of 
Sea water 987 

Tier! (L) Magnetic Double Refraction in Smoke* 778 

Tilden (Sir William A ) Famous Chemist* The Men and 
their Work Boa 

TiUey (C E ) The Granite-gneisses of Southern Eyre Ptaira 
aula (South Australia) and their Associated Amphibo¬ 
lites 39 

TiUyard (Dr H J W) appointed Professor of Russian in 
Birmingham University 474 

Tlllyard (Dr R J) Paper* on Metamorphir Insects 
949 Revision of the Family Enothemidie (order 
Perlana) with Descriptions of New Genera and Species 
800 The Neuropteroid Insects of the Hot Spring* of 
New Zealand 791 

Tompkins (Eng Capt A E ) Marne Engineering (A Text 
book) Fifth edition 396 

Tomktnson (Mias M G) awarded a Girton Travelling 
Fellowship 603 

Tooth (S ) presentation of a New Pletiosaurian from the 
Wealden of Berwick to the British Museum (Natural 

ropiSr&fVi. Removal of Lime and Magnesia from 
Solution by Precipitate* of Chromium Hydroxid* 139 

Torday (E ) The Batetela, 179 

Toy (F C ) The Photographic Efficiency of Heterogeneous 
Light 54s 

Trsver* (Dr M W) elected President of the Society of 
Glass Technology 404 Importance of Quantitative 
Investigation m dealing with Technical Glass Problems 
4<>S 

Trechmann (Dr C T) and L F Spath The Jurassic 
of New Zealand 638 

Trelease (Dr S F) appointed Secretary of the American 
Association 36 

Trcuthardt (A) Some New Measurement* of the Density 
of the Air at Geneva 639 

Trldon (A) Psychoanalysis Its Histon Theory and 
Practice 515 

Tnllat (A) and R Kaneko Activity of Infection by the 
Ar 734 

Trough ton (E le G ) appointed Assistant In Chatge of 
Mammal* and Skeletons m the Australian Museum 


Hypindm Anthelid* 640 

Turner (Dr D ) and D M R Crombie Behaviour of an 
Electrified Pith Ball m an Ionised Atmosphere 381 
Turner (Dr E E) and F H H Wilson The Deoompoei 
tlon of Dimethyl Oxalate by Acetic Add, 933 
Turner (Mis* E L) Some Birds from Texel 189 
Turner (Prof T) The Casting of Metal* 344 
Twyman (F ) An Interferometer for Testing Camera Leasts 
470 635 


of British Muelm* 477 
Unwin (Dr W C) presented « 
for Engineering, 341 


b the Kelvin Gold Medal 


Vallot (J) Diffuse Radiation at Moat Blanc ( 
eocnparsd with that at lower Altitude* a 
Radiation of the Sky Compared with the 1 
Radiation, 446 
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Vaa Bursa (B W), an* A. M Kemmly, Van* i Asdary at 
vJSr<ir B J) The Total Amount of Starlight 

VM $<9 A ). [obituary article], 7*9 

Vau ra bourg (C) Ihe Density and Rbfractlve Indies* of 

Vav^Q^TTaTvataclty of the Neactton m the Hydrogens 
Hass fey Platinum Black 83a 
Vail (MM* S ), Allotraplc Varieties of Oxide*, 575 
Vann (J A ) nominated Gilbey Lecturer in the History and 
EcoAOfoka o i AffHmhnm mii 
Varaaa (Oh H. MO—* 9 A Rusher, Fatigue and Efll 
dsncy in the Iron and Steel Industry 156 
Varwon (Dr K. M ), [obituary] 39a 

Vdronnet (A) Speculation* on the Formation of Spiral 
Nebulae 43S The Constitution and Formation of the 
Spiral Nebula 330 

Vises (M ) The Composition of French Turpentine 351 
Vllledieu (M and Mme G) The Non toxicitv of Copper 
for Mildew, 31 

Vincent (H C G ) awarded the Wiltshire PrUe in Geology 
in Cambridge University $73 
Vinter Haneen (Mice) Reid e Comet arc 
VlrVlUe (A Davy de) and R Douin The Modification* of 
Form and Structure of Liverworts submerged in Water 

Vita£%) II Regime delle Acque nel Dintto Pubblico e 
Private Ttallano 338 

Vli* (FJ and J Dragoiu The Osmotic Pressi re of Arrest 
of Cell Division 414 

Vlies (L E ) elected Chairman of the Chemical Section of 
the Manchester Literary and Philosophical Society 342 
Voumaxos (A C ) A New Magnesian Hydraulic Cement 
639 

Voflte (J ) A Catalogue of Radial Veloc ties 381 

Waddell (Dr L A) Buddha s Diadem 150 
Wagner ( P A) Nature and Origin of the Crocodile River 
Iron Deposits 795 

Waits (P ) Eruption of Popocatepetl 399 
Walcott (Dr CD) Thr Structure of the Trilobite 436 
Waldeyer (Prof H W G von) [obituary article] 368 
Walker (Dr G X) The Probable Amount of Monsoon 
Rainfall in 19a! 734 

Walker (G W) A Difficulty in Einstein s Gravitational 
Theory 169 The Problem of Finite Focal Depth re 
vealed by Seismometers 413 

Walker (Sir James) elected President of the Chemical 
Society 115 

Walker (Comdr J J ) Some Aspect* of Insect L fc in New 
Zealand 54 

Walkom (Dr A B) Nummulospermum gen nov the 
Probable Megasporangium of Glossopteris 445 Occur 
rence of Otoxsmites in Au|tralia 575 
Wallace (J C) elected a Junior Fellow of Emmanuel 


Dairy Thermometers 368 

Waller (Dr A D) The Galvanometric Measurement of 
Human Emotion 183 

Wallis (Dr R L M) awarded the Raymond Horton 
Smith Pnxe m Medicine Cambridge University 830 
Walsh (Lt Col J H Tull) Nature in a Himalayan Valley 


Intensity of Spectrum Line* h 310 
Want (Capt F Ktagdon) fat Farthest Burma 331 
Ward (Prof R de C) Cloudiness In the United State* 
693 Essential Characteristic* of U S Climate* 180 
WariffS ) The Way* of Life A Study In Ethlce 35 
Warren (Prof H C), Human Psychology, 164 
Warren (S H) A Natural “ Eolith Factory beneath the 
ThanetLand 563 The Stone axe Factory of Grtlglwyd 

WaaiSrSa^H 34 !), Chemical Analyses of Igneous 
Rocks, ijt The Chemistry of the Earth’* Cru»t 693 
The KhyoBlee of Llpart, 793 


Watson (D M. S), appointed Professor of 2ooibg$t and 
Comparative Anatomy at University College London, 

Watson (Dr W ) A Teat book of Phytic* Seventh editmn 
Bevwed by U Mote, 338 

Watt* (F) Abnormal Psycl ology and its Educational Ap 
pncitions (Swond edition of Echo Personalities ) 304 
Watt* (H C) High speed Aircraft Propellers and the De 
etruction of Gnats 369 

Watts (Prof W W ) The Universities and Technological 
Education 636 736 

Wayland (E J ) Geology of Uganda 827 
Weathorburn (Dr C E) Elementary Vector Analysis 
With application to Geometry and Physic* 744 
Wehb (S r Arthur I ewis) [obituary] 114 
Webb (S and Beat not) A Constitution for the Socialist 
Commonwealth of Great Br tain ioo 
Webber (Prof W P) Elementary Applied Mathematic* 
A Practical Course for General Students 134 
Webster (Prof A G) Connection of the Specific Heat* 
with the Equation of State of a Gas 94 The Connec 
tion between the Fquattoi of a Gas and the Specific 
Heats of the Gas it Constant Pressure etc 305 
Wedel (1 O ) The Mediaeval Attitude toward Astrologi 
particularly m England 771 

Weiss (H ) and P Lafitte The Interpenetration of Solids 

Welch The Genera of the Hnchvtreid-e i~9 
Wells (H C ) The Silvig no of Civilisation 707 
Wentworth Shedds (T E ) Protecting Reinforoed Concrete 
from Marine Deterioration 396 
Weseidonk (C de) Nature of Vowel Sounds 12 
W est (Prof A P ) Experimental Organic Chemistry 807 
West (F M) A New Aooustical Phenomenon 631 
West (Dr G D) Experiments on Thermal Transpiration 
Currents 445 

Westgren (Dr A ) Rontgen Spectrographic Investigations 
of Iro 1 ini Steel 43- 

Wheeler (Prof W M) Organisation in Research 180 
Whipple (R S ) The Desif, 1 of Scientific Instrument* 54 
too 

W (maker (W ) The W ater suppli of Buckinghamshire and 
Hertfordshire 363 

White (A Silva) Unveiling the Senusst Shrines 366 
White (C J ) revised bv P P Blackburn The Elements 
of Theoretical and Descriptive Astronomy Eighth 
edition 581 

White (H J O) Short Account of the Geology of the 
Me of Wigl t 837 

White (I Bru e) Researches on Bee Disease 373 
Wh te (W A ) Fuel Oil nq 

W h trhead (Prof J B) the Corona Voltmeter 119 
Whitehead (Prof) The Preparat on of Schoolboys for 
Sc entific Study at the University 636 
Wh tney (Marv Watson) [death] 30 

W hymper (R ) Cocoa and Chocohtc Their Chemistry and 
Manufacture Second edit on 713 
WhvtlawGrav (Dr R) Magnet c Doubt Refraction of 
Smokes 810 and J B Speakman A Novel Magneto 
optic'll Fffect 619 

Widal (F) P Abrami and E Brissaud Experimental Re 
searches on Autocollo doclasia bv Cold -f- P Abrami 
and J Hutinel Working of the Liver following Surgical 
Ansrsthes a produced bv Chlorofor m Ether Nitrous 
Oxide or Novocains 446 

Willaman (Prof J J ) Vocational Chemistry For Students 
of Agriculture and Home Economics 777 
Williams (C B ) The Froghapper blight of Sugar cane in 
Trinidad 661 

Williams (S ) appointed Assistant Lecturer in Botany I11 
M inchester University 507 

Williamson (J W) British Scientific Instruments 3«t 
Publications of the U S National Research Council 

W Us (H H) gifts to Brlstot University 604 700 
W.llsmore (Prof N T M ) The Work of British Chemists 
during the War 440 _ . 

Wilson (C T R ) Recent Work on Lightning and Thunder. 
Storms 63 9 
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Indtx 


Wilson (Prat. B. B.), elected a Foreign Member of the 
Royal Society, 34a 

Wilson (I.), TW Breeding and Feeding of Farm Stock, 678 
Wilson (Dr. M.), A Fungoid Disease of the Douglas Fir, 437 
Wilson (Dr. T. S.), The late Prof. C. Lap worth's Views on 
Spiral Movements in Rocks during Elevation or Depres- 

WUson JtS W.), appointed Professor of Physics at Bed¬ 
ford College for Women, 443 

Wilson, Some Effects of Environment on Efficiency and 
WlWBarkif 7 (Sir David), The “ Flight " of Flying-fish, 

Wiltshire (G. P.), The Methods of Infection of the Apple 
Canker Fungus, 318 

Wingrave ^Dr. W.), The Japanese Artificially Induced 

Winkler (Dr. A.), Geology of the Central Ison so Valley, 8S7 
Wood (Dr. A. B.), and Dr. F. B. Young, “ Light-body " 
Hydrophones and the Directional Properties of Micro¬ 
phones, 541; The Acoustic Disturbances produced by 
Small Bodies in Plane Waves Transmitted through 
Water, 341 

Wood (Dr. C. A.), and Dr. F. H. Garrison, A Physician’s 
Anthology of English and American Poetry, ioa 
Wood (Prof. T B.), The Chemistry of Crop Production, 101 
Wood-Jones (Prof. F.), The “ Flight ” of Flying-fish, *31 
Woodward (Dr A. Smith), re-elected President of the 
Llnnean Society, 499 

Woodward (B. B.), Molluscan Fauna of Scottish Lakes, 
and a Plsldlum New to the British Isles, 715; Pel- 
teneer’s Lea Variations et leur H*rddit4 chex les Mol- 
lutquea, 7 

Woodward (Dr. H), re-elected President of the Palseonto- 
graphlcal Society, 563 

Woog (P.), The Oiliness of Fatty Bodies, 799 
Woolsey (T. SJ, with two chapters by W. B. Greeley, 
Studies In French Forestry, 548 
Wootton (Mrs. B.), A Socialist Commonwealth, 100 
Wordie (J. M.), The Natural History of Pack-ice as ob- 
served In the Weddell Sea, 1914 to April, 1916, 6a; 
The Shackleton Antarctic Expedition of 1914-17: 
Bathymetrical Observations In the Weddell Sea, 6a; 
Geological Observations In the Weddell Sea Area, 606; 
The Soundings and Deep-sea Deposits of the Shackleton 
Expedition in the Weddell Sea, 69a 
Workman (W Pj, and A. G. Cracknel), The School Geo¬ 
metry : Matriculation Edition, 016 


Worthington (W. B.), elected President of the Institution 
of civil Eogin—fi. ivo 

Wright (Sir Ahnroth), awarded the Gold Medal of tka 
Royal Society of Medicine, 6(7 
Wright (A MO, Meat-canning and the Causae of Failure, 53 
Wright (Dr. G. F.), [obituary], 433 

Wright (Mrs. Mabel C.), A New Conchostracan Genus— 
Llmneetharia—from the Coal Measure* of Kilkenny, 309 
Wright (S.), The Relative Importance of Heredity aid 
Environment in Determining the Piebald Pattern of 


Wright (Mrs. Mabel C.), A New Conchostracan Genus— 
Llmnestheria—from the Coal Measure* of Kilkenny, 30$ 
Wright (S.), The Relative Importance of Heredity aid 
Environment in Determining the Piebald Pattern of 

Wrightsor^PlSoma*), [obituary article], ^30 
Wrinch (Dr. Dorothy), The Structure of Scientific Inquiry, 

Wyatt*(T. C.), elected to a Fellowship at Christ's College. 
Cambridge, 316 

Wylie (R.), Bequests to Glasgow University, 91 


Indian Oil* by Vegetable Xlpase, 671; aad D. R. 
Sarma, Investigations on Indigo Textile Hydroeulphlte 
Vat-dyeing, 671 

Ydramian (V.), The Synthesis and Dehydration of Ethyl- 
propylphenyicarblnol, 831 

Young (A. E.), Some Investigations in the Theory of 
Map Projections, 744 

Young (R. K ), Fixed Calcium Line* in Early Type Stare, 


Academy, 115 

Younghusband (Sir Francis), and Prof. J. N. Collie, ' 
Asoent of Mount Everest, is 


Z. (H.), end H. C. S., Bibliotheca Chemlco-mathematlca, 

Zeeman W P-), elected a Foreign Member of the 
Royal Society, 343 

Zenghclis (C. D.), A New Reaction of Ammonia, 735; The 
Detection of Nitrogen In Organic Compounds, 799 
Zsigmondy (Prof. R.), translated by Prof. E. B. Spear. 
Part i, Kollold-chemle; part li., Industrial Colloidal 
Chemistry, aa6 


TITLE INDEX. 


Absorption * Bands, The Shift of, With Change of Tempera¬ 
ture, Dr Hartrldge, 446; Spectra, a Method of Pro¬ 
jecting, Dr. Hartrldge, 446 

Abu Durba, Western Sinai, Preliminary Report on, Dr. 
W. F. Hume, 8*7 

Academy, The Royal, 30$ 

Acari, Some New and Little-known, mostly Parasitic In 
Habit, S. Hirst, 353 

Acids from Cultures, The Extraction of. Dr. R. Grelg-Smlth, 

Acoustic Disturbances produced by small Bodies In Plane 
Wave* transmitted through Water, Dr*. A. B. Wood 
and F. B. Young, 541 

Acoustical; Phenomenon, A New, Dr. J. Ersklne-Murray, 
400; Dr. H. Hartrldge, H. S. RoweU, and Prof. W. B. 
Morton, 586; Dr. G. A. Shakespear, 6*3; F. M. Weet, 
65a 

Acque, II Regime dalle, nel Dlritto Pubbllco e Private 
Itallano, A. Vitale, 338 


Acquired Characters, The Inheritance of, Dr. R. Ruggle* 
Gates, 89 

Acrylic Acid and Acrylic Ester*, C. Moureu, M. Murat, and 
L. Tampier, 310 

Acyclic I-Diketonee, The Preparation of the, E. E. Blaise, 
799 

Adalia bifiunctata. The Biology and Genetic* of, Mrs. 
0. A. M. Hswkes, 7*4 

Adams Prise, 1911-33, Subject Proposed for the, 188 
Adult Education Committee, Constitution of an, by the 
President of the Board of Education, aji 
Aeronautical: Instrument*, Prof. C. E. Mendenhall, 13s j 
Treatises, 389 

Aeronautics: During the War, The Evolution of, Lt-CoL 
Ranted, 118; in Theory and Experiment, W. L. Cowley 
and Dr. H. Levy. Second edition, 389 
Aeroplane Photography, Practical, 39 
“ lEther ” • “ Space ” or, Prof. A. S. Eddington, toi ; 
Space ” or, Dr Norman R. Campbell ;LC. W. Bona- 
etna, 234; Uniform Motion in the, B. H. Synge, 7461 
Dr. H. Jeffreys, 747; Waves and Electrons, Sir WISlam 
Bragg, 374 
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Africa The Backbone of A Record of Travel during the 
Great War with Some Suggestion* for Administrative 
JUform Sir Alfred Shirpc, $1% 

Age-distribution of a Population, A Single Numerical Index 
of the, Prof R Pearl, #23 

Agricultural Botany The "National Institute of Report of 
the Potato Synonym Committee of, for 19*0 371 Co 
operation L Scott 436 1 Education Prof A J 
Perkins 44a Practice and Economics In the United 
Provinces India The Bases of Dr H M Leake 807 
Research 731 

Agriculture and Fisheries in the Civil Service Estimates 
*57 Indian Dr W E Brenchley and others 58 
Research in The Present Position of Sir Daniel Hall 

Air density of the at Geneva Some New Measurement* 
of the A Treuthardt 639 at Madrid and its Small 
Venations E Mole* T Batuccas and M Payi 640 
Maps Inter lational The Proposed Lt Col F F VV 
Lees 533 Route* in the Last Indian Archipelago 
Climatic Conditions on the Pr ncipal Dr C Braak 
792 The and it* Ways Sir Napier Shaw 653 Upper 
International Exploratibn of the C J P Cave 761 
Aircraft Propellers High speed and the Destruction of 
Gnats H C Watts 269 
Airplane Photography Major H F Ives 39 
Airscrews A Treatise on W E Park 389 
Alaska Magnetic Tables and Magnetic t harts for 1920 
D L Hazard 37a Mineral Springs of A H Brooks 
246 

Alasktn Sal no 1 The Prof B W Tvermann 219 
Albert Medal of the Royal Society of Art* The presented 
to Prof A A Michelson 84 

Alcohol Industrial British Plants available as a Source of 
Prof M C Potter 170 
Alcohology 163 

Alcohols Secondary The Preparat on of the Am nes of 
A Mailhe 191 The Catalytic Dehydrogenation of 
E K Rideal Jj8 

Alcyonataa in the Cimbridge Museum Prof S J Hickson 
189 

Algebra for E mincer ng Students An G S Eastwood 
and J R Fielden 616 Vector Elements of Dr I 
Sflbersteln 616 

Algebraical Identity 4 X-Y*-37Z* An Prof G B 
Mathews 44!" Identity An Dr H C Pocklington 
Rev I Cullen 487 W F H Berwick 64a 
Algol A Photo electric Study of Prof J Stebbins 3x1 i 
Alkali Metals The Constitution of the Dr F W Aston 
72 

Alkaline Earth Fluor det The Spectra of the and the 
Relation to each other S Darts 444 Polvsulph des 
The Use of the for the Neutralisation of Certain Tor c 
Gases Detgrez Guillemard and I abat 31 
Alloys of Aluminium Copper and Zinc containing High 
Percentages of 7 ino Const tution of the Dr J L 
Haughton and Kathleen E B ngham so of Iron with 
Nickel and Manganese The Influence of Low Tempers 
hires on the Magnetic Properties of Prof K On nes 
Sir R Hadfield and Dr H R Woltier *84 
All} I Alcohol The Action of Heat on In Presence of V nr ous 
Catalyst* P Sabatier and B Kubota 701 The 
Catalytic Decomposition of P Sabatier and B Kubota 
7^7 

Alpine Girden A Mm sture from Januan to December 
R A Metbv * 4 S 

Alaea Indian Tribe of Oregon Myths of the I I Frachten 
berg sic 

Amenemhet The Tomb of Nina de Gan* Davie* and Dr 
A H Gardiner 70 ' a* 

American and British Fngtneers Conference of 404 
Superannuation Systems 4*4 W Pslln Elderton 6*1 
Dr J W Fvans W Palm Elderton 683 Assocfa 
tion Chicago Meeting of the Appointments and 
Resolutions 46 «8 Resolutions of the Executive 
Committee of the Council cu Biological Re 
search Personal Impressions of W B Brier ley 
117 CynloMm or Gal! wasp* A C Klnsev «4 
Museum Nmitatet No 1 400 Natural History 
Journal of th# V«J xx No 4 » 8 o The HaH of the 


Age of Man u the Prof H F Osborn 236 State 
Geological and Natural History Surveys History of, 
G P Merrill 533 Text books of Botany New 69 
Amines Phenolic The Preparation of Mixed Secondary and 
Tertiary A Mailhe and F de Godon 575 
Ammonia A New Reaction C D Zenghdis 735 and the 
Nitride* With special reference to their Synthesis Dr 
L B Maxted J49 bynthen* The Claude Process for, 
G Claude 765 under Very High Pressure G Claude 
93 

Ammoniacal Silver Carbonate Dervrn and Olmer 670 
Ammonium and Sodium The Molybdomalate* of, E 
Darmois 607 Molybdate The Influence of on the 
Rotatory Power of Some Sugars G Tanret 542 
Molybdo qurnate An G Ta ret 70a 
Amy t rides (Coleoptera) Rev t on of the Part v Acan 
tholophu* E W Ferguson 479 
Amylopectm The Fundamental Organic Substance of S 
and A Mayer 383 

Anaphylaxy in Micro-organisms The Phenomena of C 
Richet E Bachracb and H Cardot 126 in Plante 
A Lumidre and H Couturier 511 
Anemometeu The Comparability of C E Brazier 286 
Andes, The Structure of the J A Douglas 436 
Anode Rays of Beryllium G P Thomson 394 
Anglo Swedish Society award of Scholarships bv the to 
M ts Doiothy Cndland and G R Carline 411 
Angular Measure ne it The Centekim 1 Svstem of adopted 
In Sweden ai 

Animal Ecology in Deserts P A Buxton 190 Life in 
South Africa S H Skaife 136 
Animals The Defence of grouped together against Poisons 
Mme Anna Drzewina and G Bohn 222 
Anniversaries and other Poems Dr L Huxley y6 
Annular Eclipse of April 8 The D A ( D CrommeUn, 
ait Sir Francis Darwin Miss Eleonora Armitage 
E L Gil 212 

Anopheles L fe of 11 B Grassi 127 macuhftnnu 
The r6U of the Domestic Rabbit in the Attraction and 
Nutrition of J I egendre and A Ol veau 254 
propagate Malaria Directly 5 Can B Grassi 25* The 
Natural History of and their Extermination ill E 
Bora 351 

Antarctic Expedition Sir Ernest Shackleton s New 60a 
Antefrker The Tomb of Vizier of Sesostn* I and or 
his Wife Senet N na de Garis Davies and Dr A H 
Gardiner 70 

Anthoci mr Pig ncnt.it on The \ oration of Organic Acids 
in the Course of Mile D Kohler 191 
Anthocyanins and Anthocyamdins Part iv Dr A E 
Everest and A J Hall 61 

Anthropology and the Government of Subject Races Justice 
Murray 441 

Anticlines In the Bighorn Basin Wyoming D F Hewett 
and C T Lupton 216 
Ant eryptogamic Product An R Lance 447 
Antitoxins Standardisation of Vaccines Toxin* and 161 
Antilogs Logs, and R 1 A I 300 
Antinometnc and Pohnmetnc Measurements at High Alt! 
tudes A Boutarie 607 

Apple C nker Fungus The Methods of Infection of the 
G P Wiltshire 318 

Archaeological Discoveries at Martres-de Veyre 597 
Arctic ana Antarctic Exploration A History of tne Lands 
of Silence Sir Clements R Markham sot 
Arcturu* The Diameter of Measurement of F G Pease 
7*5 

Aretinal Tetminat on of the Optc Nerve In the Animal 
Series Anatomical Study on the N A Barbieri 543 
Argon loqltttion of by Slow Electrons G Ddjardin 54a 
Arguing In a Circle Dr F C S Schiller 670 
Aristarchus of Samos The Copernicus of Antiquity Sir 
Thomas Heath 713 

Aristotelian Society Proceedings or th* New Series Vol xx 
618 

Artsona Copper Deposits of F L Ran some 59 

Art Prehistoric In Cave* and Rock shelters M C Burk tt 

Artefacts and their Geological Age T Sheppard 587 
Artillery College Woolwich K C Brooming appointed 





Professor af Chemistry sod Met* Hurry at the, 540; 
Prof. H. C. Plummer appointed Professor of Mathe¬ 
matics at the, 604 

AgmII mi atrufttims. Prof. C. Chilton. x8o 

AtptrgiUut fumtgatiu, the Agglutinating Power of Thorium 
Sulphate on the Spores of, A. Sartory and P. Ballly, 

Astrology: Dr. C. Singer, 771; The Mediaeval Attitude 
toward, particularly m England, T. O. Wedal, 771 

ASTRONOMICAL NOTES. 

Comets: 

Pons-Winneclce ’» Comet, 55; New Comet, 19s is, 119; 
Pons-Winnecke’s Comet, 153; Comet Reid 19310, 
153; Discovery of Pons-Wlnnecke’s Comet, Prof. Bar¬ 
nard, 317 ( Reid’s Comet, Miss Vinter Hansen, 317, 
Pons-Winnecke’s Comet, 347; Reid’s Comet, M. Ebell; 
W. P. Denning, 347; Retd's Comet, 311; Neujmin 
Comet, 34s, Pons-winnecke's Comet, 343; A New 
Comet, 1931c, 373; Reid’s Comat, 373; Pons-Wln¬ 
necke’s Comet, 373; Dubiago’s Comet, Dr. Steaven- 
son, 403, Pons-Winnecke’s Comet, Prof. Crawford and 
Miss Levy, 403; Pons-Winnecke’s Comet, W. F. 
Denning, 438; Comets, *71; Pons-Winnecke’s Comet, 
G. Merton, W. F. Denning, 601, Search for Meteors 
from the Pons-YVlnnecke Radiant, Prof. Barnard, 
R. G. Chandra, 094, Detection of Encke's Comet, 
J. F. Skjellerup, 835 

Meteor* : 

Large Meteors on March 1 and 3, W. F. Denning, 35, 
Tne Fireball of March 1, W. F Denning, 88, Large 
Detonating Fireball, W. F. Denning, 153, Recent 
Brilliant Fireballs, W. F. Denning, 18a , The Meteoric 
Radiants of June 35-30, W. F Denning, 333; Recent 
Meteors, VV. F. Denning, 634; "lhe August Meteors, 
W. F. Denning, 694; The August Meteoric Display, 
W. F. Denning, 793; The Recent Meteoric Display, 
W. F. Denning, 813 

Observatories: 

Brasilian National Observatory Annual, 1931, 119; 

Stonyhurst College Obscivatoiy Report, 303 , Report of 
the Kodalkanal Observatory for 1920, 533; The Cape 
Observatory, Sir Joseph 'Larmor, 601 

Planets: 

The 1920 Opposition of Mars, E. C. SHpher and G H. 
Hamilton, 34; The Rotation of Venus, Prof. W. H- 
Pickering, 88, Rc-appearaiice of Saturn's Ring, A. 
Danjon and G. Rougler, 119; Theory of Jupiter’s 
Satellites, Pi of. Sampson, 405, Occultaiion of Venus, 
366; The Figure of the Earth, Prof. T. J J. See, 
6ot j Ihe Minor Planet Eios, F. E. Seagrave, 663, 
Jupltei’s Four Great Satellites, Prof. W. de Sitter; Dr, 
A. J. Lecide, 663; Displacement of Lines in the 
Spectrum of Venus, Dr. C. E. St John and S. B. 
Nicholson, 733; Planetary Photography, E C. Slipher, 
735; Continuation of the Ephemcrls of Eros, F. E. Sea- 
grate, 793, Study of the Moon’s Surface, W. Good- 
acre, 825 


Ancient Star Maps, Dr M. Schdnfeld, 34; Two Nebulse 
with Unparalleled Velocities, Prof. V. M. Slipher, 3$; 
Nova Aqullse III., C. F. Butterworth, 183; Double 
Stars, J. Jackson, 117, Fixed Calcium Lines in Early 
TVpe Stars, R. It. Young, *47; 1646 Spectroscopic 
Parallaxes. W. S. Adams, A. H. Joy, G. Strdmberg 
and C. G. Burwell, 381, A Catalogue of Redial 
Velocities, J. VoOte, a8i; Photographic Catalogue ot 
the Globular Cluster Messier 13, Rev. H. E. Mac kiln, 
311; A Photo-electric Study of Algol, Prof. J. 
Stebbins, 311; The Eclipsing Variable U Cepbei, 
R. S. Dugan, 373; Speculations on the Formation 
of Spiral Nebulae, A. Vironnet, 438; The Companion 
of a HerctlHs, R. F. Sarfford, 438; Nova Cygnl III. 


Variable Stars, Dr. }. G. Hagen, jfid; The’Variable 
Nebula in Corona Austral*. H. K Shaw 1 , 634; 
Statistics of Proper Motions, Prof. J. C. Kapteya and 
Dr. P. J. van Rhijn, 694; Measurement of the Dia¬ 
meter of Arctu rue, F. G. Peaae, pj ; Variable 'Starts 
Miss-Cannon; S. Williams; C. Hoffmeister, yea'; Mr. 
Flint’s Parallax Observations, 739; The Distance* of 
the Globular Clutters, Dr. H. Shipley and Prof. H. D. 
Curtis, 823 


The Accelerations of the Sun and Moon, Dr. H. Jeffreys, 


Miscellaneous: 

The Date of Easter, a*, A Simplified Calendar Reform, 
Rev. E. Fanfani, 88; Another Investigation of the 
Einstein Spectral Shift, A. Perot, 183; Eclipse of 
Rhea by Titan, 344; Dr. Hlll'a Cusped Orbit, 503; 
“ L’Astronomic et lei Astronomea, ” A. Collard, 503; 
Popular Astronomy in Sweden, 333; Another Plan of 
Calendar Reform, Prof. R. Baire, 634; Auroras at a 
Height of 500 km.. Dr. C Stetmer, 663; Bright 
Object near the Sun, Prof. Campbell, 739, 793 

Astronomical Society of the Pacific, Award of the Bruce 
Gold Medal of the, to Dr. H. A. Deeland res, 115 
Astronomy. Prehistoric, in Scandinavia, Dr. M. Schdneld, 
24, Popular, in Sweden, 335; The Application of 
Interference Methods to, H. Spencer Jones, 685; 
Theoretical and Descriptive, The Elements of, C. J. 
White. Eighth edition. Revised by P. P. Blackburn, 
58 a 

Athenaeum Club : Dr. H K. Anderson, Prof, W. M. Bay- 
lies, and Sir William Bragg, elected Members of the, 
84; Prof. J. Norman Collie and Sir W. Morley 
Fletcher, elected Members of the, 213 
Atmospheric Refraction, A. Matlock, 436, Dr. J de Graaff 
Hunter, A. Matlock, 745 

Atom . The “ Cubical ’’ Model of the. Dr. I. Langmuir, 
310; The SUe of the, Ionisation Potential and. Prof. 
A. S. Eve, «■ 

Atomic Heat of the Element*, The, E. van Aubel, 703; 
Radius, The, and the Ionisation Potential, Prof, liegh 
Nad Saha, 683 ; Structure, Prof. N. Bohr, 104; Dr. 
Norman R. Campbell, 170; Magnetism and, Dr. A. E. 
Oxley, bea; Symbols, Dalton and. Prof M. Delecre, 
440; Weights, Isotopes and, Dr. F. W. Aston, 134 
Atoms and Isotopes, Dr. F. W. Aston, 633 ; and Molecules, 
The Dimensions of, Prof. W.' L. Bragg and H. Beil, 
107; The Dimension* of, Prof. W. L. Bragg, 758; The 
Heaw, The Electronic Structure of, L. de Broglie and 
A. Dauvillier, bp ; The Stability of, Sir Ernest Ruther- 

Audition’, ^rightson’s Hypothesis of, Dr. H. Hartridge, 
811 

Augite from Nishigatake, Japan, Prof. R. Ohaahi, 189 
Aurora Borealis of May 13, 1920 The, Dr. C S termer, 
671; Lord Rayleigh, 393; The, and The SimultaneMfl 
Magnetic Phenomena, B. Lyot, 478; In the South of 
England, The Common Occurrence of, Lord Rayleigh, 
137; Recent Work on, Dr. C. Chm, 563 
Aurorae at a Height of coo km. Dr. C. Stprmer, 663 
Auroral Display, A E. L. Hudson, 339 
Australasian Association, The Melbourne Meeting ef ike, 
408; 440; Resignation of J. H. Malden of the Per¬ 
manent Honorary Secretaryship of tbs; E. C. A ndrews 
elected Permanent Honorary Secretary; G. H. Knlbbs 
elected President of the; Award of Medal* to R. T. 
Baker and Prof. C. Chilton, 408 
Australia, The Organisation <A Science in, Prof. T. H. 

Australian: Aboriginals, The Cultural Anthropology af. Sir 
Baldwin Spencer, 4 to; CarsMdm, Revision*! N«*ea 0*. 
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No. s, Vera Irwin-Smith, 709; Fresh-water Flagellates, 

O. 1.^ Playfair, 575; Gam Law*, C. M. Hoy and 
other*, 435; Gram*, Certain, The Nutritive Value of, 
Margaret H. O‘Dwyer, 800; LapWoptrra, Rev if loo of, 
Hyakke, AnthelIdas, Dr. A. J. Turner, 640; Museum, I 
Sydney, New Appointments at the, 434; Museum 
Magamint, No. 1, 798 

Austrian Universities, Fees in the Medical Faculties for I 
Foreigners, >51 1 

Auto-colioidoclasia by Cold, Experimental Research, F. 

Widal, P. Abrami, and E. Britsaud, 767 1 

Automatic and Semi-automatic Machine, The Influence of 
the, on the Skid and Resourcefulness of the Mechanic 1 
and Operator, A. H. Hall, 596 

I 

AS-Dichlwoethyl Sulphide, Researches on, DeMpine, Fleury, 
and Ville, 478 1 

B. celt commwut, The Enzymes of, E. C. Grey and E. G. 
Young, part li., 61 

Baconi, Roger!, Opera hactenus inedita, fate, v , Seoretura 1 
Secretorum cum glottis et notulU; Tractatus brevis et 
utilis ad decUrandum quedam obscure dicta, Fratris 1 
Rogarl. Nunc prlmum edidit R. Steele, 771 1 

Bacterial Diseases of Farm Crop*, 153 

Bahama Flora, The, Prof. N. L. Britton and Dr. C. F. I 
MllUp au gh, 3*7 

Bakerian Lecture, The, Dr*. T. M. Lowry and C. P. 
Austin, 476 

Bela Country, The, It* Structure and Rock-succession, 
Dr. Gertrude L. Elies, 158 

Balances and Weights, Students’, Gallenkamp and Co.’s 
List of, 310 

Salsa Wood, Structure and Uses of, R. C. Carpenter, *79 
Barbados—Antigua Expedition, C. C. Nutting, 8ao 
Barrows, Excavation of, on Brighcwell Heath, near 
Ipswich, J. Reid Moir, 733 
Basal Glume-rot of Wheat, 155 

Basic Slags: Their Production and Utilisation in Agricul¬ 
ture, 7 

Batetela, The, E. Torday, 179 

Battery Depolarised by Air, A, C. Fdry, 30 

Baudot Telegraph, The Use of the, in Wireless Telegraphy, 

H. Abraham and R. Planiol, 447 
Beans, White-runner, Bumble Bess and, A. S. E. Aiker- 
mann. 8a2 

Beast and Man in India, 805 

Beauty and the Beast • An Essay in Evolutionary aEithetic, 

S. A. McDowaU, 35 

Bee Disease, Researches on, a Correction, P. B. White, 

Beer^Iclentlfic and other Aspects of, 698 
Bees and Scarlet-runner Beans, H. J. Lowe, 684, 747; 
Disease in, Pathogenic Organisms In the Pollen of 
Flowera and, Hon. Col. C. J. Bond, 384, Hive, Isle of 
Wight Disease in, Dr. J. Rennie, and others; Dr. 

A. D. Inruns, *83 

Bek Fellowships for Scientific Research awarded to H. L. 

Riley and W. A. P. Challenor, 700 
Berlin University, Prof. W. Nernst elected Rector of, 73s 
Beryllium, Anode Rays of, G. P. Thomson, jqj 
Betfy and Bobtail at Pine-tree Farm, Lilian Cask, 41 
Bible, The, Its Nature and Inspiration, E. Grubb, 738 
Bibliotheca Chemko-mathematica, 1 volt., Compiled and 
Annotated by H. Z. and H. C. S., S94 
Binary Forme, Geometric Theory of, i!., <37; lii., 118, 

Binaural Localisetion^of Pure Sounds, A. Lo Surdo, 331 
Blnchemlstry, Btementary Practical, Prof. W. A. Osborne, 

BMqgical Terminology, Sir G. Archdall Reid, *65; Dr. 

T. A. Bather, 301; Sir G. Archdall ReM, 1*3; Dr. 

F. A. Bather, 489; Sir G. Archdall Reid, <80; Dr. 

Bio-Technology, Bweau of. Bulletin No. * of the, *78 
Bird* of the British Idee. The, end their Eggs, T. A. 
Oounrd. ‘Viorei ft series, 

Blrkbeok College, J. W Low appointed Lecturer in Zoology 

fltAritaglim University, Appointments to. 90: W. H. 
MOberiey appointed Professor of, Phitaaephy; Dr. 


dl Castelvecchio Professor of Italian; E. H. F. Mills 
Librarian in, 474, Conferment of Degrees; gift by 
C. Hyde, 603 

Birth Control. Constructive, Discussion on, 69a , and Racial 
Progress, Society for, Dr Marie Stopee elected Presi¬ 
dent of the, 8*1 

Birthday Honours, Tbs Ring's, 466 

Bismuth, The Action of, on Syphilis and on the Nagona 
Trypanosome, R. Saxerac and C. Levadlti, 543 
Blattoid (Anhimyiacris), A New Species of, from the Keeie 
Group (Stephanlon) of Shiopshire, H. Bolton, 39 
Blood: and of Sperm, Method of Individual Diagnosis of 
the, M. Dervieu'v, 543; Plasma of Birds, Coagulation 
of the, The Action of Chloroform on the. P. NoH, 703 
Blow-pipe Construction, A New Principle in, H. G. Becker, 

Board of Trade, Standards Department, J. E. Spears, Jun., 
appointed Deputy Waiden in succession to Major P. A. 
MacMahon, 307 

Bohr’s Model Atom and Corpuscular Spectra, M and L. de 
Broglie, *3* 

Bombay, The Development of, Sir G. Curtis 757 
Borabus In the Indian Plains, The Occurrence of, C. Dover, 
36a 

Bones, Conformation of, The Influence of Function on the 
A. B Appleton, 190 

Boric Acid, The Action of, on Glycerol and the Polyvalent 
Alcohols, R. Dubrisay, 670 

Bote Research Institute, Grant to and Work ol the 8s t 
Botanical Papers from Pennsylvania, 764 
Botanist, The Outdoor, A. R, Horwood, *93 
Botany. and Geology during the War Period, Work Done 
in, Prof. A. J. Ewart, 441, College, Structure, 
Physiology, and Economics of Plants, Dr M. T. Cook, 
807: Descriptive, 346; for Medical and Pharmaceutical 
Students, a Text book of. Pi of. J Small, 777, General, 
for Universities and Colleges, Prof. H. D. Denamore, 
69; General, Laboratory and Field Exercises for. Prof. 
H. D. Dersmore, 69; with Agricultural Applications, 
Prof J N Martin. Second edition, 168 
Bothalia, No. 1, 691 
Botulism, 33 

Boyle Medal of the Royal Dublin Society, Award of the, 
to Dr. G. H. Prthybildge, 51; Robert, Lecture, 
Sir William Bragg, 374 

Bradford Technical College, Appointments at, a8, 411 
Brain Injuries • Diagnosis and Treatment of, with and 
without a Fracture of the Skull, Prof. W. Sharpe, 484 
Bray Series, The Problem of the. Prof G. A. J. Cole, 510 
Brazilian National Observatory Annual, iqsi, itq 
Break shock Reflexes and “ Supra-maximal ” Contraction^ 
response of Mammalian Nerve-muscle to Single-shock 
Stimuli, 509 

Breathed-on Plates, The Colours of, Prof, C. V. Raman, 
7 J 4 

Bright Object near the Sun, 759, 793 
Brinell Hardness Testing Machine, A Smalt, 76* 

Bristol University Colston Society Committee, the Title of 
the, changed to Colston University Research Society, 
60; Impending Retirement of Sir Isambard Owen from 
the Vice-chancellorship, 44s; Appeal for Funds, 443; 
Gifts to, by H. H. Wills, 604, 700; Students from 
Abroad at, 669; Appeal Fund of, 733 
British- Academy, A. J. Balfour elected President of the, 
6*9; American and. Engineers, Conference of, 494; 
American and, Superannuation Systems, 544; W. Palin 
Elderton, 6s 1 : * nd German Volumetric Glassware, A 
Comparison of. Sir J. E. Petavel. *q7; Association, 
Combined Meeting of Organising Committees of the 
Sections of the, 10; Report of the Corresponding 
Societies Committee of the, 43; rpsi Presidents of Ser- 
tioos, 1(4; The Edinburgh Meeting of the, 47*; Prof. 
J H. Ashworth, 440. 818; Birds, Field Observation* 
on, A Sportsman-naturalist (the late Dr. F. M. 
Ogtlvie), *59; Cast-iron Research Association, 
The, Appro v ed by the Department of Scientific 
and Industrial Research, 499: Chemist* during 
the War, Work of, Prof. N. T. M. Wllff 
more, 440: Coal-fields, 38; Cacckbe, Observations on 
part v* B. E. Green, 7*4; Dyes and Dyeatuffs, 673; 
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Dyestuff* Corporation, 16a; Drought!, Groat, C. Hard¬ 
ing, 607; Engineering Standards Association, Forma¬ 
tion o t Seven Sub-committees, 53a; Fauna, An Addi¬ 
tion to tbe, Prof. A. Dendy, 198; Flora. A New, 
British Wild Flowers in their Natural Haunts, A. R. 
Horwood. (In six vole.) Vols. L and il, i]i; 
Forestry, Tbo Progress of, 753; Gluts Industries, Ltd., 
The New Works of, 181 j international Association of 
Journalists, L. Caster elected Honorary General Secre¬ 
tary of the, 34a ; Iron Ores, Prof. H. Louis, s6i, Isles, 
The Birds oi the, and their Eggs, T. A. Coward. 
Second series, 40; Laboratory and Scientific Glass¬ 
ware, J. H. Davidson, 331; Laboratory Ware and 
Chemicals, Prof. J. R. Partington and C. L. Bryant, 
457; Mammals, Studies of, 547; Medical Association, 
Sir William Macewen President-elect for 1932, 307; 
Meteorological and Magnetic Year Book, 1917, part 4, 
15a; Museum, R. L. Hobson and R A. Smith ap¬ 
pointed Deputy Keepers in the Department of British 
and Medieval Antiquities, 51; Dr. W. T. Caiman 
appointecT Deputy Keeper in the Department of Zoology, 
40a; appointments in the, 721; New Guinea, The 
Migrations of Cultures in, Dr. A C. Haddon, 532 i 
Petrogi aphk Nomenclature, Report of Joint Commit¬ 
tee on, 149, Pharmacy and its Possibilities, E. S 
Peck, 564; Plants Available as a Source of industrial 
Alcohol, Prof. M. C Potter, 170; Plants: Their 
Biology and Ecology, J. F. Beva and H. J Jeffrey. 
Second edition, 71, Rainfall, 1910, 71; Research 
Association for Liquid Fuels for Oil Engines Industry, 
(The, approved by the Department of Scientific and 
Industrial Research, 21; for the Woollen and Worsted 
Industries, Report of the Council for 1920, 246; Race, 
to Save tbe, 661; Roses, the Study of, J. R. Matthews, 
s6; Science Guild, Annual Dinner of the, Speeches by 
Lord Montagu of Beaulieu, Sir William Robertson, 
Lord Rayleigh, and Lord Bledtsloe, 313-314: Annual 
Meet(pg of the. Address by Lord Montagu of Beaulieu, 
. and others 505; Scientific Instruments, J. W. William¬ 
son, 361; Dictionary of, 324; Stratigraphy, 35* ; Wild 
Animals, Habits and Characters of, H. M Batten, 
547 

Bromine—tellurium, The System, A. Damiens, 799 

Brown, Adrian. Memorial Lecture, The, Prof H. E \rm- 
strong, 698 

Browning of the Vine, the Brown Corpuscles causing the, 
J. PoiitK 287 

“ Buddha’s Diadem," Dr L. A. Waddell, 150 

Bumble-bees of the genus Pslthyrus, Variation In, Dr 
R. C L Perkins, 564 

Bunyoro, The Milk Customs of, Rev J. Roscoe, 602 

Burma, In Farthest, Capt. F. Klngdon Ward, 231 

Burmese, the pre Buddhist Religion of the, R. G. Brown, 
79» 

Burton, Sir Richard F , the Centenary of, 52 ; Institution 
of a Memorial Lecture and a Medal, by the Royal 
Asiatic Society. 630 

Bushmen, The Stone Querns of the, Dr. Perlnguey, 469 


Cactarese, A New Book on, N E. Brown, 580, Tbe, 
Drs N. L. Britton and J. N. Rose, Vol. 11., 580 
Caesium, A New Spertium of, L. Dunoyer, 831 
Caldte, The Zoned Concretions of, in the Magnesian Lime- 
stone of Dprham, O Holtedahl, 795 
Calcium Borate Inyolte, Hydrous, found in the Whitehead 
Gypsum Quarry, Hillsborough, New Brunswick, 
E. Poltevln and H U. EHsworth, 823; Carbide, The 
Preparation of, by Calcium-ammonium and Acetylene, 
L. Hackspill and E Botolfsen, 735; Lines, Fixed, In 
Early Type Stars, R K. Young, *47 
Calculus: for Students, 774; Infinitesimal, An Elemen¬ 
tary Course of, Prof. H. Lamb. Third edition, 775 
Calcutta: and Bombay School of Tropical Medicine and 
Hygiens. Plea for the Support of the, Lt -Col. J. W. D. 
Megaw, 146; University, Application for Financial Aid 
for Teaching and Paat-graduate Study, 188 
Calendar • of Scientific Pioneers, 19. 61, 92, 114, 157, 189, 
aat. a5a. a85.t17. 349, 381. 4ia, M4. 47«- 5«. 
541, 473. 804. 838, 670. 701, 734, 767, 798, 831; Reform, 


A. Philip, a«: A Simplified, Rev. E. Fsaflai, My 
Plan of, Prof. fe. Bain. 634 

California: Inatltute of Technology, Afpointaadlt* in the 
Norman Bridge Laboratory oTPhysfc* at the, 820: The 
Sunset Midway Oilfield of. Part L, Geology and Oil 
Resources, R. W. Pads, 347 

Calorimetry, The Use of Enamelled Bombs in, C. Mat- 
tlgnon and Mile. G. Marchal, 319 

Cambridge: Microtomes and Recording Clinical Thermo¬ 
meters, Cambridge and Paul Instrument Co., Ltd., 437; 


at Queen’s College; W. M. Smart appointed to t 
John Couch Adams Astronomershlp; Smith's Frit 
awarded to L. A. Pars and W. M. H. Greaves, 60; 

L. J. Comrie and W. M. H. Greaves elected to Isaac 
Newton Studentships in Astronomy; Proposed Appoint¬ 
ment of a University Lecturer in Medical Radiology; 
Report of the General Board of Studies; Proposed Dis¬ 
continuance of the Higher Local Examination, i»i; 
Emmanuel College, Offer of a Research Studentship, 
aao, Prof. F. G m Hopkins elected to the Sir William 
Dunn Professorship of Bio-chemistry; Sir Napier Shaw 
to deliver the Rede Lecture; H. G. Carter appointed 
Curator of the Herbarium , proposed Grant from the 
Worts Fund towards an Expedition to Greenland; 
Stepe towards a Solution of the Women in the Univer¬ 
sity Question, 284; Dr. J. H. D. Scott and W. W. 
Harvey elected to John Lucas Walker Studentships in 
Pathology, T. C. Wyatt elected to a Fellowship at 
Christ's College, Gift by Barclays Bank, Ltd., to¬ 
wards the new Engineering Laboratory; Proposals as 
to Women Students. 316; Possible Alterations in the 
Mathematical and Natural Sciences Triposes; Pro¬ 
posed Appointment of Prof. H. Lamb as Rayleigh 
Lecturer in Mathematics; The Humphrey Owen Jones 
Lectureship to be Revived; L. A. Pars elected to a 
Fellowship at Jews College, 348; Dr. W. M. Hicks 
awarded th$ Adams Prize; Proposed Advisory Com¬ 
mittee in Geodesy and Geodynamtcs, 379; Forthcoming 
Conferment of Honorary Degrees; A Lecturer to be 
Appointed for Physics as Applied to Medical Radiology; 
the Degree of Ph.D approved for C. G. L. Wolf; The 
Scope of the Examination in Anatomy in the Natural 
Sciences Tripos, 411; Dr. G. E. Moore and W. E. John¬ 
son re-elected University Lecturers In Moral Science; 
F Debenham re-elected University Lecturer in Survey¬ 
ing and Cartography; J. A. Venn nominated Gllbey 
Lecturer In History and Economics of Agriculture; 
J. C. Wallace elected a Junior Fellow of Emmanuel 
College . Miss F. E. Haines elected to a Fellowship at 
Glrton College, and Min M T. Budden to a Fellowship 
at Newnham College, 474, Proposed Appointment of a 
Committee to Manage the Low Temperature Station 
for Research in Bio-chemlstry and Bio-physics; Dr. H. 
Hartridge appointed Senior Demonstrator in 
Physiology; Postponement of Vote on the Women 
Question, 475 ; E K. Rideal appointed Humphrey Owen 
Jones Lecturer In Physical Chemistry; Dr. L. Cobbett 
re-appointed University Lecturer in Pathology; The 
Rede Lecture delivered by Sir Napier Shaw, 507; 
Frank Smart Prizes awarded to A. J. Smith and G. S. 
Carter, 540; Dr. J. A. Crowther appointed University 
Lecturer in Physics as Applied to Medical Radiology; 
S. E. Holllngworth elected to tbe Harkness Scholar¬ 
ship m Geology, 571; P. Lake re-appointed Royal 
Geographical Society’s Reader in Geography, 57s; 
A G. Brighton and H. C. G. Vincent swarded the 
Wiltshire Prise In Geology; W. C. Smith and R. H. 
Thouless elected Fellows of Corpus Christ! College, 
572; A Travelling Glrton Fellowship awarded to Mtss 

M. G Tomltinaon, 603; Appointments in, 830 

Camera Lenses, An Instrument for Testing, F. Twyman, 

470. 635 

Camouflage, Natural, 338 

Canadian Arctic Archipelago, K. Rasmussen's Expedition 
to the, 308 

Cancer: New Electrical Plant for the X-ray Treatment of, 
561; The Use of Radiotherapy in the Treatment Of, fix* 

Cannibals, Reformed, in 
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CMOtdKMC, Solubility of Crystalline Substances in, 
u Bruni, 354 , 

Cep* Observatory, The Sir Joseph Unnor, tel 
Capo Town University F & Edit appointed Professor of 
Biochemistry In 57* 

Capillarity Studies in, part 1, Dr A Ferguson Studies 
In, part u Dr A Ferguson and P E Dawson 477 
Carbon Arc Radiation from the Dr H H Plaskett, 
649 Monoxide ui Air and Flue gases Estimating 
Small Quantities of D Florent n and H Vanden 
befghe 63 The Fixation of Diluted and Carried by 
an Air current Desgrex GutUetnard and Hemmer 

cJsrsL. Autobiography of a Institution of 
Washington Year Book of the 503 Preliminary Re 
suits of the Magnetic Survey of the Indian and 
Southern Oceans oy the 181 Return of the to San 
Francisco 84 Trust for the Universities of Scotland 
Report for 1919-40 of the 133 United Kingdom Trust 
Report of the for 1930 157 

Catalytic Actions at Solid Surfaces A Study of vi Dr 
E F Armstrong and T P Hild tch 574 Activity of 
Copper The part it W G Palmer 41a Hydrogtna 
taxi with Copper P Sabatier and B Kubota 233 
Hydrogenation of the Phcnylhydraxones The A Ma lhe 
414 Oxidation of Ammonia The rile of the C aseo s 
Impurities in the E DecarriAre C70 Ox dal on of 
Ammonia Gas The rile of the Gaseous Impur ties 1 
the E Decarnire 735 Reduct on of Ethylene to 
Ethane Some Experiments on the Dorothy M Palmer 
and W G Palmer 413 

Catechin The Constitution of Parts to Dr 

Nlerenstesn and others 280 

Cattle egret The Restoration of the to Egypt J L Bon 
bote 343 

Cawthron Institute Nelson New Zealand Opening of the 
by Lord Jellicoo 435 668 
Cedar A Recumbent in Vigorous Growth 793 
Cell Division The Cytologies! Consequences of the Osmotic 
Arrest of J Dragoin and F Vlis 447 The Osmotic 
Pressure of Arrest of F Vlis and J Dragoin 414 
Cellar book Notes on a Prof G Saintsbury New edition 

Cells Plant Tissue* in Relation to Cell sip a* the Food of 
Aphids Dr J Davidson 93 
Cellular Immortal ty Prof R Pearl 404 
Central Africa Sport and Adm 1 str tion n S r H H 
Johnston 418 

Ceratitu capitate A Breeding ground of n the Ne ghbour 
hood Of Par * P Lesne 94 
Cereals Genetics of 340 

Ceylon Amhrosla Beetles and thcr Relitioi to Problems of 
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Science in the Civil Service 

WIN1\ vi irs ago thire were very ftvv 
scientific wcrlus u the Civil Service 
only one or two Departments existed where a 
knowledge of science w is a qualification for un 
ployment and the higher Civil Service contained 
few men who could (him even a nodding 
acquaint tnee with scicnlihc thought The ripid 
growth of the public berv it es within the last 
fifteen years the issimilaticn of public utilitv 
Companies into the State system the creation of 
entirely new Departments and the realisation 
forced upon Ministers by the war of the necessity I 
for scientific research in the nation s interest 
have resulted in the emplovmcnt of thousinds of 
scientific and technical workers Many of those 
en ff d ff e< l temporarily during the war hive re 
turned to the universities or other institutions 
from which they were recruited but a large 
number remain and have been absorbed by various 
State establishments The position of such 
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\v ikers demands our t inest attention Preju 
dice dies hard ind there uc still many men in 
high administrative positions in the Civil Servue 
who hold science in contempt and this feeling is 
reflected in their attitude towards scientific 
workers in their Departments 

It is true perhaps that there is something 
in ompatiblc between science and the Civil Service 
is it exists There is a herce egoism in science 
which comb its the merest semblance of submission 
to the ri„id tvrannv of the administr itive svstem 
The true scientific worker is impatie t c t the deliy 
whiih is the direct outcome of txisting dep irt 
mental methods He wants to get the results of 
his labours to the outs di vv uting world imme 
diatelv he is resit lined dailv bv the exasperating 
itgul itions which prevent him from doing so He 
is for ever reieting against the repressive influ 
1 nee of his environment and the irnt iting inter 
fcrcncc of the lay oflici il disciplined to the svstem 
However scientific workers have been ittraeted 
t the Civil Service in increasing numbers not so 
much by the emoluments or the security of tenure 
the prim iry considerations of unprogressive 
minds asbv the opportunities afforded by Covtrn 
mi it service for the continuation of their rc 
searches, which would otherwise have to be abui 
dontd to tike up teaching or commercial posts 
Some new Dop irtments are the direct outcome of 
their 1 ibours But gradually their functions are 
being usurped by the adept place hunters m the ad 
ministration and already some of the iblest men 
of science who have given signal proof of then 
ability to run their own Dep irtments s itisf ictorilv 
have been forced to rtlinq ush administr itive con 
tr 1 to the lay officer We can thinl of only two 
remaining scientific heads of Departments who 
rank with permanent assistant Secretaries of 
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State—only two that is who can be assured 
that their schemes will not be mutilated by a non 
scientific officer before going through the per 
manent Secretary to the appropriate Minister 
The semi official apology for this remarkable statt 
of affairs is somewhat disingenuous It is urged 
that the administrative machine is so complex 
that only those with long experience are com 
petent to work it If this be the true explanation 
of the subordination of the man of science to the 
lay official it is high time the machinery of 
our Government Departments was overhauled 
Ministers responsible for scientific Departments 
should realise that there is a growing class con 
sciousness among the younger men of science 
and real resentment felt against the intrusion of 
lav ofhctals into their proper sphere of activities 
Such intrusion meins duplication of work It is 
worth) of note that in one Department where the 
lay element has been subordinated to the scientific 
staff i pre war stiff of more thin a hundred has 
been reduced to eights two although the work 
of the Di partment has greatly mere iscd in thi 
meantime 

The present system pres< nts )et a further fault 
which must be remedied The administrative 
head of i Department the lay official has 
authont) to select the heads of scientific Depart 
ments under his immediate control Being without 
the necessary qualification to judge of the scien 
tific experience of a scientific worker it follows 
that he must to a large extent rely upon the 
judgment of the retiring officer or of other scien 
tific workers of his own choosing In neither case 
does it follow that the best man available is 
chosen We suggest that some machmer> should 
be put into motion wherebv the State could be 
reasonably assured of the high calibre of its scien 
tific officers Their selection might, for example 
be entrusted to ad hoc committees of scientific 
experts appointed by outside scientific bodies at 
the request of the Government 

An inter departmental comparison of the grad 
ing and salary scales of scientific workers in the 
Civil Service would reveal glaring anomalies, but 
it would occupy too much space in Nature In no 
case do the status pay and prospects of promotion 
of scientific workers compare favourably with 
those which obtain m the higher clerical grades 
Leaving out of consideration the conditions of 
service of medical men, the scheme lately adopted 
for scientific workers in the 1 isheries Division of 
the Ministry of Agriculture and I isheries is the 
most favourable in the Service A comparison 
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between this scheme and that in force for the 
higher clerical grades is given below — 


n t-’t 

post 1000-1200 1 port 1000 

posts 700 900 2 P SU 650 750 

500 700 5 450 650 

200- 500 13 200 450 

'e posts carry w ih then C vil Service bonises 


Such disparities of pay and prospects must re 
act unfavourably against the recruitment of the 
best scientific workers to the ranks of Govern 
ment officers The best men will be attracted 
to the administrative class and be lost to science 
I ast year the Civil Service National Whitles 
Council published a report on the organisation 
of the Civil Service in which a comprehensive 
scheme wis put forward for the clerical classes 
After considerable delay 1 technic il committee of 
the same count il has been entrusted with the task 
of preparing a scheme fc r the scitntihe and tech 
nicil classes In the mi 1 time the issue has been 
prejudicially affected by the v trying si hemes put 
forward by different Departments There is no 
apparent reason for the inordinate delav in setting 
up the technical committee It would have been 
more satisfactory to deal with all classes of Civil 
Servants in one report like that on the United 
States Civil Service described in last week s issue 
of Natl re 


A Great Giver 


Autobiography of Andrew Carnegie Pp xn + 385 
(London Constable and Co Ltd 1920) 
355 net 


T HE life histories of remarkable men always 
have interest and value Tew are more fascin 
ating than that of Andrew Carnegie, who began 
his business career as a telegraph messenger boy 
at two and a half dollars a week and step by 
step, through many trials and triumphs, became 
the great steel master built up a colossal in¬ 
dustry, amassed an enormous fortune, and then 
deliberately and systematically gave away the 
whole of it for the enlightenment and betterment 
of mankind No doubt the element of chance haa 
some part in such great success as that of Car 
negie But it is only a subordinate part This 
autobiography enables us to see clearly enough 
that it was character inborn and nurtured by 
parents—sturdy and high principled, though 

brought by the vicissitudes of business to great 
poverty, even to actual hunger—which deter 
mined Carnegie s career Character made him 
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courageously and honestly avail himself of the I Larn—mike no effort to increase fortune but 


opportunities which chance placed to his hand 
\ndrew Carnegie s childhood was influenced 
as he tells us, by his birthplace Dumfcrmltne 
the burial place of King Robert ihe Bruce 
with its abbey church palace and glen— per 
haps the most radical town in the kingdom 
From his uncles Bailie Morrison and George 
I auder he learned much of Wallace Bruce and 
Burns and he avows there was then and there 
created in me a vein of Scottish prejudice < r 
patriotism which will cease to exist only with life 
He always kept Burns s philosophy of life before 
him and as a schoolboy when tempted to do a 
weak or selfish thing would ask himself What 
would Wallace have done? and braced himself 
to the braver course His father s occupation as 
a hand weaver having been superseded by the 
competition of large factories the family—father 
mother and two sons Andrew aged twelve and 
Thomas aged four—emigrated to Pittsburg 
(Allegheny City) in the United Statis where 
they had friends and hard working relatives 
In the autobiography now published Andrew 
Carnegie tells his own story not as one posturing 
before the public, but as in the midst of his own 
people and friends tried and true to whom ht 
can speak with the utmost freedom It is impos 
siblc to epitomise such a narrative Its charm 
lies in the record of friendships and in personal 
touches in the statement of guiding faith and 
principle and of the w orldly wisdom of a generous 
and worthy spirit which accompanies the detailed 
story of the steps by which the mthor rose 1 rom 
being a messenger boy he became a telegraph 
operator then a divisional superintendent of the 
Pennsylvania Railroad He invested his first 
savings in the building of sleeping cars and w ent on 
to the organising of rail making and locomotive 
works and the formation of a company to build iron 
bridges, for which he also started the making of 
pig iron And so we come in 1868 when Car 
negie was thirty three years old to his great con 
tracts in bridge building and his negotiations with 
the bankers of New York and London, his ready 
command of capital, and the final concentration 
of all hts energies upon the introduction into 
Pittsburg of the Bessemer steel process and the 
organisation of the Carnegie Steel Co 

In December, 1868, Carnegie wrote a memo 
randum which has great interest to day It is 
dated from the St Nicholas Hotel New York 
He writes 

"Thirty three and an income of 50,000 dollars 
per annum By this tune two years I can so 
arrange all my business as to seciye at least 
50,000 dollars per annum Beyond this never 
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spend the surplus each year for benevolent pur 
poses Settle in Oxford and gtt a thorough 
education making the acquaintance of literary 
men Settle in London Man must 

have an idol—the amassing of wealth is one of 
the worst species of idolatry I will resign 

business it thirty five but during the ensuing 
two years I wish to spend the afternoons in 
receiving instruction and in reading systematic 
ally 

Happilv (or perhaps unhappilv) for him he did 
n t cirry out this programme lor another 
thirty two years he was the head of the great 
business which grew ind flourished marvelloush 
11 1 is hands During that period he had more 
Insure—he travelled round the world he spent 
summer holidays in Great Britain and made the 
close friendship of such men as Matthew Arnold 
Herbert Spencer and many others prominent in 
literature or polities In 1880 when he wis 
fifty one both his mother and his brother died 
ind in the follow ng y c ir he m irried Miss W hit 
field of whom lie wr tes (twenty years later) 1 
1906 I cannot imagine myself going through 
these twenty yeirs without her \or can I endure 
the thought of living aftei her 

Mr Carnegie tells us in this autobiography 
that 111 1901 the profits of lus hrm had 
leached forty millions of dollars per innum 
ind that seventy millions might have been 
earned in the year when he and his partners 
were informed by Mr Picrpont Morgan 
the banker that if they wished to retire 
from business he thought he could arrange it 
I he Carnegie Steel Co was bought by Mr 
Morgan it the price which both he and Carnegie 
considered fair Wc are not told in this book 
exactly what it was but it was probably some 
where about one hundred and fifty million pounds 
of which 1 smaller part went to Mr Schwab and 
his partners and the rest to Carnegie 

Andrew Carnegie had found great pleasure in 
giving pecuniary help to various public purposes 
during his fifty and more years of money making 
He now at the age of sixty six, set to work 
deliberately to give awav his vast fortune (after 
amply providing for his wife and daughter) in 
such a way as to make it a source of betterment 
to his fellow men lhe present writer knew him 
at this period, and visited him at his place in 
Scotland, Skibo Castle He was a kindly and 
unselfish host, taking a real pleasure m literature, 
and enjoying both golf and salmon fishing He 
was devoted to church music, and kept an accom 
plished musician to play the fine organ built in 
the hall of Skibo He knew nothing of pictures 
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or of science There is no doubt that he devoted 
an immense amount of trouble and consideration 
to devising methods of bestowing his endowments 
which should be really beneficial and not either 
futile or pauperising 

There are many people who, through ignor 
ancc and a low estimate of human motive, sneer 
at Carnegie s ‘ free libraries, and foolishly 
regard his generous gifts as mere vanity and self 
advertisement Those who knew him, and, in 
deed, all who examine the record of his various 
benefactions are led to a different conclusion— 
namely, that he carried out m his later years the 
generous purpose of his early life, and aimed at 
employing his wealth for the good of the com 
munity, with some kindly partiality towards the 
men who had worked in his employ and those asso 
ciated with his native place We cannot give 
here the complete list and amounts of his bene 
factions, but to the Carnegie Corporation of New 
York, “to promote the advancement and diffusion 
of knowledge by aiding institutions of higher 
learning and scientific research,’ he gave 
25 million pounds, and it is not yet known what 
further sum it may receive as his residuary 
legatee To the relief fund for men in his mills 
he gave one million pounds, to establish, in the 
United States, a pension fund for aged university 
professors he gave three million pounds, and a 
million pounds to pay the fees of poor students 
in Scotch universities, and another million to 
improve the universities To nearly three thou 
sand towns (many in Great Britain) Carnegie 
gave library buildings at a cost of fifteen million 
pounds To establish the beautiful museum 
library, and picture gallery at Pittsburg he paid 
more than five million pounds Including his hero 
fund, his Peace Palace at The Hague, and many 
minor gifts the Carnegie benefactions, all told, 
amount, according to the authoritative statement 
of the editor of this autobiography, to something 
more than seventy million pounds sterling (350 
million dollars)—"a huge sum,” as the editor re 
marks, “to have been brought together and then 
distributed (in his lifetime) by one man ” 

The gift in making which Mr Carnegie tells 
us he had a greater pleasure than he de 
rived from any other was that of Pitten 
cneff Park and Glen, together with King 
Malcolm s tower and St Margaret’s shrine 
—the paradise of his childhood—presented 
by him to his native city, Dumfermlme The 
final chapter of the book tells of Carnegie s visit 
to the Emperor William, and the bitter disap¬ 
pointment of the old man when, in 1914, he 
found his faith in the Emperor as a man of peace 
misplaced 

NO 2679, VOL 107] 


The bare facts which we have mentioned in 
this notice of Andrew Carnegie s autobiography 
are transformed m their narration by the man 
himself into a most engaging personal story, 
replete with revelations of worldly wisdom, 
generous and upright character, and tender feel 
ing It is indeed, well worth reading One of 
America s greatest men—Elihu Root—in 1920 
said of Carnegie at a meeting held in memory 
of his life and work 

He belonged to that great race of nation- 
builders who have made the development of 
America the wonder of the world He was the 
kindliest man I ever knew Wealth had brought 
him no hardening of the heart, nor made him 
forget the dreams of his youth Kindly, affec¬ 
tionate, charitable in his judgments, unrestrained 
in his sympathies, noble in his impulses, I wish 
that all the people who think of him as a rich 
man giving away money he did not need could 
know of the hundreds of kindly things he did 
unknown to the world 

E Ray Lankbster 


Mathematical Papers of Huygens. 

CLuvre 4 Computes de Christiaan Huygens Tome 
Quatorsidme Calcul des ProbdbdtUs Tra- 
vaux de Matliematiques Puns 1655-1666 Pp 
v+557 (La Hiye Martinus Nijhoff 1920) 
HIS volume contains Huygens s celebrated 
essay, De ratiocinus in ludo ale<e and 
\ anous minor mathematical papers of his earlier 
years The theory of probability was founded in 
1654, when a gambler who was interested in 
mathematics proposed to Pascal some problems 
connected with games of chance Pascal cor¬ 
responded with I ermat about one of these, the 
problem of points," to which he attached the 
greatest importance Two players of equal skill 
want each a certain number of points to win, if 
they stop their game before it is finished, how 
should the stakes be divided between them? 
Pascal and Fermat came to the same result, but 
gave different proofs In the following year 
Huygens was in Paris and heard of this, but he 
neither met Pascal or Fermat, nor received any 
information as to their methods 
On his return home he lost no time m pre¬ 
paring his treatise on games of chance, which 
was published in Latin in 1657 as an Appendix 
to van Schooten’s "Mathematical Exerases," 
and three years later in the original Dutch The 
treatise contains fourteen propositions The first 
three define the expectation of a player who baa 
p chances of gaining a sum 0 and q chan c e s of 
gaining b, as (pa + qb)((p+q) The six next pro- 
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positions discuss simple cases of the problem of 
points when there are two or three players the 
method is similar to that of Pascal The remain 
ing five propositions deal with questions relating 
to dice after which Huygens gives five exercises 
without demonstrations, which are left to the 
reader Three of these hid been proposed to 
Huygens by Pascal and Fermat Their solution 
afterwards occupied Hudde De Moivre James 
Bernoulli and others and the generalisations to 
which they led had an important influent e on the 
development of the theory of probability 

Several of the mest valuable works of 11 \gens 
were publ shed long after they were w r tten 
whereby he lost the priority of v ir ous imports it 
discoveries Hianks to van Schooten the 
treatise on probability was promptly ssutd i id 
it remained for more thin fifty years the only 
introduction to tl e theory 1 wo English trans 
lat ons appe red nd James Bernoulli reprinted it 
in his Ars conjectandi Huygens continued up 
to 1688 to occupy himself occasion illy with ques 
tions arising out of his treatise and the five exer 
cises at the end of it He never published any of 
his notes but thev are now printed in the form ot 
nine appendices lhe same methods are followed 
in them as in the tre it sc 

The remaining two thirds of the volume con 
tain various mathematical stud es from the years 
1655 to 1666 Among these are some dealing 
with the theory of numbers nd particularly with 
the equation known as Pells ax*+i=y a 
where a is an integer which is not a square 
Other notes discuss problems of rectification or 
quadrature or examine the properties of the 
cycloid and other curves Many of the results 
thus found were published by Huygens in 1673 
in his Horologium oscillatonum but without 
proofs and without any clue to the way in which 
they were found The studies now printed for 
the first time thus form a valuable supplement to 
that work and throw much light on the methods 
he employed to discover the results announced in 
it A similar case is the rule for finding 
logarithms which Huygens communicated to the 
Paris Academy in 1666 without explanation or 
proof and which was Bxgt found in the Archives 
of the Academy and published by Bertrand in 
1868 It was suggested by Bertrand that 
Huygens must have known and used the series 
log (x +*)=*-t*® + $**- We see now 

that this was not the case but that Huygens used 
a method founded on an approximate quadrature 
of the hyperbola deduced from a theorem which 
he had published in 1651 
Huygens also contributed to the solution of one 
of the burning questions of the day, the drawing 
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of tangents to algebraic curves His notes on the 
subject are given in the present volume He 
found however when the third volume of 
Descartes s Letters came out in 1667, that he had 
been anticipated This was fully acknowledged 
by Huygens m a paper published by the Academy 
in 1693 ,n which the pr ority of Sluse and Hudde 
is recognised lhe papers communicated by 
Huygens to the Pans Academy and everything 
connected with them ire to be published in a 
later volume of the CCuvres completes 

J L E D 


Four Aspects of Parenthood 
The Co trol of Pirenthood By Prof J Arthur 
Thomson and Others With an 11 trodu tion by 
the Bishop of Birmingham Edited bj Dr 
James Marchant Pp X1 + -03 (London anc 
New York G P Putnam s Sons 1920) 
7s 6 d net 

UK1NG the past seven years the National 
Birth rate Commission has been sitting and 
it has published two reports one in 1916 entitled 
rhe Declining Birth rate its Causes and 
Effects md the other called Problems ot 
Population md Parenthood in 1920 Smaller 
volumes have already sprung up around these 
large reports and they have dealt with certain 
aspects or phases of the grt it general question of 
the falling b rth rate and all it may involve One 
of these smaller books is the work before us it 
contains short essays on four aspects of the 
subject—the biological the economic the social 
and religious and the Imperial and racial there 
is an introduction by the Bishop of Birmingham, 
and the whole is edited by Dr James Marchant, 
who is the secretary of the National Birth rate 
Commission itself 

The biological aspects are considered by Prof 
J Arthur Thomson of Aberdeen University 
whose fascinatng works on natural history and 
sex are an assurance that facts will be found 
here clearly and attractively stated and Prof 
Leonard Hill whose research work in physiology 
gi\es him every right to speak with authority 
upon such a subject as the present Dean Inge 
and Mr Harold Cox write on the economic 
aspects Dr Mary Scharheb the Rev I B 
Meyer and Principal A E Garvie repre¬ 
sent the social and religious aspects and 
Sir Rider Haggard, the novelist and Mane 
Carmichael Stopes the doctor of science and 
philosophy deal with the Imperial and racial side 
of the matter AH the birds m this little nest of 
authors are not, however, singing in tune, and, in 
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particular, Dr Mary Scharlieb, the doctor of 
medicine, differs in emphatic terms from Dr Marie 
Stopes, the doctor of science and philosophy 

Ihe second, third, and fourth aspects of the 
subject of the control of parenthood scarcely fall to 
be rei tewed in a journal like Naturf but the first 
may fairly claim notice Prof Hill s contribution 
is rather too closely packed with f icts regarding 
embryology, pregnancy, housing, ind food to be 
grasped easily in its significance, but its author 
is sturdily opposed to artificial means of prevent 
ing conception which demand 1 premeditated lit 
in what should be 1 natural function and disturbs 
the normality of the sexual act Such a use of 
preventives tells also far more against the worn in 
than the man Prof Hill secs the risks the physio 
logical risks as well as the social, of the only 
child His solution of the problem of keeping 
down the vigour of sexual desire is i wisch 
regulated diet plus hard physical e\erase and 
occupation ’ 

Prof J Arthur Thomson, from the point of 
view of biology, writes with all his accustomed 
picturesqueness of imagery, but the brilliancy of 
his phrasing is somewhat of a danger, and may 
even constitute a sort of verbal camouflage, a 
risk which he himself seems to lecogntse when 
in his closing paragraph he says We must not 
however, look at things too biologically we 

are mind and body creatures, and the greatest 
thing m human life is love After enumerating 
all the evils which may arise from birth control, 
he directs attention to the fact that the good side 
of the reduction of the birth rate deserves more 
consideration than it usually receives It may 
improve the health of both mothers and children 
give quality for quantity, render life less anxious 
and earlier marriage more practicable, work 
against war, make woman s position more inde 
pendent, and so forth His eontrist between the 
keeping up of numbers by the fertility or spawning 
method, with its unlimited production of lives 
the majority of which almost immediately cease, 
and by what he finely designates 'economised 
reproduction associated with increased parental 
care, is absolutely conclusive in favour of the 
latter plan 

The spawning solution among the lower animals 
themselves is less effective in the long run than 
that which Penpatus adopted—via the giving 
birth to a few miniature adults ready at once to 
fend for themselves ‘ The tapeworm, with its 
degenerate body and drifting life of ease, has its 
millions of embryos, the golden eagle, with its 
differentiated body and controlled life, has two 
eaglets at a time " Yet it is not securely known 
that high individuation directly lessens fertility, 
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for whilst some of the greatest men were child¬ 
less a fair list of famous fathers can be made out 
After all, the strictly scientific or the ngidly bio 
logical aspect of human reproduction refuses to 
be dissociated from the other ways of looking at 
things, and Prof Thomson closes with words 
which have weight If we lose the adventurous 
ness of early marriage on meagre material re 
sources, and the delight of having children while 
we are young enough to sympathise with them, 
we are missing some of the fragrant flowers of 
life 


Our Bookshelf 

Recueil de l InsUtut Botanique Uo Lrrera (Uni 
versxti de Bruxelles) Public par L Errera 
Tome iv Pp xi + 653 + plates (Brussels 

Maurice Lamertin, 1930 ) 50 francs 
This ponderous volume contains a selection of 
papers published in various scientific journals from 
1885 to 1900 by the late L60 Lrrera and other 
Belgian botanists There are a few short com¬ 
munications by Lrrera at the beginning of the 
volume of a general nature, such as those on the 
law of the conservation of life, spontaneous 
generation, and the mechanism of sleep The 
volume is mainly a collection of papers on plant 
1 ytology and on the physiology of organisms of 
simple structure Workers specially interested in 
these branches will appreciate the advantage of 
associating m one volume a number of papers 
scattered through many different journals, but as 
all these journals are fairly accessible the pro 
duction of a great mass of reprints may seem 
somewhat extravagant in view of the difficulties 
attending scientific publication at the present tune 
The volume contains thirty two papers in all, 
nineteen, mostly brief, are by trrera, including 
one in which the inheritance of acquired characters 
in a mould fungus (Aspergillus) is maintained, 
others deal with protoplasmic movement, the 
ascent of sap, and an apparatus to demonstrate the 
mechanism of stomates Communications by E 
Laurent and G Bullot deal with the physiology of 
growth and curvature of the fungus Phycomyces, 
and Jean Massart discusses the sensibility to 
various external influences of unicellular organisms 
under several headings The irritability of Nocti- 
luca he describes as analogous to that of the Sensi 
tive Plant, the essential difference lying only in 
the manner of the reaction The longest paper is 
by T de WUdeman (published m 1893) on the 
formation of the dividing wall m cells, the sub¬ 
jects of study were mainly species of mosses and 
brown and red seaweeds 

Manuel de Topomitrte Operations sur le Terrain 
et Calculi By Jules Baillaud Pp vu + aaa 
(Pans H Dunod, 1920 ) 13 francs 
In this book Capt Baillaud sets down his war 
experience in the preparation of the plans neces- 
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sary for artillery work, gathered during two years 
apent as Chef de Brigade Topographique No 
claim is made to the production of a complete 
textbook of surveying, the author’s limited ex 
penence would preclude that, and, as will be 
naturally understood, the practised surveyor has 
little to learn from this volume The only point 
where it may possibly be of service in supple 
mentation to more complete treatises is in the 
discussion given of the problem of resection, par¬ 
ticularly of resection from more than three points, 
a problem somewhat neglected by I nglish writers 
A fervent claim is made to the superiority of the 
centesimal division of the quadrant, which, it is 
held, offers practical advantages, such that, once 
used, it is hard to understand how its merits can 
be doubted one returns with difficulty to the 
sexagesimal division However this may be the 
subject is now beyond discussion, there not being 
the remotest chance of the use of the centesimal 
system spreading outside the pale of the Service 
gdographique de 1 Arm6e Even admitting that 
there are some gains in facility of computation 
we think these dearly purchased at the cost of 
this isolation 

A recommendation is made that when taking 
out the number corresponding to a given 
logarithm a table of antilogs should be used, 
and it is regretted that no such table, extending 
to more than four decimal places has been pub¬ 
lished This must be read as meaning published 
in Trance Such tables are common here and 
an excellent little set of five figure tables, includ 
ing antilogs is (or was^) procurable at the 
modest price of sixpence, while h ilipowski s seven 
figure tables are well known They are not more 
generally employed solely because computers find 
that, on the whole, the use of the simple log table 
is preferable E H H 

Basic Slags Their Production and Uttlisatton in 
AgriciUtun (Reprinted from the Transactions 
of the Taraday Society, vol xvi , part 11 1920 ) 
Pp 259-335 (I ondon The Faraday Society, 
n d ) 7s 6d 

This full report of the discussion orgimsed by 
the Faraday Society last March on the utilisa 
tion of basic slag m agriculture forms a con 
venient little booklet which agricultural lecturers 
and experts will find of considerable value 

The necessity for the discussion arose out of 
the change in the manufacture of steel which 
began before the war, but has proceeded at an 
increasing rate in the past few years In conse 
quence, agriculturists "no longer obtain the slag 
to which they have been accustomed and which 
was used in the classical experiments that have 
pafted into agricultural tradition, they obtain 
instead something completely different under how 
ever, the same name An account of the discus¬ 
sion was reported in Nature of April 8, 1920 
(P 183) 

From the agricultural point of view there is an 
interesting account of the field trials with the new 
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slags which suggests for them a better value 
than was first expected from the chemical 
analysis On the works side the report does not 
make very hopeful reading, no easy way could 
be found for increasing the phosphorus content 
of the slag, apart from the simple addition of 
mineral phosphates, w hich would be quite unneces 
sary 

Ihe meeting was useful, ind the publication 
of the papers will prove even more so as 
it will enable a wider circle to appreciate the 
present position of the basic slag problem It is 
gratifying to know that, as the direct outcome 
of the discussion the Ministry of Agriculture set 
up a Committee of steel makers and agriculturists 
to go into the question of the improvement of 
basic slig md to rtport on any action that could 
be taken ihe Committee is presided over bv 
Dr T J Russell of the Rothamstcd Expert 
mental Station and is understood to be pursuing 
its inquiries with a view to an early report The 
I inday Society is to be congratulated on the 
success of its efforts 

Its I anations et hur IIMditd cl e~ les Mol 
lusquis By Paul Pelsenecr (Munoires de 
1 Academic Royale de Belgique Classe des 
Sciences Collection in 8° S&ae II, tom v) 
Pp 826 286 illustrations m the text (Brussels 
1920 ) 

Cut off from the sea his library and his labora 
tory at Ghent that doyen of malacologists, Dr 
Paul Pelsenecr during the German occup ition of 
Belgium fell back on his note books and such 
material as lay to his hand and has put together 
a fine volume that will be i work of refirente for 
practicalh all time 

The variations observable in the Mollusca have 
never hitherto been system itically studied as a 
whole Dr Pelseneer now takes them up seriatim 
as they oeeur in the shell in the external features 
of the animal and in the various internal organs 
and their systems (circulatory respiratory, nerv¬ 
ous, etc ), plentifully quoting original observations 
in addition to his own, and illustrating the whole 
with reproduced and new figures He classes these 
variations and discusses their interrelationships 
individual and specific, in different organs, their 
cause especially when due to environment, and 
Jintllv their heredity 

It is impossible within the limits of a short 
notice to summarise even the author’s conclusions 
the work itself must be consulted When, how 
ever he states that there is no example in the 
Mollusca of preadaptation, we venture to think 
he must have overlooked the case of the myophore 
in Velates and of the dorsal depression m the 
shell of the young Nautilus, which later on re 
ceives the ventral curve of the preceding whorl 
as pointed out by Hyatt in his ‘ Phylogeny of an 
Acquired Characteristic ” 

The book is. touchingly dedicated A la m^moire 
de mes Compatnotes victimes de l’agression Alle 
mande (1914-1918) ” B B Woodward 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return or to correspond with 
the venters of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 


Amplifying the Optophone 

li may be of interest to record some experiments 
that 1 have recently been making on the application 
of a thermionic amplifier to increase the volume of 
the sounds produced by Ur 1 ourmcr <1 Vlbc s very 
wonderful optophone so as to render thtse sounds 
audible to everyone in a room without the necessity 
of each listener being furnished with a separate tele 
phone rectiver 

The experiments were carried out at the instance 
of Mr J M McCarthcy who is teaching blind soldiers 
to read with this instrument and who asked me 
whether it would not be possible to magnify the 
•a unds sufficiently to enable 1 class of a dozen or 
more to hear them simultaneously 

1 he Toumier d Albc optophone instrument employed 
was one of the unproved type designed and manufac 
tured by Messrs Barr and Stroud and the amplifier I 
found to work best out of several I tried was an audio 
frequency one with three R valves transformer 
coupled of the trench military type This was used 
with a Brown loud speaking telephone with consider 
able success 

In Mr McCatthty s opinion and so far as a 
person Such as mvself whi has no exper ence with 
the optophone coukl judge the best results were ob 
tamed when the optophone was arranged for what is 
technically known as black sounding when the 
white paper is represented by sil ncc and notes are 
sounded as the beam of light passes over the blacl 
letters 

I have very little doubt that still better results could 
be obtained with an amplifier specially designed for 
the purpose Further experiment is des rable in order 
to obtain the best results but so far what hag been 
accomplished is quite encouraging 

A A Campbfll Swinton 

66 V ctori l Street I ondon S W J 
Februan 25 


Molecular and Ootimeal Magnetism 

Dr Chapman s important letter (Naitjrb Novem 
ber aj 1920) bases a theory of cosmic d magnetism 
on the presence of gyrostopic magnetic elements 
proved ti exist in ferro magnetic substances by my 
investigations on magnetisation by rotation But he 
considers my fundamental theory to require serious 
modification As I understand his letter however 
his theory is identical with mine (see Science 
vol xlvm p 304 1018 and references) except as 

to paramagnetic and diamagnetic bodies He has I 
think confused mv treatments of magnetic intensity 
and intensity of magnetisation 
While m my papers electron rings or orbits have 
been assumed the fundamental theory is essentially 
the same if ring electrons or magnetons of other 
types preferable for Dr Chapman s purpose arc 
assumed instead and I hove referred to this equi 
valence before the Physical Society and elsewhere 
The gut of the theory u this A magneton or 
electron orbit being a gyroscope tends to take an 
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orientation with the direction of its revolution co- 
incident with that of any rotation unpressed upon it 
Being a magnet, it also tends to set with its axis 
parallel to an impressed magnetic intensity Ultimate 
coincidence m either case may be prevented by 
extraneous forcives But in given circumstances, 
whatever the forcive towards alignment and whatever 
alignment of the magneton is produced by a magnetic 
intensity H will be produced by rotation about the 
direction of the intensity with velocity fi=.H/R f 
where R is the ratio of the angular momentum of 
the magneton to its magnetic moment The general 
idea has been applied to eosmical magnetism by 
Schuster (1912) by Einstein and by de Haas (1915). 
md by myself (1909 and 1915) though not with Dr 
Chapman s detail 

If alt the magnetons unthm a body are alike 
rotating it at velocity Q will produce the same mag. 
netisation as would be produced by applying a uniform 
magnetic field of strength H«Rfl 

For weak fields the ferro magnetic bodies rotated all 
receive intensities of magnetisation proportional to 
the intensities of the fields applied and are thus 
magnetised by rotation proportionally to velocity This 
prop irtionahty exists only for elastic displacements to 
which Dr Chapman refers (and to which I have 
referred comparing the molecular fines to those due 
to springs) 

If the magneton t n a body are of two kind positive 
and negative with constants R and R, rc fating the 
body will have the same effort as if a magnetic 
intens ty H -R O were applied to the positive 
magnetons and an intensity H, R,Q were applied 
to the negative magnetons If the effect on the 
negitive magnetons is preponderant the rotation will 
thus produce in intensity f mignetisat on in the 
direction of H, but of magnitude less than that which 
would be produced by the intensity R 0 if all the 
magnetons were negat ve 

When the displacements are not elastic my theory 
gives results analogous to those of Voigt for a swarm 
of magnetons in an ordinary magnetic field If there 
arc N simlar magnetons per unit volume if the 
rotations ire damped only about the axes per 
pcndi ular to the magnetic axis and if the effects of 
coll sions and th molecular field are negligible, all 
the magnetons even in the weakest rnagn tit field 
of strength H w II ultimately become oriented with 
their axes in the d rcction of the field In this case 
if C and U denote the moment of inert a and initial 
(permanent an 1 undamped) angular velocity about the 
magnetic axis of a magneton the intensity of mag 
netisation will be 


I-NC/R (U-H/R) 


, . _ independent 

The orientation is produced bv the field but only 
the time taken to arrive at the steady state is affected 
bv its magnitude If collisions are not absent or the 
molecular field becomes appreciable the intensity of 
magnetisation will not reach saturation but will in 
crease with the field strength being greater for a 
given applied field strength the greater the tune 
between collisions and the weaker the molecular and 
demagnetising fields 

tor the same swarm of magnetons subjected ta an 
angular velocity O instead of a magnetic field ^nth 
intensity H we have when the effects of collisions 
and the molecular and demagnetising fields are 
negligible 

I-NC/R (U+O) 


The first and only important term is independent of 
0 Here the orientation is produced by the velocity 
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impressed, but only the time taken to reach the steady 
state is effected by its magnitude. The effects of 
collisions and of molecular and demagnetising fields 
are essentially the same as in Voigt’s case. 

Like Dr. Chapman and others, I have considered 
the possibility of dlssot iations increasing the intensitv 
of magnetisation of hot bodies, and I nave plans for 
experiments in this field If the gyroscopic behaviour 
of a magneton is to account for tosmieal magnetism 
(and it was the contemplation of this which led me 
to the rotation experiments), we must, as has long 
been evident, assume a constitution of the earth and 
sun different from that of materials on which experi¬ 
ments have previously been made. 

On my theory, a magneton in a diamagnetic or 
paramagnetic bodv set into rotation is aited upon by 
the same alignment forcive as if alone or in a ferro¬ 
magnetic body. But the intensity of magnetisation 
in the latter is small, for the same itason for which 
it is small when the bodv is plnced in an ordinary 
magnetic field In the former it is zero, because, on 
the assumption I have made, with Weber and 
Langevin, the magnetons are gioupcd rigidiv togethci 
so that no element with a magnetic moment can have 
its orientation changed This is the onlv point on 
which Dr. Chapman’s theorv, as I undirstand it, 
differs from mine Rotation experiments on diamag¬ 
netic and paramagnetic hodies bv I^bedew and hv 
Mrs. Barnett and mvself have hitherto given no mag¬ 
netisation S I Bvrnht 

Washington, D C , Januarv 31 


I sully agree with Prof. Barnett’s statement of the 
theory of magnetisation by rotation, and regret that 
through misunderstanding his treatment of magnetic 
intensity I suggested that his theory required modificn. 
tion I am glad to know that he contemplates ex¬ 
periments on the rotation of hot bodies; this point, 
and the greater possibilities afforded if the magnetic 
elements remain intact at high temperatures, are the 
matters to which chieflv I wished to direct attention. 
Experiments made here with Dr. Oxley have nega¬ 
tived my suggestion that diamagnetit and paramag¬ 
netic bodies should also show magnetisation on rota¬ 
tion, thus confirming the previous results mentioned 
by Prof Barnett; experiments on hot ferro-mognetic 
bodies are not yet advanced sufficiently to stale 
whether they support the view that the earth’s mag¬ 
netism mav depend on its high internal temperature 
Further trial seems to preclude the possibility of 
trustworthy calculation at present, and the view must 
be tested by experiment Until this is done it seems 
useless to enter into further details of the earth’s 
field and its secular variation. 

As regards the sun, later consideration of the 
narrow radial limitation of its magnetic field lends 
me to think that no simple magnetisation, hv gvro- 
scoplc action or otherwise, is the probable cause; anv 
such view requires two hypotheses, one to explain 
the production and the other the neutralisation of the 
field A unltarv hypothesis, such as the second of 
those Indicated bv Sir T-‘ Larmor m the British Asso¬ 
ciation Report for rqiq, seems preferable. 

S Crapm \n . 

The University, Manchester, February as 


T rwandanta l Premises in Meaoa. 

Perhaps you will oermit one who belongs to a con¬ 
siderable section of your readers who are neither 
mathematicians nor neo-phyairists to state how the 
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very remarkable discussion on Prof, Einstein’* 
theory in Nature of February 17 appears to some 
of us. 

Mathematics to us is a very precise and complete 
form of deductive logic applied to space and number, 
it differs from ordinary logic only in having its 
arguments set out in a symbolical shorthand instead 
of in words, and thus enables .1 long deduction to be 
condensed into a short statement. This unfamiliar 
form of notation and condensation of the argument 
aie the chief stumbling-blocks to the outsider. 

Like other forms of logic, it is an art rather than 
a science, namely, the art of drawing legitimate con¬ 
clusions from premises In essence, it has nothing to 
do with the truth or falsity of the results. These 
depend entirely on the nature of the premises. The 
most faultless string of equations, like the most im¬ 
maculate collection of s\llogisms, may conclude with 
an absurdity or a stupendous error if the premises 
are faulty The logical mill bv which the results are 
obtained mav turn ou, good flour or only chaff. This 
depends entirely on wh.t it is fed with. 

This is whv the Philistine who is not a mathe¬ 
matician sometimes shakes his head when he is pre¬ 
sented with a series of equations on the blackboard 
and his teacher savs to him “ Look there. What 
do vou sav to that’ ” 

What the Philistine doubts is not the acruracy of 
the deduction in this case, but the validity of the pre¬ 
mises used in the new departure, which turns largelv 
on the nature of space and time as defined bv the 
neo-phvsicists. Granting that they are legitimate, 
the results are unquestionable Are thev legitimate? 
Let us tjurn to space The first remark I would 
make is that, whatever its vnlup, the definition in 

uestion represents something entirely anil confessedly 

ifferent from spnee as known to the great miss of 
men and to all philosophers, mathematician', and 
physicists until the last few decades, ,nd it has, there¬ 
fore, no claim to be called spare at all 

Space was defined bv Newton hv two predicates, 
namelv, extension and immovability. I would pre¬ 
sume to add a third one, quite necpssnrv as things 
are now marching, namelv, that anv finite portion of 
space mav be measured bv three co-ordinates at 
right angles to each other and passing through one 
point—or, in other woidit, spare has three dimensions. 
This is the onlv space known to human experience, 
as it was to the enrlv geometers The addition of 
a fourth or any number of other dimensions as 
factors of spare is inconceivable unless we entirely 
alter the comprehension and connotation of the words 
"space’’ nnd “dimension ” You mav call the result 
what else vou will; vou are misleading a great many 
innocent people in calling it ‘‘space,” like the 
Pragmatist is doing when he defines the "truth” he 
writes about ns "the useful ” 

When Riemann read his famous paper before the 
Gottingen Academy at the Instance of Gauss, who 
presided on the occasion, he first Introduced the notion 
of space with more dimensions than three. He spoke 
entirely as a pure mathematician. His premises were 
not facts, but definitions of abstractions which could 
not materialise into realities. With his abstract 
postulates he was able to frame a series of equations 
which were quite legitimate in form, but the con¬ 
clusions of which were also abstractions, and could 
not be presented in a mental picture or as repre¬ 
senting anything in Nature. Since then, a large 
literature has grown up in regard to these phantasms 
of mathematical abstraction. Attempts-verv futile 
attempts, as it seems to me—have been made to 
translate the conclusions of Rlemann’s equations Into 
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pictures in which lines with the most wonderful con 
tortion* have been supposed to represent the effects of 
adding new dimensions to space lhey arc useful 
only as illustr itions of the enormous gap separating 
this so called hjpcrspacc from the spice of human 
experience Ihtr hive latterly been attempts to go 
much furLhcr and to import the crcitions of Ric 
■nann s imagin ition into the analysis of physical 
problems into speculations on the construction of 
space beyond the range of human vision, and to 
postulate on the existence of space of different kinds, 
including curvihneir space, all of which I detm to 
be entirely outside the province of legitimate indue 
tion lhe word curvilinear describes a predicate 
or function of matter but not of space, as well 
might it be applied to t vacuum Nor do 1 e\telly 
know what Prof Einstein means bv relative spact 
as used by him 1 he w ord relative has i perfectly 
recognised meaning in philosophy as the antithesis 
of absolute If it is used bv him in this sense 
assurtdly there is no novelty in it It was the 
fishion of the philosophers f the ancient world and 
f the schoolmen of medieval times to separate space 
nd timt fr m the other pht nomcna of N iture 1 hev 
held that both have in objective existence and 
ire not as they deemed entirely subjective and 
transient like the more obvious promt itions of 
s nse There arc many rebels agunst this 
notion now who claim that space is as much 
entitled to be called a subjective phenomenon is is 
colour or t iste ind that a man void of the sensts 
of sight and touch could have no cigmsanc cf what 
we mean by spue \s to the sue of any portion of 
space being rtlitive only I happen to have myself 
a personal proof of it in the fact that my two eves 
having lenses < f different curvature mv object seen 
with one appeals to my tonsciousn ss is me third 
larger than when seen bv the other In the sense here 
mentioi ed 1 underst inc( the word relative but I 
fail to underst ind what Prof Einstein means by it 

Meanwhile let us try ti be content with our 
limitations One of the eaihtst antinc nncs iccorded 
was the question of \v hether spat is 1 miled or un 
limited It remains in antinomy still ind must 
remain so The one alternative is is incredible and 
unimaginable as the other and the Sphinx refuses to 
reply when she is iskixl about it There is no cal 
cuius vv nl iblc bv vv Inch men w ith 1 niitod f lculties 
and all prone tc error can map cut infinity 
discover the secrets cf the realms bev ind the stars 
and transcend thi vv rid accessible to oir smses and 
which alone c an l equated with and idequatclv 
tested bv inductive methods I et us leave to the 
pure mathemati l ins the delightful occupation of 
rambling through wonderland with their imagina 
lion It would be unreasonable to deprive them of 
their m ntal relaxations and amusements in the land 
of dreams in which th v have such ample scope for 
mental dexterity Ml 1 maintain is that these dreams 
are entirely out of place in that branch of inductive 
thought c died s lence My most gifted friend Mr 
Hobson of Queens* College Cambridge a very 
original mathematician in a lucid account of the 
aims and purposes of pure mathematics emphatically 
protests against mixing up th*t empvrean study with 
the mundane realities of plebeian physics 

I astli let us remember a graphic phrase of 
Manse! when dealing with transcendentalism in philo 
sophv He warned ms pupils that a man who tries 
to look down his own throat with a candle in his 
hand must take care that he does not burn his back 
hair ” 

I have touched only the fringe of the subject raised 
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in this most interesting discussion, for which we are 
all grateful but I fed that whether the space du> 
cussed in it is limited or not, yours is very definitely 
limited and 1 must trespass on it no further 

Hbnkv H Howorth 
4; I txham Gardens Febru cry 21 


Natural History of Porto Santo 

Ihb Island of Porto banto, one of the Madeira 
group, is probably best known to biologists on account 
of the famous rabbit still found commonly there 
Darwin showed that the animal differed conspicuously 
from the English rabbit, and inferred that it had 
evolved into a new race since its introduction into the 
island some hundreds of years ago Haeckel gave it 
a distinctive mme Hnxleyi It Is indeed 1 distinct 
race or subspecies from the English rabbit but 
zoologists h id f tiled u observe that it was identical 
with the Lusitaman animal, which had not then been 
segregated by them Ihus the Porto Santo rabbit 
loses its importance as evidence of evolution, being, 
in fact the South Eurojiean subspecies of Oryttolagus 
Limit ulus 

lo the modern biologist however, Porto Santo has 
far more attrictivc features It is a small island, 
some miles by 3 miles but of irregular shape, with 
1 number of adjacent islets Ytt on this small area 
an. found is m iny as forty one native species of 
Helicoid snails the very much larger island of 
Madeira having only thirty-seven A few of the 
forty one ire now extinct being represented only 
by fossils or empty shtlls On thf other hand 
the number may be considerably increased if we 
add the variciies and local ruts some of them quite 
distinctive In iddttion to the native species there 
ire some which have been introduced ind Helix 
pisana in p irticular exists in cc untless myriads with 
many van chons It seems to havi been m obstacle 
to the sjire id of this sn ill that the island was alreadv 
occupied by a prodigious number of lind mollusca 
Whether th advent of II pisana reduced the numbtrs 
of the native species it is hard to say but the littci 
still abound everywhere 

I he largest and finest snail of Porto Sinto is 
Pseudoeampylata I owe 1 lerussic or gtgantta 
I owe It is i quite common fossil m beds which 
must apparently be referred to the Pleistocene, but 
it his been f< und living and » perfectly fresh shell 
is to be seen in tin British Museum (N itur.il 
History) 1 feund no living specimens but ob 

tamed sever il shells in ploughed fields showing 
the pink ipex ind tra es of the bands cer 
tainly not fossils It mav be that agriculture has 
been the principal cause of the extinction (it is prob 
ably now extmet) of this fine mollusc I eptaxis 
fluctuosa Lowe is another species whirh seems to 
be extinct, but I found a iccent shell showing the 
coloured banding The isl ts about Porto Santo are 
extremely interesting The llheo de Lima on which 
the lighthouse stands is about 1200 metres long and 
less than 500 metres across at its widest part It is 
scarcely 300 metres from the main island and there 
ire half submerged rocks in the channel Yet on this 
islet we find swarming under stones the very distinct 
md remarkable snail Geomitra turncula Lowe, found 
nowhere else in the world! The large Pseudo 
campylaea portosanctana Sowerby which is a 
sort of smaller edition of P Ijnm abounds on the 
main island But on the llheo de Cima it has not 
merely one distinct race but two On the top of the 
islet near the end facing the main island we find a 
very large dark depressed race the greatest diameter 
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of which ib 29-31 mm. 'lhib is the race ctmenm of 
Wollaston. About the landing-place, on the east side, is 
another race, smaller than usual (maximum diameter 
33-25 mm.), not dark, but well and conspicuously 
banded, and with the spire greatly depressed. It may 
be called race ivoluta; it has possibly become dis¬ 
tinctly segregated since Wollaston's time, since it 
combines the characters of the other forms, and is 
the sort of thing which might doubtless be obtained 
from them by careful breeding under artificial condi¬ 
tions. At the same time these races ettnemu and 
evoluta exist to-day as pure types, very distinct and 
easily recognised, occupying different stations on the 
llheo de Cima. 

In some ways the llheo de No-dcste, the most 
remote of the islets about Porto Santo, is even more 
inteiesting. It is a mere rock in the ocean, about 
500 metres long and 300 metres high, somewhat less 
than 3 km. from the main island With the aid of 
our boat's crew of strong Portuguese sailors, my wife 
and I were able to land and clnnb about the exces¬ 
sively rocky surface. The vegetation is scanty, but 
includes the beautiful stock, Mallhiola tnaderensu, 
Lowe, and tho orange-flowered Lotus. Ants and 
millipedes seemed to be entirely absent On this 
lonely roc k, and nowhere else, li\ cs the beautiful snail 
Cryptax u ] or emu, Wollaston, with daik, keeled shell 
and pink lip and apex. Here, and not elsewhere, 
is found (in great abundance) the small, button-like 
Discula polymorfha race gomenatia, Paiv.i. But here 
also is the invading Helix ptsana and the native Plebe- 
ntla punctiilata, Sowerby, which abounds on the 
main island. 

The curious little Geomitra pauperetda, Lowe, 
abounds under rocks in drv places at Porto Santo 
and on the adjacent islets It is unique in the group 
for its wide distribution, being found also in Madeira 
and all three Deset tas, and in the \zores and Canaries. 
It sticks very tightly to the rocks or to anv other 
lonvenient object. I once saw a beetle (Helop*) walk¬ 
ing along with one of these snails on its back. It is 
probable that at different times these snails have 
attached themselves to the feet of birds, and thus 
got carried across the sea 

The soundings taken many years ago bv H M.S 
Styx (Capt Vidal) show that Porto Santo rests on 
an elevated bank, indicating a former island perhaps 
six or seven times as large. The margins of this 
bank appear to be cliff-like, almost vertical, the 
depths suddenly increasing from, e.g , 45 to 200 
fathoms. This might be taken to indicate the cliffs 
of the former island, perhaps dating from the 
Mesozoic The oldest deposits on the island contain¬ 
ing fossils are Miocene, and are marine At Calheta 
Point one may sec this Miocene material, with large 
shells and corals, mixed with dark volcanic rock, 
which seems to have been thrust up from beneath. 
The suggestion is obvious that the island dates onlv 
from the Miocene, but, apart from the Styx soundings. 
It seems improbable that the remarkable snail fauna 
has wholly evolved from some immigrant or imml- 
grants since that time. The sandv fossil beds con¬ 
taining land shells must be considered Pleistocene. 
Wollaston calls these shells subfossil, hut they are 
quite comparable with Pleistocene fossils elsewhere, 
and showr about as much difference from the living 
fauna as might be expected. At the base of this 
series, in the Campo do Baixo, is a dense stratum of 
marine Pleistocene, which has been studied and will, 
I hope, be fully described by my friend Senhor A. C. 
de Noronha, a verv keen and able naturalist who was 
born In the Island. 

The insect fauna of Porto Santo is scanty, but the 
collections obtained will doubtless prove to be of ex- 
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optional interest when studied. Three species of 
butterflies arc common, Colim edma, V ane'sa car dm, 
and T. calltrboe, the last bleeding abundantly on the 
nettle brtu-a membratiacea, Poir Wollaston con¬ 
sidered that specimens of the Porto Santo V. cal- 
lirlioc wire smaller than those of Madeira, but I 
could not see anv difference We found only two 
species of bees, both Andrcna. No fossorial 
wasps could lie found, though the sandy country 
scenud exactly suited to them ’lhe numerous 
spiders appear to have no Pompilidm to attack 
them. \t the back of the town rises the tall 
Pico do Gastello, and on its summit may be seen a 
building in which the inhabitants used to take refuge 
from the Moorish pirates. A cannon temains on the 
side of the mountain, half-buried in the enrth. To-day 
the lowlands of Poito Santo are overrun, like those 
of Madeira, b> the obnoxious little ant Indomyrmex 
humth\, which has exterminated the once-abundant 
house-ant, Plietdole megacephala. But on the top of 
the Pico do Gastello we found the Pheidole still hold¬ 
ing out, with numerous strong nests. 

The floia is scanty, and was not specially studied 
by us We were interested to find the orchid Ge ntmr ia 
ihphylla, Lk , on the Pico do Castello and Pico 
d’Anna Ferreira The Pico do Castello has been 
extensively planted with trpes in recent years, and I 
thought the orchid might have been Introduced with 
soil, but this seems unlikely in the case of the Pico 
d'Anna Ferreira, which "remains in its original 
condition. 

The people of Porto Santo are a hardv and indus¬ 
trious race who win a scanty living from the sea and 
soil. We found them exceedingly friendlv and cheer¬ 
ful, and left them with strong feelings of regard. 
Wc were specially indebted to our guide, Senhor Juan 
do Pico, who knew evetv path and bvwav 

T. D. A. Cookfrkit. 

Hotel Bella Vista, Funrhal, Madeira, 

February 3. 


The Energy of Oydonet. 

In tin reemt discussion in Nature on the energy 
of cyclones no mention has been made of tropical 
cyclones, although these are the most remarkable 
phenomena of their kind 

It is impossible to apply to these cyclones the 
theories which ascribe the energy of the rotating wind 
sv stein to the re-adjustment of equilibrium of warm 
and cold masses of air within thnt system, since in 
the cyclones of the tropical rone temperature and 
humidity are symmetric ally distributee!. In these 
cyclones warm and rold sectors do not exist The 
Indian meteorologists Henry Blanford, Sir John Eliot. 
Fr Chambers, and W T Willson have published 
papers on the cyclones of the Bay of Bengal and the 
Arabian Sen, giving a full explanation of their origin 
and development These very important works no 
longer receive the attention they deserve They also 
throw much light upon the source of energy in these 
rvclones I endeavoured to make a rough calculation 
of the energy contained within one of these whirls, 
taking into account the preceding pressure distribu¬ 
tion over the hurricane region, and the results were 
in good agreement with tire observed wind forces I 
should therefore like to direct attention to this work 

The calculation was based upon observations of the 
Backergange cyclone. It Is given in my “ I-ehrbuch 
der Meteorologie ” (1901 edition, p. 579, footnote), as 
well as in a paper, “Remarks on the Origin of 
(Tropical) Cyclones ” (Meteorologische ZeiUchrtft, 
1877, August, p. 311). Mv calculation has no ap. 
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plication to the cyclones of middle and higher lati¬ 
tude*, hi it presupposes simple whirls like the sym 
metrical cjclone of the tropics J von Hann 

Vienna February 


The Ascent of Mount Everett. 

The opportunity which mountaineers and geo 
graphers have long looked for of approaching Mount 
Everest from the north has at last arrived 4 he 
Tibetan Government his given its consent for the 
dispatch of an expedition to explore the mountain 
The expedition is now being organised by a com 
bined committee of the Royal Geographical Society 
and the Alpine Club and an attempt will be made 
to ascend this the highest mountain m the world 
The cost of the expedition is > stimated at about 
tooool Aireadv i quarter of this amount has been 
raised among the members of the two societies But 
the expedition will have to leave Fngland very shortly 
and it is essential to its success that the equipment 
shall be the best possible ind that no financial un 
certainty shall delay the organisation in India of a 
pitted corps of Himalay an porters and of an adequate 
transport service Heavy initial outliv is therefore 
involved and wc now appeal to the gcncril public 
confident that it will wish to further an enterprise 
the successful accomplishment of which will bring 
so much credit to this country 
Subscriptions should be sent to the Treasurer Ro\al 
Geographical Society Kensington G ire S W 7 01 
to the Bank of Liverpool and Martins (Cod s Bid 
dulph, and Co *s branch) 43 Charing C ross S W 1 
Francis Younghusband 
President Rovil Geographical So lets 
J N Count 
President Vlpti* Club 
February 33 



I am glid to sie that the writer of the leading 
article m Nati re of February 24 directs attention to 
the concern with which research workers view the 
possibility of foreign organic ihemicals bong restricted 
or excluded by legislation in the interests of British 
manufacturers 

The latter are not vet in a position to supply many 
materials m that state of unquestioned puntv such 
a* one associates with the old firms of Merck and 
Kahlbaum in Germany ind Poulenc Fr^res in Fiance 
As an illustration I mav mention that I reicntly 
ordered a pound cf propyl alcohol (as catalogued) from 
a British firm and at the same tune a likt quantity 
fnarn Poulenc Fr&res The first forwarded a miterial 
costing 181 which consisted of a mixtun boding 
over a wide range of temperature but containing no 
propyl alcohol whereas the French firm supplied a 
pure sample of nearly constant boihng point costing 
in . including postage j B Cohen 

The University I eeds February 25 


Nature Of Vowel Sound* 

With regard to the very interesting researches on 
vowel sounds by Prof Scripture published in Nature 
of January 13 fix 63*) and January 20 (p 664), I beg 
to be permitted to state that the attempt of Helm 
holts to produce vowels with smooth simple tones has 
emoa been fully confirmed Using instead of tuning 
fork*, bottles caused to sound by currents of air 
Mown over their orifices which, as is well known, 
give almost perfectly simple tone* I have been able 
to demonstrate this myself The remarkable and 
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extended investigations of Prof Miller described m hie 
book Science of Musical Sound, have fully proved 
the statement of Helmholtz to be true as have also 
the researches of Prof Stumpff, of Berlin 1 am 
therefore of the opinion that the Helmholtz theory of 
vowel sounds can suucely be doubted any longer Her¬ 
mann's and Scriptures method of producing vowels 
by sending puffs of air through a resonator does not 
contradict this Whenever a complex vibration Is 
set up which appears to be a mixture of simple tones 
corresponding to the sound of a vowel, there will be 
produced a vowel However it is very important 
to have repeated Hermann’s experiments and ex¬ 
tended them by using resonators with soft walls 
Charles db Weskndonk 
IIAtel Eden Montreux Switzerland 


1 he above letter very pri pcrlj directs attention to the 
excellent work of Prof Miller It is worth while to 
study Tig 1 {o of his book reproduced below For the 
tuning fork there i<s c nly one tone namely the funda 
mental Tor the other instruments the fundamental 
ippears clearly but for the voice the fundamental is 
lacking Thus the strongest t ne in a vowel the voice 
tone does not appear in the plot This is in agreement 
with the work of Hermann and myself As explained 
in Nature of January 13 and 20 this arises from the 
fact that the voice tone consists of a series of puffs 



... i_i_, -. 1 — i 


»1_1-L 


1-1-1—1— 1 ■ 1 1 rrrrn-n 

I I s * I I I I I S I 
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Prof Millet s plots show that for the musical 
instruments the harmonics appear strongly at certain 
places For the voice, however, the seventh, eighth, 
and ninth harmonics appear Three tones in the 
relations 7 89 sounded together would produce a 
most discordant sound with disturbing beats, and 
certainly not the clear tone that characterises a 
vowel As explained in Naturb such a group of 
neighbouring harmonics arises from the presence of 
an Inharmonic in this region which can express itself 
only in this wav 

It is interesting to note that Prof Miller's results 
give direct evidence of both elements of the new 
vowel theory, namely, that the voice tone consists 
of a series of puffs, and that the vowel tones are 
independent of the pitch of the voice tone From 
Prof Miller’s plots they would appear always to be 
uiharmotiie B W Sc Rg T URB 
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Early Chemistry m Oxford. 1 

Sir Edward Thorpe, C B . F R S 


A N attempt is being made at Oxford to bring 
together such scattered information as exists 
concerning the early history of science in that 
University, and to commemorate the achievements 
of Tunstal, Richard of Wallingford, Merle, 
Mauduit, Rede, Aschendcn—forgotten worthies of 
a medieval time—and of Digges, Recorde, 
Dwight, Lower, Mayow, and others of a later 
period As regards physical science, it is intended 
to illustrate its development by a sort of eatalogm 
raisonnd of scientific instruments mainly from 
the collections m the various colleges and Uni 
versity departments which are known to be rich 
in specimens of the best work of the criftsmcn 
of the seventeenth and eighteenth centuries 

Ihe present booklet tht first instalment of the 
projected series—deals with the history of chcm 
istry at Oxford down to the time of Daubcny It 
traces the beginnings from Roger Bacon (12x4-92), 
who may be said to have well and truly laid its 
foundations as a science bv his insistence on the 
appeal to experiment His dictum, Sine expenenha 
mhd suffiaenter tern potent now over the en 
trance to an Oxford laboratory, is significant not 
only of his breach with scholasticism but also of 
his clear recognition of the path that science must 
follow Mr Gunther deals only in very general 
terms with the influence of Bacon—more with his 
teaching and the essential nature of his philosophy 
than with his actual achievements He sees his 
limitations in the dominance of the Greek philo 
sophy, and in his inability to act, through force 
of circumstances, upon his own principles Con 
sidering that Bacon’s name is associated with 
Oxford traditions, and that the book is primarily 
intended for Oxford students to whom, indeed 
it is dedicated, more space might well have been 
allotted to one who was ‘at once the earliest and 
among the greatest of our [Oxford) teachers ” 
The early association of chemistry with medi 
cme was, of course felt in Oxford, as elsewhere 
The Spicena of medieval Oxford were to be 
found in the High Street, near the site of the 
present front of Brasenose College Their shops, 
which did not escape being occasionally "ragged,” 
dealt originally in spices, seeds and roots, and 
only gradually developed into apothecaries One 
of the earliest was that of John le Spicer whose 
shop, in 1552, was in All Saints parish Mr 
Gunther furnishes a plan showing the apothe 
canes’ quarters in Oxford, and he gives illustra 
tions of their receptacles for drugs from the senes 
m the Ashmolean Museum 

From the times of Roger Bacon and the early 
spicers to the middle of the seventeenth century 
is a big jump But Oxford contributed nothing to 
chemical science during the intervening period 
The studv of natural phenomena was foreign to 
the scholastic learning of the time As Mr 
Gunther points out, “the long list of Wavnfletc 

I “ Emrljr fkluie* In Oxford Pirt 1 1 Oi*fij«lrT By R T Gonth«r 
Pp. »l+gi (Oxford Tbs Oxford Sdonre Lxbohitorix* 1910 ) fit 
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readers of Natural Philosophy, none of whom left 
any original work, shows how barren discourses 
on this subject must be, when they are founded 
on Aristotle rather than on Nature ” lhere were, 
however, alchemists during this period in Oxford, 
among them the Rosicruuan I ludd, of St John’s, 
in i s t)i, and Simon l orman and John Thorn- 
borough (1602) of Migdilen Mention should 
llso be made of John I rench (1616-57), who wrote 
treatises on distillation, partly taken out of the 
most st lict L h\ mit all Authors of several Lan 
guages and partly out of the Author’s minuall 
experience ’ But the real awakening m Oxford 
otturred during the troubles of the Civil War, 
when Wilkins, Ward, Bathurst, Petty, and W illis 
mtt weekly first in an apothecary’s house for the 
tonvtnientc of inspecting drugs, ’ next at the 
lodgings of Dr Wilkins, warden of Wadham, and 
afterwards at the lodgings of Mr Robert Boyle 
The last named had settled, in 1654, in Crosse’s 
rooms in the High Street, having recently ’eft 
Ireland * a barbarous country,” he says “where 
chemical spirits were so misunderstood, and 
chemical instruments so unprocurable, that it was 
hard to hav« any Hermetic thoughts in it ” 

This association of the progenitors of the Royal 
Society with Oxford is an incident of which the 
Umcersity is justly proud, and Mr Gunther treats 
of it in some detail Boyle, who was of a tender 
constitution was devotedly looked after by his 
sister, Lady Ranelagh, who came up to Oxford to 
settle him in his lodgings While there, we learn 
from a letter which Mr Gunther prints, she was 
not wholly satisfied as she thinks the position 
of the doors with respect to the fireplace, even 
in the warmest room, will occasion draughts 
‘the inconvenience ’ of which "may be helped 
by a folding screen ” Boyle, however, was 
sufficiently comfortable to remain there for 
fourteen years when he removed to I ondon to 
his new laboratory at the back of I ady Ranelagh’s 
house in Pall Mall Crosse’s house m Oxford 
was pulled down in 1809, it was where the Shelley 
memorial now stands Mr Gunther gives a re 
production of an old print showing it and its rela¬ 
tion to University College and other buildings in 
the High Street (I ig 1) 

Oxford owes to Boyle its first regular teacher 
of practical chemistrj—Peter Sthael, of Strass- 
burg, “a Lutheran, a great hater of women, and 
a very useful man ” who had been engaged by 
Boyle as one of his assistants He began his 
courses in 1659 Among his pupils was John 
Locke of Christ Church, "a man of turbulent 
spirit, clamorous and never contented The club 
[class] wrote and took notes from the mouth of 
their master, who sat at the upper end of a table 
but the said J Lock scorned to do it, so that 
while every man besides of the club were writing, 
he would be prating and troublesome ” That the 
fingers of the troublesome T Locke did actually 
itch to be at chemical experimenting is shown by 
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his subsequent action, for an account of which to pieces, but the whole place is filthy." Mr. 
we must refer to the book itself. Gunther is of opinion that at least one good thing 

Oxford is associated with the discovery of the emerged from the furnaces of the Asnmolean— 
art of salt-glazing stoneware, due to John Dwight namely, Dr. John Wall, a fellow of Merton, who 
(1661), of Christ Church. John Ludwell, fellow probably gained there the knowledge of operative 
of Wadham, about 1670 experimented on the chemistry which enabled him to study the manu- 
manufacture of glass, which he surmised was a facture of porcelain, and ultimately to found the 
kind of solution. famous china factory of Worcester. 

With the removal of the members of the Another Dr. Wall, known as Martin Wall 
“ philosophicall Clubbe " to London, the pursuit of (1747-1824), a fellow of New College, in 1781 
experimental inquiry languished and almost died became public reader of chemistry. He, accord- 
out. The chief glory of Oxford in the 
years immediately following the Re¬ 
storation was John Mayow, fellow ot 
All Souls, who left the University in 
1675 and settled at Bath as a 
physician. He died four jears later at 
the age of thirty-six. On his epoch- 
making work his “'I raitatus de Ro- 
spiratione,” in which he recognised the 
real nature of atmospheric air, and of 
the function of one of its constituents 
in supporting combustion and respira¬ 
tion—as also on his subsequent treat¬ 
ises in which he further elaborated his 
practical discovery of oxygen, there is 
no need to enlarge. Mr. Gunther styles 
him “ the greatest chemist whom 
Oxford has ever produced.” 

The first University chemical labora¬ 
tory was established by Elias Ashmole, 
whose original scheme for the founda¬ 
tion of a scientific institution com¬ 
prised an “elaboratory,” as well as a 
repository for his “raree show” of 
archaeological curios. The Officina 
Chymica was housed in the cellar of 
the building, which was erected in 
1(183, and placed under the charge of 
Dr. Plot. “ Certaine scholars ” of the 
Philosophical Society of Oxford there¬ 
upon “ went a course of chimistrie" 
and “had meetings in the large room 
over the elaboratory Every Friday in 
the aftemoone to talke of Chymicall 
matters,” “their discourses" being 
“registered down” by Dr. Plot. Plot 
resigned his office in 1689, and 
was succeeded by Mr Edward 
Hannes, of Christ Church. In 
1704 Hannes was followed by Dr 
John Freind, also of Christ Church, 
who is described as “ wcll-skill’d 
in Speculative and Practical Chymistry," and “the 
first who applied the Newtonian philosophy to 
chemistry." He was assisted by Richard Frewin, 
of the same college, and Camden professor of 
ancient history, who seems to have had charge of 
the Ashmolean Laboratory. The latter, accord¬ 
ing to Uffenbach, the traveller, who visited it m 
1710, “does not trouble much about it, and the 
operator, Mr. White (said to be a good-for- 
nothing man) still less.” “Not only are the finest 
instruments, tiles, and such like, almost all broken 
NO. 2679, VOL. IO7] 
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Fio. I.—Siu of Boylt'i Laboratory. From “Early Srirnc. Is Oxford. 


mg to our author, taught that chemistry “is an 
immediate revelation from Heaven to Adam, and 
had its, name from Cham, the progenitor of the 
Egyptians." “Chymistry " is not only "a piece of 
knowledge not mis-becoming a gentleman, but 
it promises to afford a firm and elegant basis for 
a compleat skill in Natural Philosophy—and cer¬ 
tainly will enable any divine in Europe to describe 
with confidence the operation by which Moses 
might have reduced the golden calf to powder— 
to the confusion of Voltaire and all his disciples.” 
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Ihe early memoirs of the Manchester Philo 
sophical Society contain several papers by Wall, 
brief notes of whose lectures are preserved in MS 
in the Radcliffe library and m private letters of the 
time, some of the latter are printed by Mr 
Gunther Wall is described as a ‘learned, ineeni 
ous, and pleasing gentleman, ’ who once had the 
honour of drinking tea with Dr Samuel Johnson 

A contemporary of Wall’s, James Higgtn 
botham, of Magdalen Hall, afterwards James 
Price, of Guildford, was the last of the Tnglish 
alchemists, and killed himself after the exposure, 
by a committee of the Royal Society, of his prctcn 
sions to transmute mercury into gold 

Tram the closing years of the eighteenth ccn 
tury to the time of the foundation of the Aid 
nchtan professorship, Oxford rcsderships in chem 
istry were held in succession by Dr rhomas Bed 
does (1788-9-?) best known as the founder of the 
Pneumatic Institution ” at Clifton, and thi dis 
coverer of Humphry Davy and Dr Robert 
Bourne, a fellow of Worcester and an eminent 
medical man of his time Indeed, practically 
all the readerships were held bv medical men, and 
their teaching was largely directed to the needs 
of medicine 

In 1803 Dr G Aldrich endowed a professor 
ship of chemistry The first occupant of the chair 
was John Kidd, who held it from 1803 to 1822 
He is the author of two papers in the Phil Trans 
one on ‘ Naphthaline, a peculiar suhstance 
produced during the decomposition of coal tar , 
the other on “The natural production of Salt 
petre in the walls of subterraneous buildings 
the saltpetre having been scraped from the 
hoary walls ” of the basement of the Ashmolean 
Museum in which Dr Kidd and his family resided 


Dr Kidd was succeeded by Dr Charles G B 
Daubeny, a professor of botany to chemists, and 
a professor of chemistry to botanists, who held 
the chair for thirty two years, when his “increas 
ing duties at the Botanic Garden compelled him to 
resign his Chemical Professorship ’ The cellar at 
the Ashmolean, although, as Daubeny said, 
notoriously unworthy of a great University, 
being dark, inconvenient, and confined," was after 
wards occupied by the late Prof Story-Maskelyne, 
who give instruction there in chemical analysis 
An incident connected with his tenancy of this 
basement is related by Mr Gunther in a foot 
note with which this notice of a most interesting 
account of Oxford s relations to chemistry must 
conclude — 

Some workmen were f mployed to make some 
ilteralions to 1 will when on< of them drove his 
pick through into a small room that had evidently not 
sun the light of day for generations They enlarged 
the ipeiture md on entering found some botths 
th it appeartd lo thim of extreme antiquity Very 
naturdlv they tasted the contents and speculated on 
the possible origin of the long forgotten hoard 
When eventually the discovery was reported to Maske- 
lvne then at the mineralogies! department at the 
British Museum he exclaimed They have broken 
into my cellar the stupid idiots If thev had onlv 
looked at the other side they would have seen mv 
new oak door ” But what probably rankled in his 
rmnd was the thought that his own gin had impaired 
their clear vision 

Mr Gunther’s surmise cannot, however be well 
founded as the gin was reached only after the 
wall had been broken through It was presumably 
the same wine cellar that Dr Daubeny had vainly 
petitioned Convocation to improve for him 


Pons Wmnecke s Comet and its Meteor Shower 

Bv W F Dennino 


A NEW comet was discovered by Jean I ouis 
Pons at Marseilles in June, 1819, and it 
was observed during five weeks From the ob 
servations obtained, Fnckc computed that the 
comet was revolving in an elliptical orbit with 
a period of 2052 diys, or 3618 years Nothing 
more was, however, seen of the object until nearly 
forty years afterwards, when Wmnecke re dis¬ 
covered it, and also re determined its period of 
revolution It has since been observed in 1869, 
187^, 1886, 1892, 1898, 1909, and 1915 During 
the last fifty years the planet Jupiter has some 
what disturbed the orbit of the comet, for the 
two objects made several near approaches Two 
periods of the comet are nearly equivalent to one 
period of Jupiter, hence at alternate visits of the 
former to aphelion, as in about 1872, 1883, 1893, 
and 1907, the perturbations were considerable 
These had the effect of lengthening the comet’s 
period and bringing that section of its course 
which is nearest to the sun almost into conjunc¬ 
tion with the earth's path at the end of June 
On June 28, 1916, a meteoric shbwer of stnk 
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ing snd abundant chiracter was observed by the 
present writer at Bristol It was first seen there 
at 10 23 p m and half an hour later it was also 
observed from Bournemouth ind Birmingham 
The sky was not very favourable, but at Bristol 
sixty nine metiors were observed in about two 
hours including twenty of the first magnitude 
and the radiant jjoint appeared to be diffused over 
the region of »j Urs® Majoris, 6 BoAtis and 
a little east This position corresponded 
approximately with the radiant point computed 
for Pons-Winnccke’s comet, and the date was 
also correct so that an intimate association (or 
identity) of the two phenomena was suggested 
(see Monthly Notices of the Royal Astronomical 
Society for 1916, vol lxxvi p 742) The 
meteoric shower named is likely to be repeated, 
and on a more brilliant and abundant scale, on 
about June 27 next, for the comet will be very 
much nearer to the earth than it was in June, 
1916 On that occasion the meteors were seep 
about ten months after the comet’s nucleus had 
passed through perihelion, so that the stream of 
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particles following in the comet's wake must 
have been something like 550 million miles 
long This need not, however, occasion great 
surprise, for observations have proved that in the 
case of the great Leonid stream of November 
the debris or meteoric particles are distributed 
completely around the orbit, which extends in its 
outer limits to beyond the path of the remote 
planet Uranus 

Formerly we had no special meteor shower to 
distinguish the midsummer period, but it is quite 
possible that in future years June may acquire a 
similar notoriety for meteors as that which has 
been long held bj August and November, and 
should the new shower fully justify expectation 
it will in a certain measure prove a recompense 
for the lack of grand displays of meteors which 
has characterised the past thirty five years There 
were great storms of meteors in November, 1866, 
1872 and 1885, but the 1 eonids of Tempel s 
comet (1866) and the Andromedids of Biela's 
comet have failed to furnish a really brilliant 
display of first-class importance during more than 
the third of a century, and it seems difficult to 
predict the dates of great revivals, although the 
years 1933 and 1934 are likely to bring a con 
siderable shower, if not a grand exhibition, of 
meteors at the middle of November 


Including the periodical comet of Pons-Win- 
necke, we now have six comets of which the 
orbits bear so striking and suggestive a simi¬ 
larity to those of nch meteoric streams that we 
may certainly conclude them to have the same 
derivative sources There arc also a number of 
other comets which furnish significant evidence 
that they are closely connected, if not identical, 
with active meteor showers For example, the 
comet of Mcchain Tuttle seems to present con 
formity with a radiant point observed from 
220°+ 76° from December 20 to 25 The comet 
Lexcll (1770) agrees with a radiant point in June 
at about 2800-24° Ihe comet of 1739 agrees 
with 1 radiant point at 1530 + 40° from October 14 
to 22, and the comet Denning (1881) presents 
similar features of orbit to a meteor shower ob 
served during the period July 25 to August 8 
from a radiant at 3030-10° 

There are many other instances in which 
cometary and meteoric accordances may be 
assumed with a fair degree of probability, yet 
when we consider the large number of orbits now 
definitely computed for comets and meteor streams 
we are bound to admit that chance coincidences 
must sometimes occur, and that it is difficult, 
except «« special cases, to select the genuine in¬ 
stances of agreement 


Obituary. 


Pros L C Miali , F R S 
HE death of Prof Miall, announced in our 
columns last week, removes from the 
world a man who stood in natural history eminent 
in a position of his own, in education as one of 
the most sane and enlightened reformers of his 
time, and in personality one of the truly great 
among men 

Louis Compton Miall was born in 1842, the son 
of a Congregational minister in Bradford After 
his early education at Silcoates he entered the 
teaching profession as an issistant master but 
was soon tempted to accept the curatorship of the 
newly founded Literary and Philosophical Society 
of Bradford, where he developed a keen interest 
in geology and palaeontology A little later he 
was appointed to the curatorship of the Museum 
of the Leeds Philosophical and I iterary Society, 
and in 1876 two years after the foundation of the 
Yorkshire College of Science, he was appointed 
as its first professor of biology, a position which 
he continued to hold in the University of Leeds 
until his retirement in 1907 With Sir Edward 
Thorpe, the late Sir Arthur Rucker, and Prof 
A H Green he was one of the four scientific 
oneers of university education in Yorkshire 
e held the Fullerian professorship of physiology 
in the Royal Institution 1904-5, was president of 
Section D (Zoology) of the British Association at 
the Toronto meeting m 1897, and president of the 
Education Section at Dublin in 1908 He was 
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elected a fellow of the Royal Society m 1892, and 
made an honorary D Sc of Leeds in 1904 
On his retirement from Leeds in 1907 Prof 
Miall took up his residence at Letchworth, within 
easy reach of Cambridge and of the British 
Museum, and he continued active in writing and 
teaching In 1918, soon after the death of his 
gifted wife, to whom he was married in 1870, he 
returned to his native county, residing at Ben 
R hydding Tor some time he maintained an active 

interest in his books, and he left practically com 
plcte a work on " Garden craft in the Past " Lat 
terly his health failed somewhat, but almost until 
his death he retained wonderful vigour of mind 
and intellectual interest In the middle of January 
he had a slight paralytic stroke followed by a 
second, which left him in a weak state From 
then his strength slowly ebbed, and he passed 
away peacefully, without suffering, in the house of 
his daughter, Mrs Harold Wager, at Leeds 
To those who did not know him it is scarcely 
possible to give an adequate idea of the kind and 
strength of the influence which Prof Miall exer¬ 
cised or of the veneration in which he was held 
wherever his labours lay In attempting to 
describe any section of his work there anses at 
once the memory of the man himself, his arrest¬ 
ing personality, the scale and strength of his 
principles of heart and mind, his austere simplicity 
and perfect sincerity, his deliberate judgment, the 
comprehensiveness and sanity of his mental atti- 
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tude, his perfect lucidity of thought and speech, 
the richness and rarity of his store of learning in 
so many fields, and the scrupulousness of his taste, 
which abhorred and swept before it all that par 
took of the pretentious or the base 

Prof Miall s intellectual interests were not con 
fined to science He had a real love of art and 
music, and was keenly interested in the works ol 
Greek and Latin authors and in the classics of 
English, I rench, and German liter iture His 
activities 111 biology, both as te ichcr and as inves¬ 
tigator, coincided with the greit output of bio 
logical work, which followed upon the publication 
of Darwin s ‘Origin of Sprues ’ His earlier 
scientific memoirs were mainly geological md 
paleontological Shortly iftcr he w is appointed 
curator of the Museum at Br idford hi was instru 
mental in bringing to light a newly discovered 
Labyrinthodont which had been found in i coal 
mine at Low Moor It was in connection with 
this discovery that he first made tlu itquaintanci 
of Prof Huxley and Sir Charles Lyell, and the 
incident seems to have been a turning point in 
hts career Between the scars i8bg and 1881 he 
published numerous papers on geology ind 
palaeontology He also wrote a m inual for 
students on The Skull of the Crocodile,” and 
in conjunction with I Greenwood an important 
memoir on The Anatomy of the Indian 
Elephant ” 

From 1881 onwards Prof Miall’s biological in 
vestigations were mainly confined to the structure 
and development of insects and his hooks on 
“The Cockroach,” "The Harlequin I lv, ’ and 
“The Natural History of Aquatic Insects are 
among the most important memoirs on insect 
structure and development published during the 
latter half of the nineteenth century These books, 
which are written with great lucidity and charm 
have been an inspiration to many naturalists, and 
are enduring examples of how to ‘‘study the 
works of Nature with open eyes " 

In his love of Nature Prof Miall had very much 
the temperament of Gilbert White, and in col 
laboration with his friend Dr W Wardc Fowler 
he brought out a scholarly edition of “The 
Natural History and Antiquities of Selbornc ” 
enriched with an abundance of notes explaining 
and amplifying Gilbert White s observations 
The historical side of biology always had great 
attractions for him He paid attention to it in 
his teaching, and two books from his pen “A 
History of Biology” and a remarkably interest 
ing account of “The Early Naturalists and their 
Work,” testify to the wide range of his reading 
and the great knowledge which he possessed 

Prof Miall’s zeal as an educational reformer is 
well known In his book on ' Thirty Years of 
Teaching” his ideals and aspirations are clearly 
set forth, and in his “ Object I essons from 
Nature," “Round the Year" and “House, 
Garden, and Field " he has given a most delight 
ful insight into the methods which should be 
employed in the rational study of natural history 
as opposed to mere collecting 'and the compda 
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tion of lists of species He was far from dis 
paraging the study of systematic zoology or 
botany, but he did most strenuously deprecate 
aimless work ‘which springs from no real cun 
osity about Naturt and ittempts to answer no 
scientific questions ’ He loved Nature with all 
his heart and ever served her faithfully 

A b , H W 


Bv the death of l’rof 1 ouis Compton Miall, 
timntus professor of biology in the University of 
1 teds, there pissts awty lhe list but one of the 
small body of ttaehers—less th in a dozen in 
number—who, as members of the professoriate of 
the Yorkshire College may be said to h ivc laid 
the foundations of tht University md, in a 
measure, to have fashioned its aims and destiny 
Fhe Yorkshire College, the progenitor of the 
University, was established in I teds in 1874 
Miall, who it th it time w is secret iry and cura¬ 
tor of the Museum of the Philosophical and Liter 
ary Society of I eeds, had acquired more than a 
local reput ition is a geologist mil botanist, and 
was then embarking upon the biological inquiries 
upon which his position as a man of science 
mainly rests He was known throughout the 
West Riding as an excellent teieher and an admir 
iblc lecturer who could always command the 
interest and svmpathetie attention of his audience 
It wts inevitable that the college should seek to 
secure his co operation as a member of its staff 
He joined it first as lecturer, ind afterwards as 
professor of biology in its second session, and his 
appointment marks a turning point in its history 
In its earliest days its governing body had no 
rlearly defined policy concerning its scope and 
functions It had been established partly in 
response to a demand for greater facilities in tech¬ 
nical education, and partly from a desire to see 
m Yorkshire an institution similar in character to 
that of Owens College in Manchester One sec¬ 
tion would make it a technical or trade school 
pure and simple, whilst another section, of more 
liberal views and with more sympathy towards 
the literae humaniore\, hoped it might develop 
upon broader lines The accession of Miall deter¬ 
mined the issue, biology had no immediate or 
obvious place in the curriculum of such a trade 
school as was then contemplated Professors of 
art subjects were thereafter added as quickly as 
the finances of the struggling institution per¬ 
mitted, and the college was thus fairly placed 
upon lines that directly led first to its inclusion in 
the federated Victoria University, and cventu illy 
to its independent establishment as the l. mversity 
of I eeds 

The turn in the fortunes of the Yorkshire 
College was without doubt largely determined by 
the personality and character of Miall and by the 
respect in which he was held bv all who knew him 
and had the interests of the institution at 
heart, whatever might be their conception of ita 
functions By no section of the body corporate 
was he more warmly welcomed than by the staff 
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They had already learned to appreciate his powers 
and capacity and to admire his manifold attain¬ 
ments He was a cultured, well-read man with 
many interests, literary and scientific a somewhat 
fastidious critic with a high standard of excel¬ 
lence, but with sympathy and of sound judgment 
As a colleague he was all that a colleague should 
be—unselfish painstaking h ird u orking, and 
loyal, alwiys ready to put his knowledge and his 
experience it the service of his fellows In the 
college councils he was never irgumcntative or 
captious—a man of few words disposed more to 
listen th in to speak When he did intervene in 
a discussion what he said was weighty and strictly 
to the point, and seldom failed to convince the 
majority of his colleagues His sense of fairness, 
his impartiality, and his freedom from prejudice 
made him strive to sec the other man s point of 
view and to give it its due weight This was so 
obvious that it gave his judgments much of their 
power and influence One felt that when Miall 
reached a conviction, and gave utterance to it in 
his characteristic slow and deliberate tones, he was 
probably right 

The development of the Yorkshire College as 
compared with that of Owens College in its early 
days, was comparatively rapid I he times were 
of course different ind public appreciation of the 
benefits of such institutions wis far greater in 
1874 than in the cirly fifties Moreover, the 
Leeds institution had never to struggle against 
the prejudices religious and social which at the 
outset dogged the progress of John Owens s 
foundation But this rapid development was not 
unattended with its crises There were times of 
difficulty and of anxiety which the teaching staff 
was called upon to share It was on such occa 
sions that Mull’s strong common sense, sound 
judgment knowledge of affairs and business 
aptitudes were of special service, is for example, 
in the movement to house the college in more 
appropriate and more dignified quarters than it 
at first possessed in the discussions concerning 
the plan and arrangements of the projected new 
buildings and fin illv during the course of the 
delicate negotiations which preceded the federa 
tion of the college with the Victoria University 

As one who took his fair share in the various 
stages of the development of the college during 
the first eleven years of its existence and recalls 
its early struggles, and their outcome, with no 
small measure of satisfaction, it affords me a 
special gratification to bear testimony to the loyal 
and devoted service of one of the truest friends 
the University of Leeds ever possessed 

T E Thorps 

The Editor invites me to write a few words 
about the late Prof L C Miall a man whom I 
seldom met but when I did always with interest 
and pleasure ifore than twerttv yean ago, 

when we were editing White s Selborne ” to¬ 
gether, I wished to know more of him, and 
invited hurl to Oxford for a Sunday It was like 
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him to have brought no evening dress, but we had 
a fruitful time, and I found in the man a rare 
simplicity of mind and manners, and a great 
interest in his own experience, which he perhaps 
imparted more freely to a clissical man than to 
one of his own circle I heard the early history 
of the chance given him through Prof Rolleston 
how he asked a question after a lecture and was 
invited to talk it over next day before Rolleston 
left for Oxford, the result being that Rolleston 
st lyed all day to talk to him and thereafter never 
forgot him I heard the story of the little society 
of scientific men formed to read Homer and later 
on he wrote me several letters about the best way 
to teach a boy Latin a job which in his 
emeritus days he greatly enjoyed doing it of 
course in his own peculiar and independent way 
Miall s enthusiasm in his own work was 
unbounded, ind to communicate it to others the 
great delight of his life He furly astonished 
me, after a visit here at Kingham by sending me 
as a gift the hve splendid volumes on insects of 
Reaumur, and later on his own book on the early 
n ituralists, one as great 1 tre isure as the other 
for his own beautiful Fnglish was as clear and 
enjoyable as Reaumur s 1 rinch He did, in fact 
fit me out with a simple apparatus following the 
course of his own studies so intensely did he 
wish his friend only hve years younger than him 
self to share his enthusi ism He once gave me a 
whole morning s microscopic teaching in his labo 
ratory at Leeds but though he fitted me out to 
continue his course 1 had no time to do so That 
at my age he should have thought it possible 
shows the simplicity of his mind Miall was one 
of those men who love teaching for its own sake 
and the charm of his personality was such that I 
spent the time gladly and gratefully But it was 
difficult I found to get him to bring his mind to 
bear on something quite new and out of his own 
experience At Kingham I once took him to 
see the work of some mice in a flooded meadow 
which was new to me, but he had something else 
which he was expounding to me at the moment 
and was not to be enticed I sh ill always cherish 
his memory as one of the straightest and simplest 
Englishmen I ever knew 

W Warde Fowifr 


Prof R B Clifton F R S 
Prof Robfrt Bitlamy Clifton was born on 
March 13, 1836, and so had nearly completed his 
eighty fifth year when he died on February 21 
The only son of a Lincolnshire gentleman he 
received his education at University College, 
London, and at St John’s College Cambridge, 
coming out sixth wrangler in the Tripos of 1859 
and second Smith’s prizeman, the senior wrangler 
and first Smith’s prizeman being Canon Wilson 
His Cambridge record is typical of his subsequent 
career, he was a man of great learning, but also 
of great deliberation Obtaining a fellowship at 
St John’s, he went to Owens College, Man- 
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Chester, in i860 as professor of natural philo 
sophy and was appointed professor of expert 
mental philosophy in the University of Oxford in 
1865, which appointment he held until 1915 

The position of physics m 1865 was very dif 
ferent from what it is at the present time, there 
was then no such thing- as a physical laboratory 
actually built for the purpose Clifton s first work 
was the building of the Clarendon laboratory, 
which was completed in 1872 The architect, no 
doubt, was responsible for most of the exterior, 
but the interior fattings down to the minutest 
details were practically carried out from Clifton s 
own working drawings The necessary funds 
tame from the trustees ot Edward, second 1 arl 
of Clarendon, an alternative competitor for these 
funds being a riding school 

The laboratory having been built, it had to be 
equipped with apparatus, which was a labour of 
love to Clifton, who was a born instrument maker 
Much of the apparatus is of his own designing 
with the result sometimes that when an instru 
ment had been brought to perfection it had 
become too sacred to be intrusted to the common 
herd 

Clifton was an excellent and inspiring lecturer, 
and spent an enormous amount of time in design 
ing and fitting up apparatus for lecture purposes, 
so that his lectures were often more of the nature 
of laboratory demonstrations, time, however, was 
no consideration, no student could hope to get 
through even one subject during his academical 
lift He devoted himself to his pupils, both in 
Oxford and afterwards in obtaining posts for 
them Bcsidts lecturing he took a large share 
in the laboratory instruction This consisted 
almost entirely of repetitions of known expert 
ments carried out with as much accuracy as 
possible Research in the modern sense was not 
welcomed with open arms, the apparatus was too 
jealously guarded, but every student received a 
sound grounding in accurate experimental work 
which no doubt bore good fruit later in miny 
cases 

Clifton served on the council of the Roval 
Society for several years was president of the 
Physical Society from 1882-84, was on the Royal 
Commission on Accidents in Mines from 1879-86 
and at the same time had in estate in I lwoln 
shire to look after All this combined with his 
teaching, kept him constantly engaged, as he 
worked very thoroughly and deliberately at any 
thing he took up so that he had very little time 
left for original work, his published papers, in 
fact are very few 

Clifton’s method of private work was peculiar 
he was popularly supposed to begin about mid 
night, and to go to bed with the “hooter,” the 
Great Western Railway whistle which is sounded 
at Oxford at 5 30 a m , as he never took any 
exercise, it was a mystery how he managed to 
maintain his general fitness 

Clifton married in 1862 Miss Catharine Elizabeth 
Butler, and during her lifetime kept a most hos¬ 
pitable house Every Sunday he had some of his 
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students to lunch, having previously furnished 
them with a sketch of the route to his house 
lie was a most lovable man, who had the affection 
of ill his pupils, and was a welcome addition to 
any company 

Proi W Odum I U S 

On February 17 the death occurred at 
Oxford of the former Waynflelc professor of chem 
istrj, in his ninety second year 1 or many years 
the mme ot Prof Odling has been almost un¬ 
known to students of chemistry, except to those 
who have become acquainted with something of the 
history of their subject during the last «entury 
But it deserves to be held in respectful nmem- 
brincc both by students of chemistry and by the 
large body of professional chemists now practis¬ 
ing in this country, though probably only a con¬ 
temporary could appreciate at their full value 
Odling s services to science on one hand, and 
on the other the position of influence in relation 
to ipplications of chemistry which he held fifty 
years ago 

William Odling was horn in Southwark in 
1829 the son of a surgeon After leaving school 
he studied medicine at Guy s Hospital Medical 
School, and graduated M B Lond with honours 
in physiology md comparative anatomy in 1851 
Before this time in 1848, he had shown his bent 
in the direction of chemistry by becoming a 
fellow of the Chemiral Society, then in the early 
days of its existence He never practised medi¬ 
cine, but proceeded to Paris in 1851, where he 
placed himself under the famous Alsatian chemist 
Gerhardt, end so received some impress from his 
teacher which doubtless influenced his attitude 
later as in exponent of chemic «1 theory In 1846 
he became one of the hon secretaries of the 
Chemical Society, being associated during the 
first nine years with the late Prof Redwood, 
and during the last four with the late Mr 
A G Vernon Harcourt In the years i860 to 
1872 Odling gave great issistance to the English 
chemists of his time by his masterly discourses at 
the Chemical Society on subjects such as the 
fixation of atomic weights, valency, and olassifica 
tion, then matters of frequently hot debate 

1 rom 1868 to 1872 Odling held the Fullerian 
professorship at the Royal Institution, previously 
held by 1 araday and in 1872 he moved to Oxford, 
lining been appointed Waynflete professor of 
chemistry in succession to Sir Benjamin Brodtc 
his appointment he retained for forty years until 
he retired in 1912 Oxford at the time of his 
ippointment was still too much under the con¬ 
servative influences which had for so long 
retarded the progress of science in the Univer¬ 
sity, and, like the other scientific departments, 
chemistry had to struggle during many years 

In 1877 the Institute of Chemistry had its 
origin in a voluntary association of chemists united 
in the desire for the organisation of the pro¬ 
fession and for improvement in the education and 
qualifications of those who intended to practise 
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as consultants Sir Edward Frankland was the 
hrst president and he was followed by Sir 
Frederick Abel but it was during OdUng s occu¬ 
pancy of the chair, and largely owing to his 
influence, that the charter was granted in 1885 
Although it is vain to look in the Royal Society 
Catalogue of Scientific 1’ipers for outstinding 
discoveries the result of experimental work under 
Odlmg s name it should not be forgotten that 
he contributed several very import mt articles on 
theoretical subjects to W atts s Du tioniry md 
among them one on atomic weights m which he 
came very ntar the discovery of the periodic law 
now alw lys associ ited with the n ime of 
Mendel^eff 

In 1872 Odlin„ married the only daughter of 
Alfred Smee F R S inventor of Smee s 
battery and formerly surgeon to the Bank of 
I ngland md by her he left three sons Mrs 
Odling died about four years ago and this loss 
seems to have iffected her husband seriously 
however when \1s1tcd in January only a few 
weeks before his death his mental activity seemed 
undiminished ind he was ready to talk of old 
times WAT 

Thb death of Mr C Grover of Rousdon 
Devonshire on February 16 removes from the 
list of variable star observers a notable figure 
There are now thirty five years' observations made 
with the same instrument (a 64 in refractor 
by Merz and Cooke with low power eye piece 
of 2 5 by Steinheil) by the same observer on the 
same plan and with remarkable regularity and 


continuity The first half of these observations 
were collected and discussed in vol lv of the 
R A S Memoirs, but an equal contribution can 
now be added with a natural termination This 
work was planned by the late Sir Cuthbert Peek, 
who took a personal share in its inception Since 
Sir Cuthbert s death in 1900 it has been continued 
by his son, Sir Wilfred Peek Mr Grover would 
have been sevent) nine on March 7 and continued 
at his regular work until the very day preceding 
his death There can seldom have been a more 
single minded piece of astronomical work 

The death of Mr John Ciarke Hawkshaw 
on February is is recorded in Engineering for 
I ebruary 18 Mr Hawksh iw who was eighty 
years of age at the time of his death was the 
son of the late Sir John Hawkshaw whose name 
is associated with so many important engineering 
works Mr Hawkshaw was associated with the 
construction of the Albert Dock Hull the Severn 
Tunnel etc and assisted his father m investiga 
tions with the Channel Funnel and many other 
schemes He was elected a member of the In 
stitution of Civil Engineers in 1867 became 
member of council in i88q and held the office of 
president in 1902-3 


It is announced in Science for February 4 that 
Mary Watson Whitnfy emeritus professor of 
astronomy and from 1889 to 1910 director of the 
observatory of Vassar Colltge New York State, 
died on January 20 aged seventy three years 


Notes. 


Thf following fifteen candidates have been selected 
by the council of the Roval Society to be recom 
mended for election into the society —Dr W E 
Agar Dr T W Aston Prof W L Bragg Dr 
W T Caiman Dr A II Church Prof G Dreyer 
Prof W II Tceles Dr J C G I edingham Mr 
C S Middlemiss Prof K J P Orton Dr J H 
Parsons Prof I C Philip Dr \ A Robb Sir 
F Tennyson D Evn ourt and Mr G Udn> "\ute 

Thf Roval Society administers two funds the Gore 
Tund and the Tr vtlyin Fund which have been be 
queathed to the sotietv for the prom tion of scientific 
research There n a balance in hand of about 200I 
and the prcsid nt and council would be glad to con 
safer applications for the whole or part of this b dance 
Apphcat ons should l e sent to the Secretaries of the 
Roval Society Burlington House London W 1 
before April 15 stating the sum asked for and the 
way in which it is proposed to spend it and enclosing 
inv references or other documents the applicant may 
think fit 

The combined meeting of organising committees 
of the Sections of the British Association held at 
Burlington House on Friday last February 25 was 
so helpful in many respects that it might very well 
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become an annual event The meeting was called to 
consider various suggestions as to the number and 
grouping of Sections presidential addresses and 
other subjects discussed in the recent correspondence 
in Nature and elsewh re and also to facilitate the 
arrangement of joint programmes between two or 
more Sections for the annual assembly at Edinburgh 
in September next At the general session it was 
agreed that the number of Sections should not be 
reduced but that v luntary gre uping for the considera 
tion of subjects of common inteiest was desirable 
The council (through the general officers) was em 
powered to fix hours of addresses and discussions 
and the view was approved that the oral delivery 
of presidential addresses should be cptional as well 
as that the addresses themselves might be used to 
open discussions It was also decided that the council 
should invite the recorders of Sections or their 
nominees to be present at meetings of council when 
presidents of Sections are elected Organising com 
mittees will thus through their representatives be 
able to put forward their views as to new sectional 
presidents Several important joint discussions were 
arranged for the forthcoming meeting among them 
being one between the Sections of Physics and Chemis 
try on Langmuir s theory of the atom, and another 
between the Sections of Economics Education and 
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Psychology on vocational education and psycho 
logical tests We hope shortly 10 be able to give 
further particulars of these and other joint discus 
sions which promise to make the Fdinburgh meeting 
both distinctive and of great interest to a large Intel 
lectual public 

Sir Wiluam J Popf has bien elected Membre 
d Honneur of the French Chemical Society 

I jib Prince of Walfs has become president of 
the Royal Commission for the Exhibition of 1851 in 
succession to Prince Arthur of Connaught 

Annoi ncement is made that summer time is to 
begin this year during the night of April 2 3 and end 
on Oitotxr 2-3 Last tear summer time b gan on 
March 28 

The countll of th Chemical Souetv his awarded 
the Longstaff medal to Pi of J F Thorpe The 
presentation will be mad at the annuil general 
meeting on March 17 

By a detree dated Dicembcr 17 1920 the 

centesimil system of angular measurement has been 
idoptcd m Sweden for land surveying the hundredth 
put of a right angle being in heated by 1® 

I he Mackenzie Davidson memorial lecture of the 
Electro Iherapcutics Section of the Koyal Society of 
Medicine will be given at 8 30 p m on Friday 
March 18 at the rooms of the society 1 Wimpole 
Street W 1 by Prof W D Halliburton who will 
take as his subject Physic logical Advance The Im 
portance tf the Infinitelv little 
The sixth ( uthu lectuic in connection with the 
Physical Society of I ondon will be delivered at 
>, o clock 1 n IT id ly Much 11 it the Impend Col 
lege of Science and lechnologx by Prof \ \ Michel 
son, of Chicago The subject will be Some Recent 
Applications of Interference Methods lo this 
meeting visitors are invited 

\ discussion on problems of seismology will be 
held in the rooms of the Rovil Astronomical Society 
to morrow March 4 at 5 p m The chair will be 
taken by Prof II H Turner Prof Horace Lamb 
will open the discussion which will be continued by 
Dr G W Walker Mr R D Oldham and Mr J J 
Shaw 

We regret to learn that Prof William A Bone 
professor of chemical technology at the Imperial Col 
lege of Science and Technology South Kensington 
whose work on fuel is so well known underwent a 
serious operation on Thursday last and is at present 
passing through a critical period of recovery He is, 
therefore compelled to suspend all his scientific and 
pubhc engagements for some time 
The British Research Association for Liquid Fuels 
for Oil Engines Industry has been approved by the 
Department of Scientific and Industrial Research as 
complying with the conditions laid down in the 
Government scheme for the encouragement of Indus 
trial research The secretary of the committee en 
gaged in the establishment of this association is Mr 
Percy Still, 19 Cadogan Gardens, S W 1 
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\t the last meeting of the Geological Society Mr 
C Cams Wilson exhibited a specimen of stalagmite 
from a cave in the Cheddar district containing the 
preserved impressions of moths wings Each layer 
of the stalagmite shows a number of these fossils 
and Mr Carus Wilson thinks they may have been 
rejected by bats while feeding The stalagmite had 
formed on a ledge at one side of the Live about 60 ft 
from its mouth M iny other limestone caverns 
might yield similar fossils if starched 

Science for February 4 announces that the John 
Fritz gold medal for notable scitntilk and industrial 
achievement has been awarded to Sir Robert Hadfield 
inventor of manganese steel and leader of the British 
sled industry The award of the medal has been 
authorised unanimously by the sixteen members of 
the committee representing the nitinnal organisations 
f civil mechanical mining met illurgu il and dec 
trii ll engineers The medal was estibhshed in 1902 
in honour of John Tritz ironmaster of Bethlehem 
Pennsylvania 

V Swfdish expedition under the leadership of Dr 
Otto Nordcnskjold is at present engiged in explor 1 
tion in the central and southirn Cordillins of South 
\mcrica I he G ographtcal Jo urn il for February 
states that Dr Nordcnskjold accompanied by Mr \ 
Backman Count S de R iscn and others began 
w >rk last autumn in tlie S trra region south of Orova 
nd exploied the little known Percne River and 
1 ’ingoa Valley In Dtccinber the expedition went 
south lo Chile Its destination was the Penas Gulf 
and the region round San Rafael Lake It is hoped 
ilso to ascend one of the glaciers to th inner moun 
tain region Iht expedition which his received 
\ luable distance from the Governments of Peru and 
( hile txpeets to return to Furope at the end of the 
southern summer 

Ins rimes for February 2-, contains an interesting 
letter from the seen tary of the China Inland Mission 
with regard to the great etrthquoke that visited the 
north west provinces of China on December 16 last 
The meizoseismal area covers a arge portion of the 
provinces of Kansu and Shensi and is not less than 
200 miles long from north west to south-east and 
about 150 miles wide The centre of the area lies 
ibout 30 miles south-east of Pmgliang Even near 
Siehow, which is about 250 miles from the epicentre, 
the shock was strong enough to throw down houses 
and to bury the inmates 111 the rums The earth 
quake seems to have been a remarkable one even 
among shocks of the first order of magnitude 
especially as regards the great size of the area of 
destruction and the changes wrought in the superficial 
layer of the crust 

The next summer meeting of the Institution of 
Electrical Engineers will be held in Scotland on 
June 7-10 The first two days will be spent in Glasgow, 
when visits will be paid to the new power station at 
Datmarnock and to works and other places of interest 
rhere will also be papers on that power station and 
on the hvdro-eiectnc power resources of Scotland On 
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June q thi party will proceed bv special train to Fort 
William 01 Bunavie (Invtrms>, (anal) and on tVie 
following dav a steamer will take the visitors down 
Loch Linnhe to Kinlochlevcn where the hydro-eltctne 
installation of the British Aluminium Co will be 
visited In the afternoon the steamer will continue 
its journey southwards and land the partv at Oban 
yvherc the yisit will end oil Friday evening June 10 
lhe journey to Fort William and thente to Oban will 
give an oppoitumty of seeing the most magnificent 
scenery of the Wtsttin Highltnds 

\ joint discussion on The Fallure of Metals 
under Intiinil 01 Prolonged Striss to be held on 
April 6 is being oigtmsed by the Iaraday Society 
the Institution of Mechanical Fngineers the Institute 
tf Metals ml the Iron and Steel Institute Other 
institutions of engineers and shipbuilders are also 
participating in the discussion yyhich will ouupy an 
ifternoon and an evening session The proceedings 
will be opened by Dr W Rosinhain ind the pre 
liininarv programme ccntains a list of sixteen papers 
on spe lfii aspects of the subject in which the 
chemical influenits at work the effects of stress at 
high temperature corrosion the mechanism of failuic 
from intern il stress as well is particular points in 
relation to the failure of steel brass, and lead will be 
discussed An exhibition of specimens will be held in 
connection with the meeting Furthu information 
can be obtained from Mr F is Spiers secretary to 
the joint committee io Essex Street, Strand W C 2 

Ihb Electro Therapeutic Section of the Roval Society 
of Medicine and the British Assouition of Radiology 
and Physiotherapy havi otgamsed a congress to be 
held in I ondon on April 14 16 Sir Humphry 1 
Rolleston will be president of the meeting and Dr 1 
( Harrison Orton secretary general The honoriry 
s cretaries for general correspondence arc Dr S 
Melville and Dr Justina Wilson and the section»l 
secretaries Dr N S Tinzi for radiology Dr G 
Murray I cvicU. for electrology and Dr C V MacKav 
for physiothei ipy A provisional programme of the 
meeting has been at ranged yvhich includes discussions 
and visits to the electrical departments of selected 
London hospitals Abxtr lets of papers should reach 
the scci etaries at the Royal Society of Medicine before 
March -’4, communications miy be written either in 
Fnglish or in French 

The Teyler Society of Haarlem announces that a 
gold medal of the value of 400 florins will be offered 
in 1924 for a treatise dealing with the following 
investigations — Referring to the studies of V 
Gr6goire, which show that the nuclei of both animal 
and vegetable cells are built up of karyomcres the 
society invites investigation into the nature of these 
organs especially during the period of rest of the 
nuclei and of their bearing on questions of heredity 
Papers may be submitted in English Dutch, French, 
or German (in Latin characters) and must be type¬ 
written or written bv someone other than the author, 
they become the property of the society and the right 
to publish them in its Proceedings is reserved The 
works should be sent under a pseudonym, and the 
author's name and address enclosed in a sealed 
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envelope bearing the same pseudonym Pipers must 
reach the society on or before April 1 1923 and 

should be addressed aan het Fundatiehuis van 
wijlen den Heer P Teyler van dw Hulst, te Haarlem 

A\ inquiry into the present-day problems connected 
with the spread and prevention of filarial diseases in 
the tropics more especially as they affect Demtrara 
and the West Indies has been undertaken at the 
1 quest of th Colom il Office by the London Sihool 
f Tropical Medicine Dr J Arderson and his 
laboratory staff sailed from England on February 24 
Prof R T 1 11 per the leader of the expedition and 
the other members Dr Vevcrs Dr C U Lee and 
Dr Khalil will proceed by different routps during 
Mauh lhe whole party will meet in Demt 
rara early in April lhe expedition will be awav 
for upwards of seyen months I he sending of this 
expedition it the present moment is particularly 
opportune in view of the proposed Intercolonial 
Medical Confcrcn c which is to be hi Id shortly at 
Geirgetown British Guiana to consider the samtarv 
problems of the AVest Indies The expedition has 
been made possible through the generous public sup 
port accord d to the appeal recently made bv Lord 
Milner on behalf of the London School of Tropical 
Medicine 

In a communication from the Dei imal Associ ition 
on the progress of the metric system of yytights and 
mi isurcs it is stated that since th \y ar the system 
has made not iblo headway in rranv foreign countries 
yyhich have not jet offiuallv mide it compulsory for 
use m trade In China the system is alreadj in 
♦ xdusive use on the railways and it is expiitcd that 
the Government will adopt the metri 1 nits when 
standirdising their weights and miasurc Lcgisla 
five proposals having for their object thi exclusive 
use of the system for trade purposes ue at present 
under consideration in the Lmted St tc J ipan ind 
Sum Out own Ordnance Survey Ofli has an 
nounccd that on all small scale m j s an iltern alive 
scale of kilometres and tenths will b printed in 
iddition to the sc ilc of inches and on ill bmall scali 
layer maps the metric heights will b idded in whole 
numbers of metres lhe Decimal Association urges 
the Go\i rnment to abandon its attitude of passive 
p rmission of the metric system and to embark on a 
campaign of active encourigcment and adds that it 
appears inevitablt that the mctrii units will ulti 
matclv become the world standards of weight and 
measure and that the longer we delay its exclusive 
adoption the more difficult and costly will be the 
transition 

Sik Herbfrt Jackson the retiring president of the 
Institute of Chemtstry in the course of his address 
at the annual general meeting on March 1 remarked 
that Government Departments and official authorities 
generally have shown more inclination in reient times 
than in the past to accord higher recognition to the 
services of men of science Die institute is taking 
part in many matters affecting the public life of the 
country where chemistry is concerned and the 
annual report shows that chartered professional bodies 
of this character are able to render the State valuable 
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service The greater consideration given to science 
by the Government is an encouragement to the 
coming generation of chemists to follow a career of 
essential and vital importance to the needs of the 
country Sir Herbert Jackson added that it would 
probably be regarded as desirable at the present 
moment for the council of the institute without 
taking part in politics, to give expression to its views 
on the grave importance of maint lining in this country 
industries on which not only the future development 
of our chemical industry and m tny allied industries 
depends, but ilso the outlook of 1 \ery larg< number 
of students of chemistry who are now in course 
of training The institute is entrusted by its charter 
with securing the supply of well trained chemists but 
unless 1 great chemical industry is maintained th<r< 
will be a very poor prospect for them Mr V 
Chiston Chapman succeeds Sir Herbert Jackson as 
president of the institute 

The dry weather experienced renntlv is occasion 
ing a suspicion in some quarters that the wet years 
we have had mav be followed hy i period of drought 
1 his is n aurally of importance in I ondon and largely 
populated centres It is custom cry now to comp ire 
rainfall n suits with the new normals for the thirty 
five years 1881 to 1915 Taking Greenwich observations 
for means of comparison the annual results foi the 
1 ist ten years show in excess of rain in sc\cn years on 
the thirty five y< irs’ average (2? 50 in ) ind i deficiency 
in three years Other stitions in the Thames Valiev 
generally support these results The totil rainfill at 
Greenwich for the ten years was 2154 -><; in looking 
ct the Greenwich results for the last hundred years 
the heaviest rainfall in ten veirs seems to have 
eccurred in 187* to 1881 when there were seven years 
with an excess and three years with a deficiency on 
the hundred yeirs normal (2441 in ) The total rain 
f ill for the ten yc ers w \s 26842 in This was followed 
by a drv period continuing approximately for twenty 
vtars, from i88y to iqo2 during \yhich there were 
seventeen years with a deficiency, and only three 
vears with an excess of rainfall This single instance 
iffords probably little proof for future guidance The 
ldmirablc Monthly Reports published bv the Ihames 
Conservancy and tht Monthly Mips of the Ihames 
Valley rainfall published by the Meteorological Office 
would afford better and more valuable data for 
inquiry, especially in connection with the water supply 
for London 

In a discussion on The Use of I ight is an \id 
to Publicity ” be fore the Illuminating Engineering 
Society on February 24 attention was directed 
to the indiscriminate use of bright lights in shop- 
windows and for illuminated signs and the need 
for some form of co ordination of such display s was 
emphtsised It was also remarked that the lighting 
of exhibitions, even those devoted to technical or 
scientific processes, is usually executed in a very crude 
manner without any scientific and organised plan 
Hie use of light for directing attention to objects and 
revealing them to observers involves interesting 
optical problems some of which were illustrated by 
1 variety of luminous signs exhibited it the meeting 
There was general agreement that the' best effect is 
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secured by adopting methods similar to those used in 
lighting the stage of a theatre, 1 e by concealing the 
actual light-sources from view Capt E Stroud 
showed photographs of a number of shop windows 
thus illuminated, and Mr E L Leachman who read 
a paper on illuminated signs exhibited some striking 
pictoual transparency effects \ feature of these was 
the use of a new method of depositing colours on 
specially prepared linen by the aid of which good 
transparency of the colourid surf ices high luminosity, 
«nd vivid contrasts c f light and sh ide were obt lined 
It was remarked that the device of illuminating a 
translucent picture from behind opened up new possi 
bihties in art as painted pictures lighted in the usual 
wav from the front ippear flat in comparison Other 
forms of signs made use of ingenious colour effects 
On cf the most interesting deyi es w is the sign 
shown by Mr fc, I Ruthven Muirav in which light is 
distributed throughout the interioi if e sliee t of plate 
gliss by total inteinil reflection so that white letters 
stemilled on ihe bick ippear strikingly illuminated, 
the source of light, a tubular 1 imp being completely 
conceal el from view 

The publication of the first number of the 
4 nttquanet Journal makes a new departure in the 
history of the Soeiety of \ntiquarus in attempt to 
bring before a yyider public the results of its mves 
tigations which hayc hitherto lain buried for manv 
readers in the long scries of its Proceedings and 

Archaiolugia ’ The character of this the first 
example of the new publication ensures its success 
Perhaps the most impoitint piper is the interim 
report by Lt Col \V Hawley on his exciv itions at 
Stonehenge conducted duting the work undertaken 
for the preservation of the monument bv H M 
Oftui of Works Tull details of the results of the 
digging required for the re erection of some of the 
monoliths ue given but in the absence of a scientific 
commentirv these may be regaided only is material 
foi examm ition by experts Thp most inti re sting 
new points are the exeavation if the pits marked on 
Aubrcv s map of ifxh ind the std ment bv Dr H II 
ihomas Petrographer to II M Geological Survey, 
who h is arrived it the important conclusion that with 
regard to the majority of the blue stones their 
ultimate source lav in the Prescelly Mountains and 
in the boulder st 1 \vn ait a to the immediate south 
e»»t All possible proximite sources however must, 
of course, be investigated but he felt that the idea 
of Pembrokeshire boulders being carefully selected 
from practically all other rocks and str nded on the 
high ground of Salisbury Plain by glacial action 
was contrary to all sound geological reasoning, and 
that such m assemblage of stones of which so m mv 
were of the same type pointed to human selection 
and conveyance from a distance ” 

Ihf Journal of the Royal Society of Arts for 
January 28 contains a paper by Dr C S Myers on 
industn ll fatigue No satisfactory definition or test 
of industrial fatigue is known, though various sug¬ 
gested methods are discussed Dr Myers analyses 
the work curve and shows that it is compounded of 
at least five different factors—fatigue, practice, incite- 
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mrnt, settlement and sport—and in most factories 
probably of more Examples from some of the publics 
tions of the Industrial Fatigue Research Beard show 
the disadvantages of the ten hour as against the 
eight hour working day, and also the improvement 
resulting from suitably arranged rest-pauses Ihe 
author points out however that a certain amount of 
fatigue is not only inevitable but also benefit lal it 
is when the fatigue cannot be dissipated by rest that 
the condition is serious and the work suffers The 
difference between the work of a machine and that of 
a human being is emphasised it is unnatural for the 
latter to maintain a uniform output hour by hour It 
is also necessary for industry to recognise the 1m 
portance of individual differences among workers 
Dr Myers concludes by referring to the work of the 
Industrial Fatigue Research Board and of the 
National Institute of Industrial Psychology which 
latter continues and develops the more general work 
of the Board for special firms Although these bodies 
have been working but a short time their researches 
have clearly shown the very complex nature of Indus 
trial fatigue problems and the urgent necessity for 
scientific investigation by impartial workers 
Sixty one pages on the growth of the antenna in 
termites might be thought disproportionate but Mr 
C Fuller has made a rcallv interesting study (Annals 
of the Natal Museum vol iv p 235 November 
1920) The number of segments in the antenna has 
as in other insects been held to distinguish vinous 
species and even the length of the basal segment 
numbered III has been taken as diagnostic But 
when soldiers of one species from a single colony 
were found with antennae ranging from seventeen to 


nineteen segments, this practice clearly called for re¬ 
consideration It now appears that the segments are 
produced by separation from this segment III, and 
normally two at a tune The two segments of a pair 
may fuse or the proximal element may not bo 
separated from III and in this way arise antennas 
with an odd number of segments The relative length 
of III depends on the number of segments that have 
been separated from it Ihc variation of number it 
governed by a general tendency to reduction through¬ 
out the group and by various environmental factors, 
of which nutrition is the most important All 
antennae even in the adults of the most fully 
developed spe les show within segment III un 
separated segments and are therefore arrested 
organs This gradual and continuous response to 
the environment in a segmented organ has an 
obvious bearing on theories of evolution and Mr 
Fullers paper deservts study by general btologists 
Fortumtely it is well arranged and well written 
But we do not like the words quiescency and 
monolocular we do not understand how aero 
genous can apply to growth in a proximal region, 
and we protest aga nst the use of the anatomical 
term joint when segment is intended 
Messrs Nfwton and Co Lid 37 King Street, 
Covent Carden W C have recently f re pared a set of 
lantern slides for a lecture on Wireless Telegraphy 
dealing m rc. particularly w th the Elwell Poulsen 
system The slides many of wh ch are from hitherto 
unpublisbc 1 photographs arc accompanied by a full 
set of not s whi h provides alternative methods of 
treatment for audiences of varying degrees of ac 
quanKance with the subject 


Our Astronomical Column 


Tiif Date of Easier —A Bill to fix the date of 
Easter as the second Sunday in April has been intro 
duced into the House of Lords by Lord Desborough 
Ihis Bill may serve to focus attention on the matter 
but it is scarcely hkelv of itself to do more for the 
qu stion is one that calls for international and 
ecclesiastical o operation as was recogn sed by the 
Astronomical Union when it appointed Cardinal 
Mercier to preside over the Commission on Calendar 
Reform Isolated action would only increase the 
present inconvenience and obviously a Parliamentary 
decision would not be accepted by a considerable set 
tion of the community in such a matter as the altera 
ti n <f the date of a religious festival 
Ancient Star Maps —Dr M Schonfeld contributes 
an article to / a Nature for February 5 on pre 
histone astronomy in Scandinavia He reproduces 
some old rock sketches found at Bohuslan Venslev 
and Dalbv Thev appear unmistakably to be in 
tended to represent several notable star groups Ursa 
Major being repeated three or four tunes while 
Bootes Virgo and Cassiopeia are also more or less 
roughly delineated It would appear that these 
designs are not very many thousands of years old as 
several sketches of men and animals accompanying 
the star groups indicate that the constellations were 
already mapped out substantially as we now know 
them The Bull Archer Great and Little Dog and 
the ship Argo can all be traced Moreover Arcturus 
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moves through 06° in 1000 years ind while the sketch 
of Bo t s is too rough to ass gn a date to it with any 
accuracy we can at lcist say that it ss unlikely to 
have been drewn more than 10 000 years ago Dr 
Schonfeld claims th it different sketches represent the 
sky at different seasons of the year but he seems to 
overlook the fact that unless we know the approxi 
mate date of the drawings we may be several months 
in error through the effects of precession 
The 1920 Opposition of Mars —Pofular Astro 
nomy for February contains very interesting drawings 
and photographs of Mars made at FHgstaff Observe 
tory last spring together with articles by E C 
Slipher and G H Hamilton The aspect of Syrtis 
Major was very unusual considerable sections of it 
being covered by a wh te veil apparently cloud or 
mist It was noted that th s white region was not 
surrounded by a dark band as was the polar cap, and 
it is concluded that the latter band is not illusory as 
some have contended Mr Hamilton notes that the 
Syrtis appeared normal until March 8 and was then 
modified in two different ways Besides the partial 
covering by white cloud the south-eastern edge of the 
Syrtis appeared to fade and merge into the adjacent 
desert Both Mr Hamilton and Mr Slipher refer to 
the veiling by mist near the limb which is a familiar 
feature but at the recent opposition the mist want 
to have persisted an unusually long tune alter 
sunrise 
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A New Deposit of Cobalt Ore. 


T HE development of new usu> of metallic cobalt 
has established a demand for this com 
modity, which until recently was a metal of 
comparatively small account When the production 
of metallic cobalt as a by product commenced a few 
years ago, it was necessary to initiate research into 
the possible uses of the metal before an increased 
demand could be created The position now is that 
the uses of cobalt are many and various and the 
question is Where arc wc to find the supplies that 
are likely to be necessary to meet the future demand 
for the metal’ 

In these circumstances it becomes important to put 
on record any discoveries of new occurrences that give 
any promise of development to meet the world «t 
requirements and in this connection a report bv the 
Queensland Government Geologist recently received 
at the Imperial Mineral Resources Bureau concerning 
a high grade deposit near Selwyn in the Cloncurry 
district of Qucenslind is of special interest The 
locality is approximately 19 miles south of Selwyn 
the nearest railway station which is 71 mil s from 
Cloncurry By tra k it is ibout <;! miles south of 
Mount Dore (Incited on Qut nshnd 4 mile mip 
sheet iao) and 1 2 miles west of the Mort River 
The cobalt ore occurs at the contact of dionte 
(apparently a dyke about 5 chains wide) and schists 
the latter belonging to the Cloncurry series of sup 
posed Silurian age The schists have i strike of 
5° west of north md dip easterly at angles of 74 0 
to 8o° They form noticeable outcrops on the area 
and associated with them it i few chains from the 
dionte ire several prominent white quart/ outcrops 
conforming to the strike of the country and to all 
appearances barren 

The workings at present consist of four shafts | 
No 1 is ay ft deco No ■» ’7 ft No y 20 ft and 1 
No 4 ao ft The d stanu telvu n No 1 and No 4 
shafts is 300 ft 

The ores consist of cobaltite (sulpharsenide of 
cobalt containing yy 5 per cent of cobalt) and 
ervthrite or cobalt bloom (hydrous arsenate of cobalt 
containing when pure about 29 per cent of cobalt) 

A picked s imple of eohaltile from this lode recently 
assayed for the Deoartment of Mines ga\e the fol 
lowing composition 


Gold 9 grams 

Silver trace 

Metallic cobalt 17 4 per cent 

Mt tallic nickel nil 

Arsenic 9 per cent 

No 2 Shaft —Thu shaft discloses a lode forma 
tion 5 ft wide regularly to the bottom depth 27 ft 
Both walls are well defined On the foot wall ts a 
se im of solid sulph de ore 2 9 in thick and on the 
hanging w ill there s a very narrow seam of sulphide 
Betwten two walls the lode material consists of a 
siliceous indurated gangue much jointed, with 
ervthrite and sulphide veins coating all the joint- 
faces Cobaltiferous wad is present m small quantities 
in the lcwer hilf of the shaft associated with the 
two other minerals A grib sample from the ore 
paddock at this shaft returnel ( \ssav No 516/7) 


Gold 

Silver 

Metallic c ball 
Metalli nickel 
Vrsenic 


19 grains 
trace 

12 per cent 
ml 


Arsenic 

Sulphur 

Cobalt 

Nickel 

Iron 

Insoluble (chiefly SiO,) 


158 
31 J 


995 


The workings are not extensive and the following 
notes are descriptive of what work has been done in 
prospecting 

No 1 Shaft —This is the most southerly shaft on 
the lode At the top the lode is 2 ft 6 in wide and 
at the bottom (23 ft deep) it has narrowed to 12 in 
On the hanging wall there is a seam of white clay 
up to 4 in thick Where this is removed the hanging 
wall is pmk stained with bloom ’ The footwall 
haa a smooth surface indicating a fault plane The 
ore here consists of highly altered rock with veins 
of erythnte and small lenses of sulphide 
An average sample chipped across the lode on both 
•ides of the shaft (1 ft on the north and 6 in on the 
south) near the bottom gave the following analysis 
(Amy No 51 s/7) 
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It) 5 per cent 

I he ore paddo ks at this shaft are estimated to 
contain 50 tons of ore averaging as above approxi 
mately 12 per cent of cobalt 

No 3 Shaft —Ihe lode v cries from 2 ft to 3 ft m 
thickness On he footwall ts a very thin se im of 
scheelite Tlu lode is schist much altered and re 
placed bv veins of < rvthnte generally not exceeding 
1 in thick Ihtrc are small lenses of sulphide close 
to the footwall 

No 4 Shaft the most northerly has turned out 
the most massive sulphide ore The lode is fiom 2 ft 
to y ft wide and consists of soft decomposed schist 
largely replaced with ervthrite It contains a central 
string of solid sulphide ore in the form of lenses 
almost constituting a single vein The lenses vaiy 
from 8 in to 18 in in wi 1 th Analyses of the fol 
lowing samples were as follows 

Average Sample taken aern ? lode m \o 4 Shaft 
(Assay No 513/7) 

Gold 2dwt 19 gr 

Silver 18 dwt 

Metallic cobalt 1 j 5 per cent 

Metallic nickel nil 

Arseni 28 y per cent 

Average Sample of Paddock of Oxidised Ore 
(Assay Ao 514/7) 

Gold trace 

Silver trace 

Met elite cobalt 10 per cent 

Metallic nickel ml 

Arsenic 12 per cent 

The ore paddock near this shaft is estimated to 
contain 32 tons of picked high grade sulphide ore the 
approximate content of cobalt equalling 25 per cent 
Tnere are also about 10 tons of lower grade oxidised 
ore consisting mostly of erythrite in a schist gangue 
assaying 10 per cent of cobalt 

It is estimated that in prospecting the lode between 
130 and 140 tons of ore have been raised of which 
92 tons represents ore in paddocks 30 tons of the 
latter is approximately of 25 per cent grade and the 
balance of 10-12 per cent grade 

The lode is regular in its trend almost following 
a straight line for at least 300 ft The walls in places 
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are well defined, and both these features indicate that 
there has been movement along the contact so that 
it may be classed as a fissure lode on an igneous ion 
tact It is certainly too regutar in strike to consider 
it a replacement along what superficially appears to 
be rather regular igneous contact Where the gongue 
is extremely hard indurated schist this is much jointed 
or broken, further pointing to a settling movement 
ilong the contact planes The lode underlies 75°-8o° 
asterlv which is the dip of the schists on the 
hanging walls The gangue in the lode ionststs 
of diorite in various stages of alteration soft 
weathered schist and hard indurated schist Where 
the last named occurs repl icement ippears to be con 
fined to the fracture faces which arc coated with 
cobaltite m process of oxidition to crvthntc 
A few chains north of No 4 shaft there are some 
old ibmdoned workings on the contact These were 
worked for copper and there is a good deal of copper 
carbonate associated with the mullock With the 
copper occurs a vein of schc elite 2-4 in wide from 
which well developed rystals of that mineral haye 


been obtained Although so closely contiguous, there 
is no appearance of cobalt stains 
In the diorite dyke in juxtaposition to the cobalt 
lode there is a quartz outcrop running at right angles 
to it which contains cobaltiferous wad as well as 
jasper brown tron ore Although it does not meet 
the cobalt lode at the surface, it has possibly a 
genetic relationship to the cobalt lode and it is sug 
gested that it mav have been a channel of supply 
thus accounting for what at the present time only, 
appears a definite localisation of the cobalt in the 
contict lode A sample of the wad from this outcrop 
contained 

Metallic cobalt 5 3 per cent 

Metallic nickel nil 

Arsenic o 9 per cent 

It is very desirable however that the whole of the 
diorite contact should be prospected particularly the 
t astern contact on account of cipptr carbonates 
scheelite and cobalt ores having been already found 
along it 


The Study of 

T HL study of our British roses has been rendered 
increasingly difficult by successive attempts to 
classify the numerous forms—species or varieties— 
in a satisfactory system lhe late Mr J G Baker 
in his Monogriph of British Roses in 1869 rccog 
msed thirteen spcucs and a moderate number of 
varieties In the I ondon Catalogue of British 
Plants (1908) some of Baker s varieUes are raised 
to specific rank, and twenty five species and a large 
number of additional varieties are recognised 
Wolley Dod s List of British Roses (1911) included 
about 170 names, but in his Revised Amngement' 
recently published in the Journal of Botany the 
number of names hiving full specific rink is reduied 
to eighteen the luthor remarking thit most of the 
very detailed descriptions of Dds£glisc and other 
specialists can scarcely be other than those of an 
individual bush or specimen which cannot be tom 
pletely matched by any other 
The present position Is discussed in the Nrw Phyto 
Ion t (vol xix Nos 7 and 8) by Mr J R Matthews 
wno considers that only by culture combined 
with cytologicil studs will it become possible to 
determine finally the genetic relationships of the 
numerous micro-species into which old well known 
species like Roia canma I inn hive been split The 
studv of external form his so fir failed to give a 
sitisfactorv solution of the problem ind the am 
tomical method followed by Parmentier has not proved 
more successful Severil hybrids—that is crosses— 
between distinct spectes have been reiogmsed imong 
British roses ind it is not improbable thit the difli 
cultv in classifying the genus miy be lirgely due to 


British Roses. 

hybridisation and segregation, complicated it miv 
be by rehybridisation Hybrids between closely 
similar pirents would be difficult to dngnose ind 
in ictuil practice would as i rule be considered dis 
tmet species or varieties and it is suggested that a 
lirge portion of the totil number of nimed varieties 
of rosts his irisen in this way 

The work of Jeffrey on hybridism in the Rosaiete 
indicates thit ctrtain recognised species ire from 
the study of the r pollen in reility conieilcd hybrids 
(crypthvbrids) and Miss Cole more recently from 
the study of the pollen in numerous roses concludes 
that the greit majority of so called species are really 
of hybrid origin Thire is no experimental evidence 
to show whether these species hybrids segregate or 
remain stable but presuming s gregition to occur 
in the genus Rosi we might expect to find a large 
number of visuillv distinct forms showing various 
combinations of Mendefian unit characters such as 
hairiness leaf serrition glindulintv gliucousness 
etc 

Mr Matthews attempts 1 theoretical analysis of 
some of the British species of roses on the basis'of a 
few separate characters suih is these The species 
selected are the iggregite species generally recognised 
bv svstematists ind the author suggests that the 
numerous sub species ind varieties of these aggregates 
whirh hive been described rt present some ot the 
vinous combinations of unit characters which might 
be expected to result from the process of segregation 
The argument is confessedly entirely hypothetical, and 
the author emphasises the importance of experimental 
work to establish the hypothesis 


Commerce and Customs of Papua 


I N his Report on the Temtorv of Papua for the 
year ending June 1919 the Lu ulpnant Governor 
the Hon J II P Murriv shows that as in so many 
other parts of the world the scircitv and irregularity 
of shipping facilities ire icting prejudicially to the 
progress and deyeJopmcnt of the Territory This is 
especially indicated bv the derreisc of exports upon 

» Common w ith of Au«t *1 > Papua Annual Raimi for tha Ymr 
191R 19 Pp «t»+» ph (Pr nted and Pull «1 ed Sir tha Coremmant of 
tha Commonwaalth of Auwral a by Albtrt J Mullatt Cover mam Printer for 
tha Stata of Victoria ) 
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which the prosperity of the country mainly depends 
Rubber alone showed an increase but the quantity 
1 is as yet small (207 tons as compared with 144 tons 
■ in 1918) Another important vegetable export, copra, 
his decreased (2598 tons as compared with 3189 tons 
in 1918) Native made copra forms a large propor¬ 
tion of the output and owing to variation in the 
production this does not increase steadily like the 
plintition product The production of sisal hemp 
j nas also decreased, whilst the value of all the crops 
I has been much reduced by a fall in prices Tne 
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export of the chief minerals, gold and copper, has 
decreased, but there arc good prospects of develop¬ 
ment and increased production at Port Moresby and 
Misima Island. The value of the gold was 26,766! 
in 1910 as against 33,512!. in 1918. Copper was worth 
11,537*. in 1918, but only 1653!. in 1919 

The actual revenue of the Territory, including a 
grant of 30,000 1 , from the Commonwealth of Aus¬ 
tralia, amounted during the year to 103,120! The 
expenditure was 102,961!. Thus a surplus of 18,778 1 . 
in 1018 was increased by about 159I. to 18,937!. 

The European population was 1007. Coloured 
persons other than Papuans were 304, of whom 217 
were mission feathers. 'lhcrc were also 340 
police and 821 village constables of various races 
During the year 8610 native labourers were 
recruited, to whom more than 40,000!. was paid in 
wages. 

The actual native population is uncertain. A 
quarter of a million is suggested by the Acting 
Medical Officer In some districts the number is 
increasing, but around Port Moresby the physique 
of the natives appears to be detei lorating through the 
adoption of Eurooean food and clothing. In a supple¬ 
ment to the report the Rev. J. B Clark, of the 
London Missionary Society, gives a hopeful account 
of the progress of the natives. Boys leaving school 
become telephone operators and clerks, and some of 
the native churches are capable of self-government. 
The relations of the natives with the Government 
have been, on the whole, satisfactory. A few affrays 
and murders have taken place in remote districts, but 
there has been a general prevalence of respect for 
law and order. An incident in the Chirima district 
of the Mambare Division is typical of dealings with 
the natives. The attempt of a patrol to arrest a native 
led to an attack in which another native was killed 
and a woman and a bov were wounded The natives 
were afterwards oacified by the Resident Magistrate 
of the Kumusi Division. The pacification involved 
some difficulty and risk, as the natives took to the 
bu9h and refused to parley unless the officers, Messrs. 
Blyth and Fowler, went to them unarmed and alone. 
The officers took the risk, and after a conference the 
confidence of the natives was restored. 

A valuable scientific section of the report is found 
in the supplements contributed by the Resident 
Magistrates and patrol officers, the Medical > Offirer, 
the Government Geologist, and the Agricultural 
Expert: 

A paper of considerable ethnological Interest bv the 
late W. Beavers (cf. Naturp, February 19. 1920) 
is also included. It deals with the use of emblems 
or insignia of man-killing among certain tribes of 
the north-western part of Papua. A prefare gives 
an account of the ceremonious reception of the man- 
killer bv his village, and of his life on his return. 
The insignia consist of various decorations of shell- 
rings, feathers, dog-teeth, and similar articles. There 
are also other distinctions not of a material nature, 
such as taking the name of the individual slain, pro¬ 
hibition of his flesh to the slayer, skull trophies, and 
mutilations. A further account describes the Kortopo 
ceremony bv which the privileges of the man-killer 
are passed on to others The custom Is now decadent, 
and the slaying of a fat pig is sufficient justification 
for the wearing of the emblems. 

The polyglot character of the tribes of Papua is 
shown by' an Index of the vocabularies of native 
dialects contained in the annual reports from 1889 
to 1918. There are more than 450 titles. The present 
report Increases them by fourteen. 

Sidnkt H. Rat. 
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Ancient Egyptian Survivals in Modern 
Egypt. 

A N interesting lecture upon the above subject was 
delivered on behalf ot the Egypt Exploration 
Society at the rooms of the Royal Society, Burlington 
House, on February 23 by Prof. C. G. Scligman. 

Two 1 lasses of survival from ancient Egypt may be 
distinguished, namely, (1) beliefs and (2) certain 
tec hnologital objects and pi o< esses. Each group 
tnibixces, on one hand, survivals m situ, such as 
c ei tain lx liefs connected w ith the calendar, and a 
ccicmony in which a sacred boat takes a prominent 
part; and, on the other, examples from other parts 
of \frica in which Egyptian customs, often modified 
by l.ilci cultural waves, have persisted foi a longer or 
shortci pc nod As examples may bo cited certain 
medieval graves of Senegal, and probably the funeral 
customs of a number of tribes of Equatoria, as well 
as the belief in multiple souls found in the Southern 
Congo and West Africa. 

\ striking example is found in the pirsistence of 
old beliefs attached to ceitain days In the Sallier 
papvrus, which elites from the tunc of Ramcses II , 
or possibly of his suircssoi, Athvr 19th is marked 
as one of the days “to beware ” “storms are engen- 
dticel in the skies, do not travel on the nvir ncithei 
up nor down; do not . . at all on this day ” In a 

modern calendar for 1878 the instructions for Zu’l- 
Heggch 4th, which corresponds to tile Coptic Hatouc, 
te \thvr 19th, i . “ \void travelling on the Meditei- 
rane.m.” Thus we have persisting for some 3500 
years the tradition that this day is unlucky * for 
travellers 

\nother interesting example mentioned bv Prof 
Scligman was that of a boat which is kept at I.uxor, 
at the present day on the roof of a mosque, but a 
few years ago suspended in a tiee At stated 
times the boat is brought down, decorated vvitli green 
lx anches, plac ed upon a cart, filled w ith children, and 
taken in procession round the town There are three 
boat processions in Luxor every year, one to com¬ 
memorate the birthday of Abu’f Heggag, the patron 
saint of Luxor, and the others on the hirthday of the 
Prophet and the beginning of Ramadan 
These beliefs and teremonies are of intoicst, not 
oniv because the period over which thev have per¬ 
sisted is longer than that bridged hv the host of beliefs 
and practices that constitute the- folk-loie of other 
peoples, but also because it is possible to adduce per¬ 
fectly definite evidence of their direc t continuity over a 
very muc h longer ppriod of time The interest of the 
boat c creinonv is even gc eater; Prof Seligman thought 
a fairly good case could be made out for a number of 
boat ceremonies still performed in the East- -e % one 
he had himself witnessed in Ceylon—having originated 
in Fgvpt and been carried ca’stvvnrd by Tslam, just 
ns was the Malav alphabet 

University and Educational Intelligence. 

Cambripc.f - Trinitv College has offered to estab¬ 
lish a pr.eleetorship in geodesy if satisfactory airangC- 
ments arc made for the institution in the University 
of a srhool for research in that subject This is a very 
welcome move forward 111 a srheme which has been 
under consideration for some time to found a centre 
of geodetic teaching, and ultimately n Geodetic Insti- 
tutc, at Cambridge 

It is proposed to offer a diploma in hvgiene which 
will suit the needs of medically qualified students of 
public health whose qualification is foreign and not 
registrable in Great Britain. 
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Grain have been made for the Gordon Wigan 
Tund towards plant breeding museum cases for 
insects standard slides for petrology and a solar 
radiation tetordcr for the botanical school A recom 
mendation is put forward to increase the value of the 
B lfour studentship from 25 / to 300! a year 

The London County Council Education Officer an 
nounces that a lectur 01 Chtrmcal lectin lacy 
will be given by Dr M O Forster at Salters Hall 
St Swithin s Lane E C 4 on Saturday March 5 at 
1030 am and one on lhe Romance of Science 
by Sir W H Bragg at Un versity C liege Gower 
Street on Tuesday March 15 at 6 p m 

In an answer to a question concerning the London 
University site the Chancellor of the Exchequer has 
made the following statement — In Ottober last the 
University of London accepted the effer made by the 
Government n the preceding Ajrl of a site behind 
the British Museum and the s t has been 1 urchas d 
For the funds required for build ng the Univcrs ty 
headquarters the University must look primarily t> 
private generos ty but it w 11 be open to the L niver 
sity Grants Committee to supplement lo al contribu 
tions if the funds at the r d sposal allow 1 he pur 
th sc price of the s te is 425 000I 

The University of Melbourne has issued a state¬ 
ment with reference to an important lectureship and 
demonstratorsh p just establ shed in natural philo 
sophy The lecturer will deliver the lectures in 
natural ph U phv to medical students and be 
generally responsible for the organisation of the 
teaching of this part of the work of the natural 
philosophy department He will be appointed in the 
first nst ncc for a penod of five years the appoint 
ment to date from March t 1922 The salary of the 
lecturer will be -50! per annum payable monthly 
Candidates should not be above thirty five ye rs of 
age and applications for the post should be lodged 
with the Registrar University of Melbourne by 
April 15 next Fa it lies for orig ial research m 
physics will be given The Gravson grat ngs (see 
Proc Roy Soc Viet September 1917) were ruled 
in a workshop of the natural philosophy department 
of the University 

A course designed to meet the needs of qualified 
medical practitioners who may wish to btam the 
d ploma in public health of the Royal Colleges of 
Physicians of I ondon and Surgeons of England has 
been arranged by the committee of the Technical 
College Bradford and the Health Committee of the 
City Council For this purpose the Technical Col 
lege has recently been placed upon the list of recog 
nised institutions by the Royal Colleges The pro 
posed course will extend over twenty five weeks and 
include lectures and laboratory work in bacterio 
logv and pathology and n chemistry In connection 
with the ourse n bacteriology Dr W Campbell 
has been appointed lecturer m bacteriology and the 
pathology of industrial diseases and Dr R Cecil 
Robertson assistant lecturer and demonstrator in 
serology ind immunology in the college The course 
in chemistry will be under the direction of the head 
of the chemistry department of the Technical College 
(Dr R D Abell) The recognition of the college for 
post graduate work of this nature marks an Important 
point m the development of the work of the college 

The announcement that the Rockefeller Foundation 
intends to assist the medical schools of Central Europe 
is vet another step m the fulfilment of Its purpose 

to promote the well being of mankind throughout the 
world A programme is announced which provides 
for assistance in the rehabilitation of scientific equip 
NO 2679 , VOL 107 ] 


ment for medical purposes, for aid in furnishing 
medical journals to universities, and invites the 
authorities of the Medical School of Belgrade Uni 
versity to study medical education in England and 
America as guests of the Foundation These decisions 
are the result of investigations into medical conditions 
in Central Europe made by representatives of the 
trust who reported that with tne exception of Aus¬ 
tria all the countries in this region are suffering from 
a shortage of physicians there are only rune medical 
schools of repute to provide medical men for some 
75 000 000 people Belgrade is regarded as one of 
the strategic points in a medical campaign so the 
invit it on to study English and American methods 
has been given to the men who are responsible for its 
devel pment thev have also been authorised to 
recommend candidates to the Foundation for fellow¬ 
ships for specialised pc st graduate medical study 
Germ nv s not included in the scheme for she is 
considered to be adequately supplied with well- 
equipped medical schools I he International Health 
Board f the Rockefeller Foundation has come to an 
agreement with the Government of Czecho Slovakia 
whereby the latter will borrow the services of a com 
petent Am n an publ c health adm mstrator and 
co-operate with the Board in the development of a 
natu ml puhl c health laboratory service in the provi 
sion of fellowships for Czechs for public health train 
ing and the d spatch of a Czech Commission to 
studv pubic health admin strattn in England and 
Atmrca N ne medical men have already been 
awarded fellowships and five members of the Ctm 
m ssion from the Ministry of Hvgiene have arrived 
in Amcr ca as guests of the Found it on 

In an address delivered in September last to the 
Old Students Association of the Royal College of 
Science (Lamley and Co South Kensington SW 7 
price 2 bd ) Prof H E Armstrong retailed his 
early tra ning at the Royal College of C hemistry 
as it existed in 1865 at the close of Ilofmann s career 
as profe sor in that instill t on I he freedom of 
choice of study left to an independent student of those 
days was contrasted with the examinational restraints 
imposed at present on candidates for university 
degrees The lecturer referr d to his 1 iter studies 
at Leipzig under Kolbe in the golden era of German 
Lent- and Lehr fretheit and to his earlv teaching 
experiences at the London Institution In 1879 Prof 
Armstrong entered the service of the City and Guilds 
of London Institute arid thus became the founder 
successively of the chemical departments of the Fins¬ 
bury Technical College and the Central Technical 
College An intimate knowledge of the educational 
requirements of I ondon extending over a penod of 
fifty \ears leads the lecturer to the conclusion that 
the Imperial College must be autonomous and that 
its functions should be restneted to the physical and 
mathematical sciences Conversely University Col 
lege should Be constituted as an Imperial College of 
Biological Science and Technology dealing with the 
special requirements of biology It is suggested further 
that King s College should Become an Imperial Col¬ 
lege of Arts and Economics The three colleges thus 
reconstituted should be federated in one Imperial 
university The social needs of the new university 
in regard to plavmg fields would be met by estab¬ 
lishing the Arts College on a country site such as at 
Kenwood Students’ hostels would be required at 
the urban centres Each college should be granted 
the power to confer its own degrees but the tederal 
scheme should be sufficiently elastic to leave a student 
free to attend courses at a college other than hla own 
so that his studies “could be as broad as his heredity 
would permit ” 
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Calendar of Scientific Pioneers. 

Marta 3, 1702. Robert Hooke died.— One of the 

earliest and most vigorous members of the Royal 
Society, Hooke was Gresham professor of astronomy. 
He constructed the first Gregorian telescope, first 
applied a spiral spring for the regulation of watches, 
pointed out the real nature of combustion, and pro¬ 
posed to measure the force of gravity by means of a 
pendulum He died in the old Gresham College, and 
is buried In St. Helen’s Church, Bishopsgate. 

Marak 3, ISM. Johann Christian Fabriciut died.— 
Professor of natural history at Copenhagen and then 
at Kiel, Fabricius by his writings exercised great 
influence on the development of entomology. 

Marsh' 3, 1S7S. WMiam Kingian OUflord died.- A 
brilliant mathematician and thinker, Clifford died at 
the age of thirty-three while occupying the chair of 
applied mathematics in University College, London. 

March 6. 1327. Pierre Simon, Marquis de Laplace 
died. —The son of a poor farmer of Normandy, 
Laplace went to Paris at the age of eighteen 'lhere 
he was befriended by D’Alembert, and spei dily iom* 
to a high position among the group of distinguished 
men of science who adorned Frame during the Revo¬ 
lutionary period. \n astronomer, physicist, and mat he - 
inatician, his " Mfcaniquc Celeste,”” published in five 
volumes between 1790 and 1825, is regarded as one 
of the noblest monuments of human genius Ills 
tomb is in the Pfcre Lachaise Cemetery, near that of 
Moli&rcA 

Maroh 5, 1827. Aleesandro Volta died.— Born in 
Como in 1745, Voltn was for twentv-fivc years pro¬ 
fessor of natural philosophy at Pavia. His invention 
of the voltaic pile was made in 179*), and the fol¬ 
lowing year ho communicated his disc own through 
Sir Joseph Banks to the Koval Society So great 
was the interest raised by Volta’s invention that 
Napoleon called him to Paris in order to see the 
experiments. At the Centenary Exhibition at Como 
in 1899 Volta’s books and papers and much of the 
apparatus he left were destroyed bv fire 

Maroh 6, 18M. William WheweM diad.-A man of 
encyclopaedic knowledge, Whcwcll was for manv 
years Master of Trimly College, Cambridge. He 
wrote much on scientific subjects, and made important 
additions to the theory of tides 

Maroh 8, ISM. William Edward WBeon died.- After 
accompanying Huggins on an eclipse expedition to 
Oan, Wilson set up an observatory at Dan.nnona, 
Westmeath. He carried out notable investigations 
on the temperature of the sun. 

Maroh 7, 1884. Ferdhmed AndrJ FouquJ dled.-A 
professor of the College de France, Fouqu6 was one 
of the earliest workers in the field of the microscopic 
examination of rocks and minerals, of which Sorby 
was the great pioneer. 

Maroh 8, 1881. Ham Christian Oersted died.— 

Twenty years after Volta’s invention of the voltaic 
pile, Oersted, then professor of natural philosophy at 
Copenhagen, made the observation that a wire uniting 
the ends of a voltaic battery affected a magnet in its 
vicinity. Following up this discovery, in 1820 
he published his tract, “ Experiments on the Effects 
of Opposing Electricity upon the Magnetic Needle,” 
the effect of which was described bv Forbes as in¬ 
stantaneous and wonderful. The ideas of Oersted 
were seized upon by Ampire, Arago, Daw, Seebeck, 
and Faraday, and in their hands led to rapid develop¬ 
ment of the science of electromagnetism, of which 
Oersted Is rightly regarded as ono of the founders. 
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Societies and Academies. 

London. 

Royal Society, Ftbiuary 17 —Prof C. S. Sherring¬ 
ton, president, in live ch.111 Dr. C. Clireo : A com¬ 
parison of magnetic declination changes at British 
obsei vatories. A comparison is made of mean 
monthly, daily, and hourh .values at different stations, 
and of the relative amplitudes of the oscillatory move¬ 
ments which frequently occur even on comparatively 
quiet days Use is made of magnetic curves from 
Eskdalemuir, Stonyhurst, Falmouth, and Kew ob- 
servatoc les.—Prof. H M. Macdonald . 'i he transmis¬ 
sion of electric waves around the earth’s surface.- 
Prof. T. H Havelock: The stability of fluid motion. 
The object is to illustrate the use of the criterion, 
introduced by Reynolds and modified by Orr, as a 
measure of the degree of stability of various fluid 
motions under different boundary conditions. Cases 
examined are the flow of a stream with a free surface, 
and the flow between fixed planes under different fields 
of foice and boundary conditions of no slip or no tan¬ 
gential stress or constant normal pressure due to the 
disturbance from the steady state.—Prof W. H 
Young Iho transformation of integrals.—Dr. J. L. 
Haugbton and Kathleen E. Bingham 1 ho constitution 
of (he alloys of aluminium, copper, and zinc contain¬ 
ing high perrentages of zinc The constitution of 
aluimnium-copper-zinc alloys containing not more 
than 15 per cent of aluminium and 10 per cpnt. of 
copper is discussed. The investigation has been 
carried oict bv the study of the heat absorptions and 
evolutions which take place in heating and cooling 
alloys between temperatures at which thev are liquid 
and ordinalv temperatures; bv the measurement of 
electrical resistance at various temperatures; and 
by microscopic study of specimens which have 
been annealed for prolonged periods and quenched, 
or very slovvlv coolid and qupnehed. From the 
results obtained a model has been constructed to 
represent the constitution at temperatures above 
250 0 C The diagram advanced bv Rosenhain and 
Archbutt has been used as one fare of the ternarv 
prism, thp other binary system face being somewhat 
modified from Tafel’s dingram. 

Geological Society, February 2 -Mr R D Oldham, 
president, in the chair.—H Soften ; A new species of 
Blattoid (Archimvlacris) from the Keele group 
(Stephanian) of Shropshire' The author describes the 
basal portion of a new type of Blattoid wing found 
bv Mr, John Pringle in core-material of purple marlv 
shale from a borehole for water. The wing belongs 
to the genus Nrehimvlaeris, and is closely allied to 
4 . Lenchei, Pruvost, and A. Dessa’llvi. Lefiche, from 
the upper beds of the Westphalian of Litvin, Northern 
France.—C E. Tilley. The granite-gneisses of 
Southern Evre Peninsula (South Australia) and their 
associated amphibolites Southern Evre Peninsula 
is underlain by a complex series of pre-Cambrian 
rocks subject to prolonged erosion, but now in part 
covered bv weathered jiroducts and recent aeolian 
sediments. The fundamental platform of the eastern 
half of the peninsula consists of granite-gneisses, 
amphibolites, and hornblende-schists, embraced within 
the Flinders series. The petrography of the rocks is 
described and the significance of their mineralogit.d 
constitution discussed The gneissir structure is a 
primary gnclssic banding arising from flow-movements 
in n heterogeneous ma?ma The amphibolites nre 
considered as representing more basic and earlier 
igneous intrusions, probably of the same igneous evcie 
and connected with the one great orogenic epoch, 
which have become thermally metamorphosed. Inter- 
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cabled in b inds in the gneisses of portions of the 
hundred of Lincoln is a scries of doferites which have 
suffered a mitamorphism of the highest grade 

Zoological Society, February 8—Prof £ W Mu 
Bride, % ice president, in the chair —Dr C F Sonntag 

I hi i omparative anatomy of the tongues of the Mam 
main, firmly Simueke D M S Watioa Basis of 

II issilie ition of the lhenodontia 

Royal Meteorological Society, libruiry 16—Mr R H 
Hooker, president in the chair —M de Carle S 
Salter \ new method of construitmg uirnge 
monthly rnnfill maps Tor the present purpose 
a new series of isomeric mips foi the period 
1881 1915 his been nicpoied, on the sc tie of 
20 miles to r in from 550 records \ map 
showing the distribution of mrige. innuil run 
fill for thirty hvL \i irs has been compikd on thi 
samt sc lie (1) from Dr II R Mills xurvcv mips 
on the scale of 2 milts to 1 in prtputd from ill 
a\ ulihle d ita, ind (11) by computing 1700 ldditional 
average values for the d struts not vil sur\c\ed The 
twilvi monthly isomerii mips ind the innuil mtp 
were ruled in a network of squired lnts 10 mill s 
ipirt, ind values intirpolited it cich of tlv points of 
intersection The twelve percentage ev ilintions for 
taih point win lollulid ind scvti illv ipplicd to the 
value from the annuil map thus obtaining tvvclvi 
monthly rnnfill viluts apphnbli to thi point in ques 
tion The littei weie plotted on i frtsh serns of 
mled mips together with thi utuil »\ei ige viluis 
for the st itmns origin illv utilised ind the wholi 
were used is a bisis for isohvctal lines The whole 
gave 2571 v ilui s for cich month ind Ii ft no spici 
of more th in 10 miles without some me ins of control 
ling the driwing of the lines Thi piper dtstuss s 
the limits of irror introduced Iv the mithod — G \ 
Clarke An unusuil pilot billoon trnictcrv A bil 
loon observed by one theodolite w is found to pursue 
1 course so emtii thit its results if i dculited bv 
thi method ipplidbli to the one theodolit isrints 
would have shown i wind of more thin no miles per 
hour from WSW it 2 coo ft with a return wind of 
similir velocity from F N F only l°° I* higher 
Suth conditions in the itmosphere being extre molv 
improbable in endeivour was mide to deduce thi 
magnitude of the vertical currents ind it wis found 
thit the pith described could be iccounted for bv 1 
descending current of about 6 miles per hour fol 
lowed bv in ascending one of somewhat similir 
v docitv 

Cambridgf 

PMtoaopUcal Saclety, Fcbruarv 7 —Prof Seward, 
president, in the ch ur —G T Briggi The develop 
ment of photosvnthi tu ictivitv during germination — 
Prof G H Hardy A theorem concerning summible 
series —C \ Milne Vectors and tensors The usual 
intuitive concept of a vector useful in three dimen 
sions no longer st rves in four dimensions ind i more 
precise definition is required in which however the 
notion of a permanency independent of iny particular 
co-ordinate si stem is preserved Consider the class 
of co ordinate systems and the class of representa¬ 
tions of a pirluulir vector (by means of sets of com 
ponents) issociated with them it is suggested that a 
vector be defined is the class of such correlated sets — 
H C Packllagton ( a ) Standing waves parillel to a 
plane beach (b) \ kinetic theory of the universe — 
Prof H F Baker (a) A configuration in four dimen¬ 
sions ( b) The representation of i cubic surface on a 
quadric surface (e) Delaunay’s method in planetarv 
theory (d) A periodic motion m dynamics 

February at —Prof Seward, president in the 

chair—Dr Hartrtlga The present position of the 
Helmholtz theory of hearing 
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Manchester 

Literary and PhUosopklcal Saclety, J muarv 11— Mr 
1 rancis Jones vict president, in the chcir —Di \ 4 
Mnmford listing ind grading of health and physical 
htness 1 he author urged the necessity of fresh 
physie il fitness tests for school children—the present 
tests mainly dealt with exceptional children such is 
Iht di formed disc iscd ind mentally unfit—based on 
the cipuilv to put forth ilfmt, and thus considering 
the work of the heart, lungs, and the nervous system 
The tests brought into prominence bv the work if 
the Air Font miinlv concerned breithing and were 
now being adapted to boys m the Manchester Gram 
maV School The first test deilug with the amount 
of itr used m respiration was measured by the spiro¬ 
meter the second, dealing with the force oLrespira 
tion was measured bv pressure agunst 1 column of 
mereurv and the third concerned the movements of 
the chest which could be examined bv means of i 
specullv designed waistcoat 

January 25 —Sir Henry \ Micrs president, m tlu 
chair W 1 Alkln* M Cook, and J Harwood 
Vtrillion in Spheria—(1) S lacustre Muller, (11) s 

irneum I innd (111) S pallidum Gray These tnree 
pipers were miinlv confined to the presentation of 
results and i comparison of species, 1 general dis¬ 
cussion of the significance of the results being re 
served for i fourth ind concluding paper on 
S rtvicola Ivvo hunditd specimens of & lacustrr 
from Three Lows Noith Staffordshire and live 
hundred eich of S corneum md S pallidum from 
the Ashton ind Guide Bi idge ( mil nc ar Dukinheld 
Station hid to be examin cl 1 he authors hive 
studied the v ination of width length and thul niss 

Pvris 

Academy of Sciences, 1 ebruarv 7 M George» 
Lemoinc in the chair —G Uouy Systems of prisms 
with parallel edges—K Blrkeland lhc resolution of 
the general ilgebrue equation by hypergeomttnc 
functions of several v enables —b Jouguet 1 he 1 ise 
of Poincard in ihe theory of elasticity Pome 111 his 
studied the small deformations of in clastic solid 
starting with an imtnl state in which the tensions ire 
not zero 1 he author examines sonic the rmody nimie 
properties of elastic solids with similar deform ilions 
Gullltt A chronograph lecording photo 
graphically for the measurement of short periods in 
harmonic motion or with circular uniform movement 
by means of Lissajous s figures —C Wry A battery 
depolarised by air \ modifii ition of the Ledanche 
cell The zinc is in the form of a horizontal disc 
pi iced at the bottom of the cell, the carbon is a 
cylinder the lower flattened edge of which is imme¬ 
diately aboVe the zinc plate The removal of the 
polansing hydrogen bv the air causes currents between 
the upper and lower ends of the carbon cylinder It 
is claimed for this battery that no peroxide of man¬ 
ganese is required, local action is absent, and its 
c m f during use is very constant It has received 
practical application in the Trench Posts and Tele¬ 
graphs Department, and it has been shown that it lasts 
three times as long as the old form —P Cheveaard 
The expansion anomaly accompanying th® magnetic 
transformation of pvrrhotine ind magnetite In the 
neighbourhood of 120° C pyrrhotme suddenly in¬ 
creases in length, corresponding very probably to a 
true illotropic transformation analogous to the change 
of a-iron into y-iron This hypothesis is confirmed bv 
the fact noted by Weiss, that the magnetisation co¬ 
efficient of pyrrhotme is nearly independent of the 
temperature round about ”$20° C Magnetite also 
shows an anomaly in expansion at 570 0 C—a tem¬ 
perature near the magnetic Curie point determined bv 
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Wcisi —A Llteard Electromagnetic energy and 
thermodyn imic potential of a ay stem of currents—A 
Portovla and J Uaraod Anomaly of expansion of the 
gold copper alloys L For*<* Ihe constitution of 
the derivatives of molybdic acid J Martinet and 
O Pornkr I satin 5-^ulphonit and Isitin has not 
hitherto been directly sulphonated Details arc given 
for the preparation of isatin 5 sulphunic acid frem 
isatin and fuming sulphuric icid tnd some of its 
silts ire described—H Bonygnei Considerations on 
the tndoderm —M ind Mmc G Viiledleu 1 he non 
toxicity of toppir for mildew lh results of txptn 
ments on Phytophthora tn/isfam (thi mildew of 
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the jddition of 1 solution of sodium hvposulphitc 
Iht author attributes the suppression of the ana 
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alkihne polvsulphides for the neutrehsation of eer 
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moval of chloropimn \ ipoui from ur has been found 
to be also efficacious in 1 moving other to\ie gases 
Figures are given for the amounts required to remove 
e hlormc phosgene icrofi in hromt it e tone and othei 
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Oceanographic Problems. 

T may be taken for granted that a new Chal 
lenger expedition, such as was suggested by 
Prof W A Herdman in his-presidential address 
to the British Association at Cardiff last 
August, would have for its general objects 
just those of the great voyage of 1872-76 
One must remember that only an infini 
tesimal part of the ocean floor has been 
investigated by all the deep sea exploring 
voyages yet organised On the whole, then, 
a new expedition ought to make soundings, 
take temperature observations, trawl and 
■dredge, etc , adopting the same attitude to 
wards these matters as that already taken The 
traverses across the great oceans would, of course, 
be different ones, so that new stations would be 
Investigated—except where it may be desirable 
to check some of the former results—and here 
and there it may be found advisable to study 
some relatively small area intensively—that is, to 
make the observing stations much closer together 
than over the rest of the traverses This ought 
to be practicable, for the improvements in the 
gear employed and in its management have been 
so great since 1872 that much more work should 
certainly be done in the same time than was pos¬ 
sible on board the old Challenger Just because 
of the enormous improvement in apparatus, it 
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would be advisable to repeat much of the work of 
the former expedition, especially in areas that have 
not been touched by any of the later voyages 

Confirmation of many of the old results is abso 
lutely necessary, for instance, much is to be learned 
by repeating the observations made by the German 
plankton expedition of 1889, especially in other 
areas than the Sargasso Sea Such results would 
be of immense theoretical significance if they were 
obtained by the ntwer methods that have been 
developed, because of the criticism of Victor 
Hensen s original methods of quantitative plank¬ 
ton research The same remarks mav be made 
with reference to the collection of water samples 
from the surface and at ill levels down to the 
sea bottom 1 he activities of the nitrogen 
bacteria were practically unknown in 1872, but 
they have been studied very closely since 
I ven the methods for the estimation of atmo 
spheric g ises dissolved in sea-water have been 
greatly improved, and a general study of the dis¬ 
tribution of these at the bottom of the deep 
oceans would give information of great value in 
tracing movements of water masses on the large 
scale Something has been done since 1872 on 
the bacteria of the oceanic oozes and the over 
lying w iter, but mainly in rather shallow water 
ind on 1 very limited scale, a big series of such 
samplings over the ocean far from the land cannot 
fail to have enormous interest This, of course, 
is work that must bt done on board ship, and 
will require exhaustive preliminary research into 
methods adapted to the rather trying conditions 
With, however a modern ship, electric incubators, 
refrigerating machinery, and so on, there is no 
insuperable difficulty \\ hat m ij be really trouble 
some will be the elaboration of a thoroughly sound 
method of collecting samples of water and ooze 
from great depths by means that will satisfy a 
critical bacteriologist 

Thus, it may be agreed, the general outlook 
ought to be very much what it was in 1872, 
except that the most careful attention should be 
paid to methods, especially such as have been 
developed to an extent that the Challenger men 
of science of 1872 could not have anticipated It 
is possible also that some of the devices adopted 
during the anti submarine warfare of the last few 
years may have great potentialities, and if any 
confidential information of such promise is in 
existence it should be considered 

The results of the old Challenger expedition 
had, it is well known, certain important economic 
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consequences, and this aspect of the new expedi 
tion should certainly be kept in mind Here we 
are immediately concerned with the purely scien 
tific interest of a renewed exploration of the ocean, 
but fishery research provides biological data of 
theoretical interest, and so it is quite properly a 
part of the programme of a deep-sea expedition 
on the great scale One remembers, also, that 
such economic marine exploration has been 
asked for by the owners of deep sea fishing 
vessels, that the steam vessels employed in trawl 
ing always tend to become more and more power 
ful and to go further afield, that methods of con 
servation may quite conceivably make the pro 
ducts of tropical or polar seas accessible to the 
whole world (so that Dr W S Bruce s idea of 
utilising penguin eggs as food for Europe is by 
no means absurd) and that British commercial 
enterprise is quite capable of establishing fisheries 
in any part of the world, if it is assured 
that there is a reasonable chance of success 
One remembers that it was the exploration 
of the Stanton Banks off the Western 
Hebrides by Capt Tizard in the Tnton that led 
to the suggestion that fishing vessels might 
go there The result was the sending of trawlers 
by Mr George Moody, of Grnttsiby, And the sub 
sequent exploitation of the now well-known Dhu 
Artach fishing grounds Mr Tate Reg in made 
the suggestion at the recent British Association 
meeting that an enormous area of sea bottom off 
the South American coasts might be explored with 
much gain to ichthyology, but there miy ilso be 
great potentialities for fishing in such a survey, 
and no doubt there are other promising regions 
that might also be examined One must not forget 
that the modern steam trawler had not been in 
vented when the old Challenger suled, ind so 
such an object as we suggest here was probably 
not in the minds of her officers and naturalists 
There are certainly many other lines of imesti 
gation that ire either new or present themselves 
to us now in a new way One feels for instance 
that the mode of origin of coral reefs, atolls, 
barriers, etc , has stdl to be irivestigated on a 
really comprehensive scale and with All the 
methods of modern physical ind biological chem 
istry In this connection speculation ind theory 
have far outrun observation to the extent that one 
is appalled at the task of examining the -various 
hypotheses that have been made and of tackling 
the enormous literature Some really big investi 
gation of this subject is now imperative (if only 
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from the point of view of the unhappy teacher of 
zoology 1 ) There is probably (one finds it difficult 
to be sure) no adequate investigation of the 
physical chemistry of the water of a lagoon, con* 
sidering such matters as CO, equilibrium between 
atmosphere and sea, changes in hydrogen 100 
concentration, the effect of pelagic organisms, 
and their variability in abundance, upon these 
functions, the precipitation of calcium car¬ 
bonate from solution by bacteria (work which 
is suggested by Drew s incomplete investiga¬ 
tions in the Tortugas), and so on In fact, 
the outlook upon coral formation and the 
growth of reefs is now entirely different from 
what it was in 1872 What is the rdle of com¬ 
mensal algae and the Putter method of nutrition 
of marine animals, for instance 9 And, in this 
connection, how do deep sea animals really feed? 
There are no satisfying observations upon this 
point 

These considerations point to one direction in 
which the general methods of the old expedition 
ought to be revised It is absolutely essential that 
a new voyage should be world-wide and compre¬ 
hensive-more so than was the old voyage—and, 
given a well chosen ship, this ought to be prac 
ticable But, pqive the less, intensive investiga 
tion of relatively small areas is required—not such 
investigations as those of the Mediterranean, the 
/Egean, and the Baltic, for example (these ought 
to be the work of local expeditionary forces), but 
rather prolonged examination of ocetmc islands, 
atolls, parts of a continental coast that have 
special significance, and so on This can be at 
tempted only by detaching parties (one or two men 
of science with assistants) from the ship and leav 
ing them at such scientific, strategic points with all 
the materials and apparatus necessary for the re 
search—whatever it may be Perhaps a dozen or 
so such landing parties placed here and there over 
the world, relieved at intervals by the pirent ex 
peditton and taken care of, would be almost as 
valuable to science as the main expedition They 
could study temperature and salinity variations 
tnd meteorological phenomena, set up tide gauges, 
collect, analyse, and so on—there is no ind to the 
work to be done 

This suggests a matter of organisation which 
may well be neglected the personnel of the ex¬ 
pedition must—if all that is suggested here is 
attempted—be rather large, and it could not pos 
sibly be obtained just now It can be raised, 
given two years’ notice of the certainty that an 
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expedition will sail, for in that time men can be 
trained Just now there must be many young 
men to whom it would be sheer ]oy to be destined 
for units m a new Challenger landing party, and 
the prospect of such an adventure would be a 
powerful incentive to sustained and earnest train¬ 
ing No doubt this is a matter which those who 
are trying to organise the expedition have in mind 
No doubt also the evident shortcomings of the old 
expedition are being scrutinised—one suspects on 
reading the “Narrative” that there was a good 
deal of what is now called joy-riding ’ These 
are details, perhaps, that are incidental to the 
planning of the scientific work, but they seem to 
be really important J J 

To the foregoing account of what it may reason 
ably be expected that an oceanographic expedition 
would accomplish and of the preparation that will 
be necessary, we have now regretfully to append 
the announcement that the council of the British 
Association has reluctantly decided that the organ 
isation of such an expedition on an adequate scale 
cannot be profitably promoted at the present time 

In accordance with the resolution passed by the 
general committee at the Cardiff meeting, the 
council appointed a special oCeanbgraphic com 
mittee to inquire into the details of the suggested 
project and to prepare a reasoned statement as to 
the need for such an expedition and its probablt 
scale, scope, equipment, and cost This memo 
randum has now been completed, and is available 
for use when the occasion arises, but in view of 
the present demand for economy in all national 
expenditure, and after consultation with trust 
worthy authorities, both scientific and administrn 
tive, the council at a recent meeting adopted a 
report by the general officers to the effect that 
while retaining the scheme under consideration, 
no further action should be taken until circum 
stances seem more favourable for public cxpendi 
ture upon such an undertaking 

The Oceanographic Committee will remain in 
existence with a watching and organising brief 
ready to revive the project whenever a favour 
able opportunity arises, and the council will doubt 
less report upon the whole matter to the meeting 
of the general committee of the Association at 
Edinburgh next September 

It is hoped that the proposed expedition is post 
poned only for a season and that the interval may 
be usefully employed in perfecting plans and 
making other essential preparations 
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Problems of Life and Mind. 

(1) lhe IP ays of life A Study in Ethic* By 
Stephen Ward Pp 127 (London. Oxford 
University Press Humphrey Milford, 1920) 
6s bd, net 

(2) Symbiosis 4 Sottu physiological Study of 
I olution Bv H Reinheimer Pp xu+ 29s 
(London Headley Bros , 1920 ) 15s net 

(3) Fr 11 If ill and Destiny By St George Lane 

Tox Pitt With Open Letter on the Inter - 
national Moral Education Congress and League 
of Nations By the Rt Hon Sir Frederick 
Pollock and appendix by Frederick J Gould 
Pp xix+100 (London Constable ind Co, 

I td 1920) 5* 

(4) Beauty and the Beast An Essay in Evolution 

ary lcst/icfic By Stewart A McDowall 
Pp vn + 93 (Cambridge At the University 

Press 1920) 7s 6 d net 

1 IL solution of the problems of life and mind, 
to which George Henry Lewts addressed 
himself in mid-Victonan times, still exercises the 
thought of today It is noteworthy thit 
although he did not make full use of the concept 
Lewes, following Mill, urged that the kind of 
effect he called emergent’ (and Mill hetero 
pathic ) is qualitative, new, or as it is some 
times termed, ‘constitutive, and cannot like 
resultant effects, be quantitatively deduced 
from given antecedents b> a process of algebraical 
summation On this, much modern interpretation 
turns It does not, of course follow that there 
are not laws of qualititive emergents, just is 
there are quantitative liws of resultants Nor 
docs it follow that in life and mind, there is no 
hereditary transmission of emergent qualities 
Nay, rather it may be said th it the laws and tht 
history of evolution are founded on emergence as, 
m the long run, the keynote of progress In 
the system of philosophy which Prof Alexander 
has recently laid before us the stages of emer 
gcncc from the bosom of space time ire fully 
discussed 

Noteworthj, too, is I ewes s treatment of the 
unconscious, which, for him, was to be inter¬ 
preted, aftdr mid \ ictori in fashion, in terms of 
ph) siology That does not satisfy the thinkers 
of to day Many claim that, in psychical terms 
all that is psychical must be interpreted, and if, 
in the midst of our fully conscious life with its 
memory and anticipation, there surges up much 
that is new, and that, from its very newness 
carries neither the again ness of the one nor the 
not-yet-ness of the other, this must be interpreted 
as the outcome of psychical integration which 
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has nowise been established in the conscious life 
of the individual concerned It is not here a case, 
as in habit, of the submergence of that which 
baa been integrated in the light of conscious pur 
pose, but of the rising above the threshold of 
that which was integrated outside that individual 
life 

There are thus two forms of integration 
(1) that which is established in the course of in¬ 
dividual life above—for the most part in human 
Ide well above—the threshold of consciousness, 
and (11) that which comes to each one of us in 
integrated fqrm from the subliminal part of the 
psychical system to which we are heir Neither 
of these can now be neglected, but one or the 
other may receive special emphasis The stress 
in Mr Stephen Ward’s book (i) is on Integra 
tion in the held of thought Not readily is there 
to be found in such short compass so suggestive 
a treatment—no mere summary, but touched 
throughout with individuality—as that which is 
the foundation of his study of ethics He insists 
that, for thought, every fact is a conceptualised 
fact, and inevitably to be taken as universalised, 
and while we think in the present, what we 
think of is either past or future Hence, “in 
asmuch as the present is not expressible in 
thought, it follows that the purpose of our being 
is not expressible in thought l'or thought, the 
word ‘purpose always has a future reference, 
for life, our purpose is to be what we art, to 
have a present And while, in life, so much is 
provided for thought to discuss, yet of this 
a great deal is nowise prov ided by the thought of 
the individual or the race Its integrition has 
been otherwise est ibhshed 
The goal of reason is truth, and the first 
necessity of reason is that it should be one and 
one only There cannot [ultimately] be several 
kinds of truth It must be self-standing and 
complete, for if it were not complete, it would 
depend on something outside itself—something, 
that is which would be more trtie than itself ’ 
Whence it is obvious that no experience of 
which wc are capable could possibly fulfil these 
conditions But the perfectly right, as the goal 
of duty, is m like position Man is bound * to 
realise eventually that, situated as he is, all that 
he can know of reason or morality is that they 
are not what he is, because both require a free 
dom or completeness which his life is unable to 
supply I hey are unattainable ideals, but 
thereby they lose nothing of their grandeur 
Here morality is dealt with tn excelsu, A 
reasonable being and a moral being are one and 
the same—but beyond our reach On the other 
hand, Mr Reinheimer (2) seeks the roots of 
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morality in the very beginnings of life His ad¬ 
vocacy of Bymbiosis, in his extended sense of the 
word, is well known from his previous publica¬ 
tions Making due allowance for some over¬ 
emphasis, pardonable in the advocate, what one 
may fairly regard as his main contention—that 
integration in bionomic relatedness is essential to 
the good of all concerned in the intricate web of 
life—is sound at the core In this mesh of related¬ 
ness the nutritive factors demand as careful study 
as those which subserve the end of reproduction 
Life as a whole is an integrated symbiotic whole 
and if we be sharers in a wholesome pan- 
psychism 1 we may fairly seek and find in the very 
foundations of organic evolution the foundations 
also of the integration of the unconscious, neither 
identifying the psychical with the physiological, 
nor accepting the mythological views of Maeter 
linck and Samuel Butler (which are considered 
and criticised by Mr Reinheimer), but regarding 
them as distinct, though, in some way, deeply 
and closely interrelated Mr Reinheimer, indeed, 
suggests that the physical and mental work to¬ 
gether in intern il or domestic symbiosis 
Thus while, for Mr Ward, at the upper limit 
of human thought is the concept of duty which 
under the conditions of our life cannot be 
reached, for Mr Reinheimer the foundations of 
duty are laid in that integrated biological recipro¬ 
city to which he extends the concept of symbiosis 
Intermediate between these different levels on 
which the problems of life and mind may be dis¬ 
cussed is the doctrine of the complex as affording 
the foundations on which a superstructure of con 
sciousness is built Mr Lane Fox Pitt, in his 
Purpose of Fducation of which his essay on 
I reewill and Destiny (3) is the sequel says that 
a complex may be defined as a dynamic system of 
closely associated ideas linked together in some 
experience, or succession of experiences, with 
corresponding emotions, perceptions, memories, 
interests, and range of volitions In every in¬ 
dividual, he says, there are egos ’ innumerable, 
and they all strive Freedom is the escape from 
this bondage of strife Our destiny is the con¬ 
quest of this multiplex egoism Hence it would 
seem that, alike in the realm of ethical thought, 
with which Mr Ward deals, in that of symbiotic 
interrelatedness under Mr Reinheimer s treat¬ 
ment, and in that of a complex of complexes 
founded on the unconscious, as interpreted by 
Mr Lane Tox Pitt, the direction of progress i» 
towards further and fuller integration of factors, 
which, under the correlative process of differ¬ 
entiation, tend to fall asunder 
When, in this difficult problem of the uncon¬ 
scious, we dig down to essentials, the question 
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arises whether such a definition of a complex as 
Mr Lane Tox Pitt suggests can be accepted, at 
any rate so far as the submerged part of the ice 
berg is concerned Are there ideas, or memory- 
images, or wishes, of thoughts in the uncon¬ 
scious? Or are there psychical processes, ten 
dencies, dispositions, urges, hormes, or however 
else they may be named, which determine the char¬ 
acter and colour of ideas which, as such, live only 
above the threshold? Under the influence of 
what some regard as picturesque Herbartian 
mythology of Prof Bergson s fascinating 
poetry of the rather repellent Freudian treat 
ment of the latent dream we hive an interprets 
tion in terms of unconscious ideas and memory 
images Is this science or mythology 9 That is 
the central question, whatever the answer miy be 

Lewes was tireless in his emphasis on the dis 
tinction between what he called empirical and 
metcmpirical treatment—between whit one may 
speak of as integration in fact ind the real or 
supposed cause or source to which that Integra 
tion is due In his illuminating discussion of 
aesthetics (4), founded on Croce, but containing 
some interesting modifications of treatment, Mr 
McDowall accepts the view that the only reality 
is hung spirit and that beauty is expression, 
or the form given by the spirit to its intuitions, 
through which it makes contact with reality, but 
whereas for Croce the living spirit is immanent and 
unfolding, for Mr McDowall its ultimate ex 
planation is in its rclatedness to a transcendent 
source whence all personality is derived Our 
expression enables us to realise a greater and 
more perfect Expression than ours Love is rela 
tionship, and beauty the expression of relation¬ 
ship, but there must be reciprocity Give and 
take must go hand m hand in the realm of per¬ 
sonal being, which is the only ultimate reality 
Beauty in evolution is the progressive punfica 
tion of that which may have its temporal founda 
tions in that impulse of sex which psycho analysis 
reveals 

Now one may agree with Lewes that empirical 
and metempincal solutions of the problems of life 
and mind should be carefully distinguished It 
may be that m matters of science the latter may, 
by a self-denying ordinance, be rigorously ex¬ 
cluded, but they cannot be ruled out from philo 
sophical discussion, and Mr McDowall s well 
developed thesis, in this and other writings, 
demands full consideration before a court m 
which not only men of science, as such, are 
represented 

Regarded, however, from the purely empirical 
point of view, aesthetic expression and its correla 
hve impression must take their due place among 
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the problems of life and mind To whatever 
source the integration may be due, integration 
there is Nay but is there not more than inte¬ 
gration? Is there not the progressive evolution 
of the new? Unquestionably there is, and for 
its interpretation we must accept the concept of 
emergence, emphasised by I ewes ind elaborated 
by Prof Alexander How comes it that in thought 
there arise universals which cannot be got out of 
a mere summation of particuhrs 5 How comes 
it that the proteins of even closely allied species 
are different■* How comes it that the unconscious 
complex has characters all its own? How comes 
it that from lust in the animal there is the beau¬ 
tiful expression of love in man? In each case 
there are emergent characters which cannot be 
interpreted as resultants in terms of algebraical 
summation Science must accept emergence as 
a natural datum in the absence of which there 
would be no evolution to be interpreted It then 
falls to the lot of philosophy to ask and, if it may 
be, to answer the deeper question What is it 
that makes emergents emerge' 

Plant Biology 

A Text book of Plant Biology By Prof W Neilson 
Jones and Dr M C Rayner Pp vm + 262 + vi 
plates (London Methuen and Co , Ltd , 1920 ) 
75 

ANY have tried their hands it writing books 
on botany, and although not a few ha\e 
achieved some success none has won it in that 
full measure which to the uninitiated might seem 
so easy of achievement The subject is so rich 
and varied and plant life so intriguingly beau 
tiful, that it is indeed, hard to understand why 
we have to wait so long for a really good element¬ 
ary text book of botany It may be that the older 
among us did in our \outh drink too deep of the 
German springs of botanical knowledge, and th it 
the supplies from those sources, though excellent 
for local consumption, have the defect which is 
often inherent in their mineral and yet stronger 
waters—that of travelling ill, or it may be that 
the writing of a good text book of botany is in 
truth a peculiarly difficult task 
The science owns a broad domain—morphology, 
physiology, pathology, all he within its range, and 
those botanists are few who have wide knowledge 
of them all Moreover, the laboratory which has 
done so much for research, has not proved so 
useful as a centre for the dissemination of know 
ledge It is not a good propagating house, and 
as plants grown therein are apt to thrive but 
poorly, so books written by the dwellers in labor'a 
tones are perhaps lacking m freshness This at 
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to appeal to young people it must have something 
of the freshness of the fields and of the fragrance 
of their plants 

lhe great merit of the text book by Prof Ntil 
son Jones and Dr Rayner is that it has fresh 
ness and fragrance The irt whereby the authors 
ha\e cultivated these qualities so successfully is 
as becomes good art not apparent They have 
taken the old themes but the setting is simpler 
As is essential for the writing of a good book 
the authors have morphological minds £nd hence 
their work is well proportioned They write easih 
and simply the careless English so frequently em 
ployed by writers of scientific and other literature 
is rarely used by them Now and again they fall 
Aom grace—as, for example in the use of up 
thnee on pp a and 3 but m general the histology 
of construction—the phrasing—is as good as the 
morphological plan is sound That plan consists 
in the distribution of the subject matter under 
three headings the plant as a machine (a 
works would surely be better) the plant as. i 
begetter of machines ind the plant as a citizen 
of the world 

In the first division the mam facts of plant 
physiology and morphology arc described—ex 
perunental demonstrations being relegated to the 
end of the chapters in the second section growth 
and reproduction cell division and heredity are 
dealt with, and in the list section the ecology of 
plants is taught in a manner altogether fresh and 
delightful From the point of vantage of a beech 
clump in the Berkshire Downs the authors survey 
the vegetation and show the near and far plant 
associations plant societies and the open and 
closed formations What is no less acceptable they 
spare their readers the overgrowth of termmologv 
which unless it be pruned hard will choke the 
young plant of ecological science and prove once 
again the truth of the old adage that Botany is 
easier to learn than its nomenclature The two 
former sections of the book are treited in a more 
conventional manner ind it may be that newness 
of presentation of physiological and morphological 
facts is as unnecessary as it is undoubtedly diffi 
cult 

If as is to be hoped a new edition of this book 
be called for the authors might perhaps with 
advantage consider the advisability of jettisoning 
some of the wealth of information which they 
have included in the present edition Tor example 
alternation of generations is a subject which in 
its fullness makes a fine and impressive story but 
it is small* and unexhilarating beer when taken only 
in the fern If alternation were to go, embryo j 
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studies The desire to cover the ground,' 
though warmly approved by publishers is one 
which should be ruthlessly suppressed by every 
w riter of an elementary text book on botany It 
would also be well to transfer the chapter on the 
soil which concludes it to an earlier place in the 
volume for this chapter should certainly come 
before that on ecology and would be aptly placed 
in that section of the work which deals with 
osmotic phenomena and the ibsorption of water 
by plants ^ 

British Coal-fields. 

Cool in Great Britain By Dr W Gibson 

Pp V111 + 31J + V111 plates (London Edward 

Arnold 1920) 2is net 
HI need for a sm ill book giving within a 
reasonable compass i trustworthy summary 
of the essential char icteristics of the coalfields of 
Grcit Britain has long been felt and as might 
be expected from the high quilifications of the 
author the present volume goes far indeed to 
wards filling this want The first few chapter* 
have been practically rewritten from an earlier 
book by the same author tntitled The Geology 
of Coal and Coal Mining but they have been 
amplified and brought up to d »te If however, 
anv fault is to be found with this general portion 
it is that the author has scircely availed himself 
so fully is he might have done of the most recent 
reseirches on the subject such as the mono 
graph on the constitution of coal by Drs Stopes 
and Wheeler or the results attained by the ad 
mirable micro sections of coal produced by Mr 
Lomax Possibly also the paragraph on the 
classification of coal might have been consider 
ably expanded with advantage to several classes 
of readers 

It may be noted in passing that 6572 ft is 
now no longer the greatest depth reached by a 
diamond bore hole This is the depth of the 
Paruschovvitz boring but it was surpassed some 
years ago by the Czuchow bore hole also in 
Silesia which reached a depth of 7350 ft lhe 
two chapters dealing with the stratigraphy of 
exposed and concealed coalfields respectively are 
very well written and illustrated and should 
make the principles of this somewhat obscure sub 
ject intelligible even to the general reader 
whose demands the author has obviously kept in 
view throughout the book 

The second part, which occupies about two 
thirds of the work consists of descriptions of the 
coalfields of Great Britain and Ireland Naturally, 
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the space that can be devoted to each is very 
limited, and, as the author himself points out in 
his preface, manv details which may assume 
considerable local importance, but are rela 
tively insignificant from a more general point 
of view, have perforce been omitted The salient 
features of each field have, however, been care 
fully studied, and are stated m such a way as to 
give a sufficiently clear view of their various 
characteristics, perhaps it might have been pre 
ferable to have subdivided the coalfields of Scot 
land, and to have devoted at least two chapters 
to these, instead of dealing with all of them in 
one, although no doubt that chapter is rela 
tively a long one Whilst there are necessarily 
omissions here and there partly for lack of 
space, as has already been pointed out, and partly 
because no two geologists are at all likely to agree 
as to the relative importance of certain features 
actual mistakes are decidedly rare 

It might have been desirable to devote more 
care to the sketch maps of the coalfields, for they 
are by no means so clear as they might have been 
made, for example, in the map of the North 
umberland and Durham coalfield it is doubtful 
whether a certain line lettered as a dyke of igne 
ous rock is intended to represent the author s idea 
of the course of a possible dyjcg of such rock, 
or whether it is meant for the approximate 
line of the great fault known as the Ninety 
1 athom Dyke At the same time it is 
only right to admit that the representation 
of geological maps in black and white upon 
a very small scale is by no means an easy 
matter The author may fairly be congratu 
latcd on having compressed so much useful in 
formation within the limits of a small but well 
balanced volume, and it is fortunate that it 
appears at a moment when the importance of an 
accurate knowledge of the coalfields of the 
country is becoming generally recognised 

H L 


Practical Aeroplane Photography. 

Airplane Photography By Major H E Ives, 
U S Army Pp 422 (Philadelphia and 
London J B Lippincott Co, 1920) 185 

net 

JIAAJOR IVES was formerly officer in charge 
IV 1 of the experimental department of the 
ihotographic branch in the American Air Service, 
ind as such he and his collaborators have had 
tccess to the information, photographs, and draw 
ngs supplied by the Allies to the United States 
He has therefore had a unique opportunity of com 
jiling a book describing the practice of air photo 
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graphy in the war and the apparatus employed, 
an opportunity which has probably not been 
afforded to any other individual The work under 
taken has been, on the whole, well done, and an 
interesting book results The numerous well 
printed illustrations form one of the most 
noteworthy features, they include not only photo 
graphs of apparatus, diagrams, and interesting 
air views, but also many reproductions from the 
secret official publications of the Intelligence 
Branch of the British War Office, which have not 
hitherto been available in England When look 
ing through the 208 figures, one notices that in 
a few cases their source is acknowledged, but in 
the majority of cases figures are copied from 
English French, or Italian sources without 
acknowledgment Whatever may be said of this 
free use of English official photographs, the direct 
reproduction of five well known diagrams drown, 
we believe by Capt Durward, R A I , and of two 
tables copied from M Clerc, without reference to 
their authors can scarcely be passed without com 
ment 

The sections of the book dealing with apparatus 
and materials are distinctly good The author has 
selected his> material well, and the only inaccuracy 
noted is in the description of the Williamson film 
camera In describing tilt recorders, the Goerz 
type only is figured and mentioned, though the 
Zeiss type was more commonly employed by the 
Germans In his account of aerial photographic 
methods and the utilisation of photographs the 
author is less fortunate, probably having little 
first hand knowledge His treatment of stereo 
scopy seems somewhat superficial, while his 
chapter on map making is quite unsound He 
has adopted the untenable view that a series of 
overlapping prints taken by a plane flying level 
at a constant altitude constitutes a complete pic 
tonal map of the ground This view may pos 
sess an element of truth when the ground is flat, 
but it cannot be used as a basis for aerial survey 
It has already called down the contempt of sur 
veyors, and in 1916 led the General Staff of the 
Trench Army to prohibit the use of photo mosaics 
and squared maps made from them Under the 
impression that an assemblage of photographs— 
or a photo mosaic, to use a more precise term— 
is a map, the author goes on to give a useful 
description of the method by which such a mosaic 
is made, but is, in consequence confused when 
he tries to introduce the work and suggestions of 
Bagley Aerial map making can be developed 
only by recognising that, while a photograph 
may seldom itself be regarded as a map, it does 
give a representation of the ground from which 
an accurate map can be compiled (so long as 
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certain conditions are known) With a good 
modern lens aberrations are negligible, and every 
other factor may be determined more or less accu 
rately, the greater the accuracy attained in the 
estimation of the factors—height and such like— 
the greater will be the accuracy of the resulting 
compilation 

The conceptions of metrophotography and 
photogrammetry do not seem to find any mention 
in the book It is almost inconceivable that 
an author should devote a section of his 
boiafe to aenal mapping without any reference 
to the work already done in survey by photo 
graphy from balloons The subject of mapping 
by aenal photography was of vital importance in 
the war, and is the most promising outlet for the 
aeroplane camera in peace, its inadequate treat 
ment here forms a serious blemish on an other 
wise useful book H H T 

Our Bookshelf. 

The Flowering Plants of South Africa Edited by 
Dr 1 B Pole Lvans Vol 1 No 1, Novem 
ber, 1920 Pp 11+10 plates (London L 
Reeve and Co Ltd South Africa The Speci¬ 
ality Press of South Africa, 1920) 15s 

coloured, 10s plain 

European gardens owe so much to South Africa 
for the plants which adorn them that the appear 
ance of a South African Botanical Magazine is 
an event of considerable interest Dr 1 B Pole 
Evans, the energetic Director of the Botanical 
Survey of South Africa, who is editing Ihe 
1 lowering Plants of South Africa, is to be con 
gratulated on this new venture to bring the 
treasures of the South African flora to the notice 
of a wider public In the preface it is stated that 
the publication is due to the keenness and interest 
of a South African lady, “whose love for her 
country and its natural beauties has been the 
means of procuring the necessary funds for the 
initiation of the work ’ T he plants illustrated will 
represent so far as possible the flowering plants 
of the several provinces of the Union of South 
Africa 

It is unfortunate that in this first number the 
plants depicted, though familiar garden plants, are 
not for the most part of very special interest, and 
it is to be hoped that in succeeding numbers some 
of the less known and more striking flowers of 
South Africa will be represented 
The work being prepared in South Africa and 
produced in I ngland has suffered considerably, 
and both the illustrations and the descriptions leave 
a good deal to be desired "The printing of the 
names at the foot of the plates is also unfortunate 
m view of the corrections that have had to be 
made in England in the text of plates 3 and 4, so 
that an incorrect name appears on each plate 
The experience gained from the publication of 
this first number will, we hope, lead to a con 
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siderable improvement in following numbers Id 
making criticisms on this useful and interest¬ 
ing venture it is realised fully how great the 
difficulties in its production must have been 
I he Garden Doctor Plants in Health and Disease, 
By 1 J Chittenden Pp x+154 (London. 
Country Life, Ltd , New York Charles 
Scribner s Sons, 1920 ) 7* 6d net 
There are few gardeners, even scientific ones, 
who will not learn much from these pages, for 
Mr Chittenden s position at Wisley gives him 
many opportunities of ascertaining the common 
pests of plants and their appropriate treatment. 
After giving an excellent and popular synopsis of 
the structure and physiology of the plant, he treats 
of those ailments due not so much to parasites 
as to wrong treatment He deals with fungus 
pests by mentioning the common plants in alpha¬ 
betical order, and in a few words sketches both 
diseases and treatment His chapter on insect 
pests is not so good, though here, as throughout 
the book, he deals with principles, and if these 
are grasped the reader should be able to diagnose 
the nature, at any rate, of most of the common 
pests There are chapters on fungicides insecti 
cides, and spraying generally, the usual formulae 
being given The illustrations on the whole are 
excellent, but lose much of their usefulness by 
having no text references, and appear to have 
been collected casually Several of them are taken 
from the Ministry of Agriculture leaflets without 
acknowledgment, while others are of pests not 
mentioned in the book The reference to the 
winged form of American blight is the "fly,” and 
to the apterous form as the “insect,” is not to be 
commended, while the full explanation of the plate 
of the Daffodil Fly,' which has a humorous 
touch, would be interesting Despite minor 
criticisms which might be made this is a most 
readable and interesting book G C G 

7 he Birds of the British Isles and thetr Eggs By 
T A Coward Second series Families Anat 
idae to Tetraontdae Pp vn +376+159 plates 
(London and New York Frederick Wame and 
Co , Ltd 1920 ) las 6 d net 
This second series completes Mr Coward s work 
on British birds already favourably noticed in the 
pages of Nati re It treats of the numerous and 
varied forms of aquatic and wading birds, storks, 
bustards rails, pigeons, and the game birds The 
coloured figures, which represent practically every 
species, have been nicely reproduced in miniature 
from the late Lord Lilford s well known book, 
most of them being the work of Mr Archibald 
Thorburn The coloured figures of the eggs are 
less satisfactory, but may be regarded as accept¬ 
able In addition to these plates there are sixty 
nine photographic illustrations of both birds and 
their nesting haunts This wealth of illustration, in 
conjunction with the author’s excellent and ap 
propriate letterpress, renders this work the best of 
the minor books devoted to a subject which is 
ever growing in popularity 
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Betty and Bobtail at Pine 1 ree Farm By Lilian 
Gask Pp 324 (London G G Harrap and 
Co , Ltd , 1920 ) 6* net 
We suppose that a book by this well known 
author requires no commendation, but perhaps an 
appreciation m these pages may ha\e a peculiar 
\alue The story of a little girl s visit to a farm 
and what she saw of dog and sheep weasel and 
vole, bat and eagle and other creatures—it is 
not a work of science, of course but a work of 
art, and how it is done who shall s> iy ? We could 
tell the same story, but no child would turn an 
ear One must have the secret of the Pied Piper 
It seems clear however, that part of the success 
of the book must be due to its truthfulness—for 
the natural history seems all right except 1 tile 
about golden eagles hunting the deer in Scotland 
Another part of the success of the book must bo 
due to restraint in giving information for manv 
books for young folks fail utterly in their Sand 
ford and Mertonism rhe boy explaining whv 
bats are not birds would have been a bore if he 
had said another word, but he stops just in time 
Goethe said something about this sort of thing ’ 
The rest of the attractiveness of the book is due 
to the art of the writer We should add how ever 
that the coloured illustrations hv Miss Helen 
Jacobs are charming and the book is beautifullv 
printed We commend it heartily for voung 
children 


Letters to the Editor. 

f The Editor does not hold himself responsible for 
opinions expressed by hi corre pondents Neither 
can he undertake l) return or to correspond u ith 
the writers of rejected manuscripts intended for 
this or any other part of Naturf No notice ts 
taken of anonymous communications ] 

Ths DnmUgratioii of Elements by a-PartMlss. 

In eirlitr papers one of us his stated that long 
ringe particles which can be detected by their scm 
tillations on i zinc sulphide screen ire observed when 
a particles pass through air or nitrog n bit nit 
through oxygen or carbon dioxide Trom the deflec 
tion of these pirticles in a mignetu field it appeued 
that they were charged hydrogen atoms indicating 
that some of the nitrogen atoms yyirc disinti gr itii 
by an intense collision with an apartiik 

In thtse prelimin irv expeninmts it yvis difficult to 
get definite information as to thi range of thesi 
particles from nitrogen and so to compare them yy ith 
the H atoms set in motion bv the collisions of 
a particles yvith ordinary hydrogen Ruentlv im 
provement of the optical condiUons has made the 
counting of such weak scintillations much easier and 
more certain We have been able to show definitely 
that the H atoms from nitrogen hi\e a greater range 
than the H atoms from hydrogen the ratio being 
about 1 4 to 1 For example the H atoms liberated 
by a-particles of range 7 cm from hydrogen or an) 
hydrogen compound have a maximum range corre 
■ponding to 39 cm of air while those from nitrogen 
have a range of 40 cm This result shows that these 
particles cannot possibly arise from any hydrogen 
contamination 

This observation has opened the way to a senes of 
expenments on other elements Th| matenal under 
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examination, in the form cither of gas or of a thin 
film of element or oxide, is exposed to the a rays of 
radium C Observation of the number of scintilla* 
tions is made through a thickness of mica correspond, 
ing to a distance of 32 cm of air so that the results 
arc quite independent of tht presence of hydrogen or 
any hydrogen compound in the material 
In this way we nave obtained definite evidence that 
long t mge particles are liber ited from boron, fluorine, 
sodium aluminium and phosphorus, in addition to 
nitrogen 

Ihc numbers observed from boron and sodium are 
muth smaller than those fiom the other elements 
mentioned 

lhe following elements showed very little, if any, 
effect at an absorption corresponding to 32 cm fair, 
viz lithium beryllium carbon, oxygen magnesium, 
silicon sulphut thlonnc potassium, calcium, 
titanium m inganesc iron copper tin ind gold 
rhe gases oxygen carbon dioxide, and sulphur 
dioxide were examined at absorptions of less than 
32 cin fair and no trace of these particles was 
observed We have not yet examined whether any 
of the other elements give rise to particles of maxi 
mum range less thin 33 cm 

1 he particles liberated from all the first mentioned 
ilcim nts have a maximum range i f at least 40 cm 
in air In particular the range of the particles from 
aluminium is surprisingly gre it, and certainly not less 
th in 80 cm 

While we have no experimental evidence of the 
nature of these particles except in the case of 
nitngen it seems likely that the particles are in 
n ility H itoms liberated at different speeds from 
the elements \ssuming that the law connecting 
range and velocity of the particles is thi same as for 
the a particle it follows that the energy of the 
particle from aluminium of the maximum range of 
80 cm is ibout 25 per cent greater than the energy 
of the incident a p irticli 

It is of interest to note that no effect is observed 
in pure * elements the atomic mass of whirh is 
given bv 4» where n is a whole numl er The effect 
is however m irked in many of the elements the mass 
of which is given bv 411+2 or 411+3 Such a result 
is to be anticipated if atoms of the 411 tvpe are built 
up of stable helium nuclei ind those of the 4«+ a 
tvpe of helium and hydrogen nuiln 
It should also be mentioned that no particles have 
so far been obserced for anv element f mass greater 
than ji If this provis to bi gcneril even for 
a particles of greutt r velocity than those of radium C, 
it m iv be an inihcation th it the structure of the 
atomic nucleus undergoes some m u ked change at this 
point for example m the lighter atoms the hydrogen 
nuclei mav be satellites of the m nn body of the 
nucleus while in the heavier elements the hydrogen 
nuclei mav form part of the interior structure 
Lntil auur te data are avail iblc as to the effect 
of \elixit\ of the a particles on the number range 
and distribution of the liberated particles, it does not 
seem profit ible at this stage to discuss the possible 
mechanism of thesi atomic collisions which lead to 
the disint gration of the nucleus 

F Ruthfrford 
J Chadwick 

C ncndish laboratory February 26 

The Atomic Volume of Isotopes 

\r the discussion on isotopes at the Royal Society 
on March 3 the question was raised as to within 
what limits of accuracy the conclusion is justified 
that the atomic volume of the various isotopes of 
lead is constant, and the following collected remits 
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may therefore be of interett There are two seta of 
'data In one the density and atomic weight of lead 
from thorite have been compared with the values of 
ordinary lead md in the other a similar comparison 
has been made for the lead derived from two uranium 
minerals I hesc two sets of course cannot be compared 
together as the densities of specimens are cqmpar 
able only when they have been prepared under wen 
ticil conditions With due attention to this point the 
relative densities are in the case of lead capable of 
determination to a very high degree of accuracy 
In the first set of data (Nature February 4 1915) 
the density determinations agreed in the case of three 
determinations on 73 grams of ordinary lead to within 
eight units and in the case of two determinations on 
65 grams of thorite lead to within four units in the 
fourth place of decimals Ihe first two values of the 
atomic weights in the following table are single deter 
minations by a modification of Stas s method the 
lead being converted into chloride via the nitrate 
in a quartz vessel without transference and the ratio 
Pb PbCl, determined The third value is that ob 
tamed by O Hdmgsrhmid in Vienna on another 
fraetton of the same thorite lead used in the density 
determination by the silver titration method from, 
four determinations of the ratio PbCl, aAg and four 
of PbCl 2AgCl and the probable error is given is 
±0014 ( 7 fi 1 ch Flektrochem 1917 vol xxm p 161) 
The second set of data is that of T W Richards 
and C Wadsworth (Journ Amer Chem Soc 1916 
vol xxxvm pp aai and 1648) The atomir weights 
are also bv thp silver titration method The value 
207 ao for the atomic weight of ordinarv lead has also 
been obtained bv G P Baxter and F L Grover 
(Journ Amer Chem Soc 1915 \ol xxxvii p 1027) 
and the value 207 18 by O Honigschmid and Mile S 
Horovitz (MonaUh 1914 vol xxxvi p 345) by 
similar methods (Compare also Ann Rep Chem 
Soc 1916 vol xiu p 247) 

Varclyoflemd y ^ Bf C 

Ordinary 207199 113465 182619 +00000 

Ceylon thorite t 207694 113760 182572 00038 

20777 182639 +00029 

Mean 18 2610 

Ordinary 20720 11 337 182765 00026 

Australian ranium ore 20634 11288 182796 +00005 

Norwegian cleveite 206085 11 273 182813 +00022 

Mean 18 2791 

The differences in the atomic volume are thus 
exceedingly small and moreover they are not sys 
tematic Rejecting the single determin ition of the 
atomic weight of thorite lead it appears that ordinary 
lead with the intermediate atomic weight has an 
atomic volume slightly below that of the others It 
seems quite safe to conclude that the atomic volumes 
cannot differ by so much as three parts in ten 
thousand and the atomic diameters bv so much as 
one part in ten thousand Frfdrrick Soddy 

Relativity and the Velocity of Light 

In his article in Nature of February 17 on the 
general physical theory of relativity Mr J H Jeans 
refers to recent txpenments of Majorana and his 
remarks imply that these experiments rendered it 
possible to watch the progress of the ripple directly 
and to measure the velocity of light in its unidirec 
tional course from source to receiver with the result 
that this velocity was shown to be constant He 
contrasts these experiments with the original expen 
ments of Michelson and Mori v in which the mean 
velocity of light in its outward and return journey 
*0 2680, VOL IO7] 


after its reflection from a mirror was dealt with At 
the point m question is a fundamental one and at a 
statement to this effect has been made before, I think 
the matter should not be passed over 
lhe experiments of Majorana referred to are doubt¬ 
less those desorbed m Comftei rend us (No 14, 
tome clxv, 1917 and No 2 tome clxvu 1918) 
designed to show the constancy of the velocity of light 
relative to the observer when reflected by a moving 
mirror or when issuing from a moving source I 
venture to suggest that these experiments do not 
bear the interpretation that Mr Jeans puts upon 
them and that the experiment has not yet been 
devised that will enable a comparison to be made 
between the velocity of light on its outward and 
return journeys along the same path or that will 
give a measure of the velocity on a single journey 
The author of these papers makes no claim to have 
done this I fc-ir such an experiment is impossible 
C O Bartrum 

32 Willoughby Road Hampstead, 

February 24 

1 had not intended to m ll e the statement which 
Mr Bartrum considers is implied in mv words and 
am sorrv that in aiming at brevity I appear to have 
achieved <nly ambiguity It need scarcely be said 
that I agree that no experiment has been or can be, 
devised which can measure the velocity of light in 
anv unidirectional course The impossibility of any 
such experiment is in effect the primary postulate 
of the theory of relativity 

It is nevertheless possible to compare two vclo 
c tics along the same unidirectional course and this 
is what Prof M tiorana claims to have done 
The Michelson Morley experiment gave us the sum 
onlv of the times of two separate journeys—from A 
(light) to B (mirror) and back from B to A We 
tannot even speak of rompiring the time on AB with 
that on BA until wc have defined time at B in terms 
of the time at A If this is defined in terms of the 
relativity relation t /8 (t ux/c *) then the Michelson 
Morlev experiment is consistent with the tw o journeys 
he ng performed with the same velocity c and there 
fore in equal times but t does not of itself estab¬ 
lish equality either of velocity or of time The addi 
tional information provided bv the experiments of 
Majorana does I believe enable this equality to be 
proved 

Consider the problem In terms of an aether and a 
FitzGerald Lorentr contraction According to the 
Michelson Morlev experiment the time on the double 
journey is equal to 



but there is so far no justification for identifying 
the two terms in this sum with the times of the 
separate journeys The distributed expression for the 
time of the double journey might in general be of 
the form 

'•(■ ■ <*> 
where c+h c+) 3 are the velocities through the tether 
on the two journeys For this to conform to the 
results of the Michelson Morley experiment exptes 
sions (1) and (2) must be equal requiring that 

itt+ a+fl _ 2C . . 

(c-u+a){c+u+ti) 

Now impose a further velocity v on the whole 
Michelson Morley apparatus so that its velocity 
through the setner becomes u+v The first result 
of Majorana (Phil Mag vol xxxv, p 173) shows 
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that P remains unchanged His. second result ( Phil 
Mag vai xxxvu, p 149) shcm s that a renuins un 
changed The tune of the double journev is accord 
mgly obtained by replacing u by u+v m expression (a) 
and the Michelson Morley result rt quires that equa 
tion (3) shall remain true when u+v repl ius u Since 
Majorana s results held over a cons d< rable range of 
values of v it appears that (3) must be true tor a 
whole range of values of u requiring at mce 
a=p = o so that the two terms in expression (1) 
must represent seporatelv th times of the inwar 1 
ind outward journeys 

Translate this into relativity language and it 
appears that when x t x t are related h\ the 
usual Lorentz transformation then the Michelson 
Morley experiment when supplemented bv the vb 
servations of Majorana shows that both on the out 
ward and on the inward journey light traxels with th 
samt tonstant velocity r J H Jfans 

Relativity and the Deviation of Spectral Lines 

The prediction of the Einstein spectral line effect 
rests on two assumptions namely (1) the radiating 
source behaves as a natural clock ind (a) the time 
period of the source is transmitted bv the radiation 
to the observer 

\n alternative to the second of these assumptions is 
that the radiation transmits the hinstein interval is 
rather than the time interval dt of a vibntion This 
dternative appears to be more in accordance w th 
the general ideas of relativity 

Consider two light pulses leaving \ it times 
/* /*+<//*, and arriving at B at /, f,+df Since 
d\-o along the world line of each pulse it appears 
that the interval y*d/ A between the two departures 
from A is equal to the interval y dt between the 
imvals at B—that is the Einstein interval and not 
the time interv d is »r vnsmittod 

If this contentu n be correct th I n to n effect 
should arise not from the transference of the source 
I ut from the transfr rcnce of the obs rv er to 1 differ nt 
gravitational field 

It may be contended th it the use of the principle 
of least time in the ordinary method of deducing the 
deviation of a be am by a gravitational field pre 
supposes an underlying constant tun period in the 
radiation To this I would reply that it is possible 
to deduce the deviation without anv reference to pre 
Einstein physics I propose to deal with this po nt 
in a communication to the Philo ophical Maga tne 
H J PwFsim 

Umversitv of Queensland Br sbane 
January 15 


Wiih reference to the letter on the above subject 
in Naturf of March 3 it mav be of interest to record 
that thermionic amplifiers were applied to the opto¬ 
phone a considerable time ago with the object of 
Increasing the sound in the ordinary telephone but 
although it was evident that the sound could be 
implified it was decided that to increase the cost and 
complexity of the instrument to the extent involved by 
the aldjtion of an amplifying set was not justified 
In 1919 Messrs Barr and Strcud Ltd applied to 
Messrs Marconi of Chelmsford who were kind 
enough to prepare 1 special amplifying set 
At a later date through the kindness of Major 
Henrici the valuable advice and assistance of officers 
of the Signal Department at Woolwich were also 
obtained 

Mr Swinton by the application to the subject of 
his great experience of amplifiers has attained most 
encouraging results in making the optophone notes 
audible for instruct! nal purposes 

Jamks Wfir French 
Director Barr and Stroud Ltd 
\nnu stand Glasgow Marvh “ 


The pettier Iffeot and Lew-temperature Reeearek. 

1 was much interested to set Mr \ \ Campbell 
Swint ns letter to Naurs, of bebruary 24, p 828, 
on th abovi subject So far is 1 am aware the 
first suggestion t > iltain low tempi ratures by means 
jf the Peltier effect w is made by me when 
a student some twenty years ago If Mr 
Campbell Swinton will loot up Naiurh of August 15, 
1901 p 376, and also the Chemical News 1901, 
vjl Ixxxiv , p 73 he will set in article by 
mv self entitled On a Pcssible Method vf Obtaining 
the \bsohite Zero of iemperature in which the 
method is suggested m detail There is little doubt 
that a great field of research would open out once the 
ibsolute zero of temperature were obtained and tem 
pirature as a phase vanished from matter 

Attention may also be directed to a paper by Mr 
Brinl worth and myself entitled On the Heatless 
Condition >f Mittvr in Lhenucal Neus 1902 vol 
lxxxv p 194 Of course it must be recollected that 
vvi wvre wr ting twenty v rs ago kng before modern 
developments occurred Unfortunately 1 have been 
out of touch with such matters and hive not had the 
opportunitv of seeing whether any researches have 
been cirru l cut in th sc hnv owing to my work 
d v loping m 1 different direction 

Geoftrev Martin 

1 9 Corporati n Str et Manche ter 
March 2 


AmpMying th* Optophone 

Mr Campbell Swinton s forecast 11 Natirl of 
March 3 p 8 has been fully verified since he wrote 
On Tuesday March 1 the Marconi Co kindiv lent 
me one of their three valve amplifiers working with 
an S G Brown loud speaking telephone and wooden 
trumpet Mr F Swann of the Marconi Co per 
sonallv superintended the installation and we sue 
ceedea without much difficulty in produ ing a sound 
which made ordinary printed matter legible to 
several blind pupils in a room \ reading demonstre 
tion from the amplified sound was given in the 
presence of Sir William Collins and Mr C P 

MicCarthv 

This new development marks a great step forward 
and I consider that Mr MicCarthv and Mr Camp 
bell Swinton deserve credit for their initiative in this 
matter ' E E Foi rnier d \lb* 

10 St James’s Terrace N W 8 March 5 
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With reference t j Dr Geoffrey Martin s interesting 
letter it was because 1 thought it very possible that 
the idea was not new that 1 put my suggestion in the 
firm of an inquiry 1 ha e looked up his several 
most suggestive papus which fully bear out what 
he avs 


As I have punted out since the date of Dr 
Martin s communications to Nature and to the 
Chemical News in 1901, Prof Kamerlingh Oimes has 
verified the disappearance of electrical resistance at 
v r\ low temperatures which Dr Martin amongst 
others predicted It does not appear certain whether 
at such temperatures when electrical conductivity m 
nutnls becomes infinite either the Peltier effect or 
the r rrcsponding opposite thermopile effect would 
operate 

Perhaps these effects mav be enhanced but possiblv 
thev may disappear much would appear to depend 
upon how these low temperatures affect heat conduc- 
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tivity with regard to which 1 fancy, little i« known 
For instance with temperatures at which electrical 
conductivity becomes infinite, does heat conductivity 
also become infinite? It would seem that this can 
be determined only experimentally Perhaps Prof 
Onnes or someone else who possesses the necessary 
apparatus could be induced to try the experiment 
Let us hope that someone will do so 

A A Campbell Swinton 
66 Victoria Street -London S W i March 5 


The Sound of Distant Gun-fire 

Tux results of the comparison of observations made 
on both sides of the fighting line upon the long¬ 
distance audibility of gun fire have been rather dis 
appointing It appears that in Belgium and Germany 
a very marked maximum was found everywhere in the 
cold season, while in England and Prance the sounds 
were perceived in the summer months only More 
over in the latter countries the guns were never 
heard when the wind was blowing from the battle 
fields towards the observers while m the former 
the direction of wind seems to have been of little 
importance 

The vertical distribution of temperatures and varia 
tions of wind velocity with altitude are generally recog¬ 
nised as the chief factors of the curvature of the trajec¬ 
tories of sound and they both bend the sonorous rays 
upwards when temperatures are diminishing and the 
strength of a head wind is increasing with altitude 
lhe forme*' is at its maximum efficiency in summer 
when there is a steep gradient over the surface 
of the eprth the other is nearly always a charac 
tenstic of air flows since as a rule friction against 
the soil retards the lower slrita It appears there 
fore, at once that the long-distance transmission of gun¬ 
fire sound was observed in England and France when 
the conditions favouring the bending upwards of the 
rays were at their best On the other hand there 
seems to have been nothing particularly favourable to 
their being bent downwards in the upper air first 
because in summer temperature inversions at moderate 
heights arc rare and secondly because the con 
trary wind that was wanted was from between south 
west and north west and it is a well known fact that 
this wind generally occupies at all seasons the whole 
height of the troposphere True its speed begins 
usually to slacken above n km and at about 20 km 
eastern components appear But one might rightly 
fear that rarefaction of the atmosphere at such alti¬ 
tudes must already have reduced the intensity of sound 
greatly 

Now on the German side it is quite the reverse, 
the influences that curve the rays upwards are 
at their lowest when the maximum of audibility 
occurs since this is the case in winter when the 
gradient of temperature is very feeble and often 
reversed and with indifferent direction of wind But 
these very inversions are a powerful cause of bending 
the rays downwards Thus with the ordinary wind 
temperature theory we cannot escape an almost com 
plete contradiction 

The hydrogen-atmosphere theory of van den Borne 
and van Everdingen cannot h«lp us out of this per 
plexlty since m this theory the long-distance per 
ceptibility of sound should be quite independent of 
meteorological conditions not to speak of tne Insuper 
able difficulty of attributing sufficient intensity to a 
sound^ travelling through a vacuum of 001 cm at 

I therefore think there is only one wav of escape 
namely, to advocate dtffracUon It 19 well known 
that sonorous rays are endowed with this property in 
NO 2680 , VOL IO7] 


a remarkable degree, and along such flat trajectories 
as must be the case in the long distance propagation 
of sound, refracted rays cannot fail to diffuse to the 
earth all along It is rather surprising that there 
should be a silent zone at all Now in ordinary cir 
cumstances these refracted rays coming back to earth 
in all directions from the source would be too faint 
to be perceived by any but a very attentive and wsU- 
trained ear as soon as a moderate distance from the 
centre of emission is reached Should, however any 
cause productive of upward curvature bend the rays 
that make a small angle with the horizon then a 
caustic will be formed by these rays and also by the 
diffraction rays issuing therefrom so that the intensity 
of sound in these bundles of diffracted rays will grow 
sufficiently for hearing to be possible lne causes of 
upward binding viz vertical gradients of decreasing 
temperature and decreasing force of wind are as a 
rule the more m irked the nearer the earth one con 
aiders them Thus the rays nearest the horizon are 
the most energetic lly bent and the whole group inter 
sect one another at small angles thus forming beams 
where intensity is it a maximum 
In this theory diffraction would be the normal cause 
of the return to the earth of the sonorous waves in 
England and France temperature gradient and con 
trary wind would only have to concentrate the rays 
in caustic bundles m order to intensify the sound at 
great distances If temperature inversions and 
change of wind velocities or directions add their 
influences in order to bend the sound tracks down 
wards ns in the German winter conditions the direct 
rays themselves might be deflected towards the earth 
In this way everything seems to have a satisfactory 
explanation except the summer minimum of Ger 
many This is a very remarkable feature indeed and 
very perplexing for in summer as well as in winter 
the cond tions for the return of the sound ravs seem 
to be altogether more favourable on the German 
than n the Anglo-French side For over the con 
trary cast winds that bend them upwarls flow as a 
rule the permanent west currents of the higher tropo 
sphere the effect of which is to bend them down 
One might wonder whether perhaps their ben ling 
effect is not too strong and wht ther all 1 ut tht 1 avs 
damped by their passage through highly rarefied air 
arc not brought back ti earth too soon for a long 
distance audibility zone to be possible’ This hypo¬ 
thesis seems worth examining closely 
At inv rate the problem has lost its pleasing sun 
plicity and there is little hope that observations made 
during the war and not vet published will solve it 
adequately One thing therefore remains to be done 
and that is to turn to thit supreme criterion—expert 
ment 

Now this means organisation with vast resources 
and on a huge scale Batteries should be fired on 
some suitable spot of the ancient Front (to facilitate 
taking into account the observations of the war) 
and observers posted along well chosen lines chiefly 
in the directions against and with the wind at various 
distances in the air as well as on the ground The 
salvoes should be fired at pre arranged nours so as 
to permit of calculating the trajectories travelled 
through bv the reports At the same time and about 
the same places meteorological observations as com¬ 
plete as possible should be made and they, too should 
be taken by aeroplane and dirigible at all suitable 
heights as well as on the earth 
No doubt this would be a tremendous business 
But let it be remarked that there was a long period 
of time when it could have been done with little cost 
and scarcely anv difficulty this was in the months 
following the conclusion of peace when immense 
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dumpf of ammunition and enemy ordnance had to be 
destroyed, as well as thousands of aircraft) and when 
thousands of airmen and many war meteorologists 
were waiting for demobilisation Is it not a pity 
that all these forces have been left unemployed? 
There still may be enough of them left to attempt to 
execute at least part of such a programme But there 
is no time to lose for every step that brings us nearer 
complete demobilisation diminishes the facilities and 
enhances the cost of the undertaking 

V Schafffrs S J 

Louvain January a8 


The Designation of Vitaaunes 

The opinion now appears to be general tliat the 
bodies known as lccessory foodstuffs should not be 
termed vitamines as they have not been proved to 
be amines and in fact nothing appears to be known 
of their constitution Recently the name has been 
written vitamin but this is not sufficiently dis 
tinctive for the spoken word unless the termination 
be pronounced as min i e with the i short 
If American authors cut off the final e from 
amine as some do from chloride tod de sulph de 
sulphate etc the dropping of the e from 

vitamine will not help matters so far as such 
authors and their readers are concerned I hope thit 
the practice of dropping the final e w 11 not spread 
to Fnglish writers for although we shoul 1 probiblv 
soon get used to the appearance of chlond sulphid 
sulphit sulphat phosphat etc there may be a ten 
dency for some to pronounce these words with the 
i short as in fit and the a short as in fat 

while others would naturally retain the present pro 
nunciatinn it is most undcsiratle to have two 
different pronunciations for one and the same sub 
stance The method of spelling sulphur and its 
derivatives as sulfur sulfates etc cannot affect the 
pronunciation and moreover the ph has crept in 
in error 

The vitamines might have been appropriately 
called vitallines * which would indicate the vital 
part they play in nutrition but that is perhaps too 
near to vitelline in sound and unnecessarily long 
if they were termed vitams vitans vitines 
( vttmes is probably more euphonious than 
vitams ) or vitins ’ all possible chance of con 
fusion with other bodies would be avoided The 
different varieties could be distinguished hy A B et 
as has been proposed or by a P y etc in accord 
ance with the usual practice of so ind citing eloselv 
related rh meal substances or the water soluble 
varieties might be wr tten as w s or simplv w 
vitams and the fat soluble ones as f s or f \ tarns 
the letters w s or w and f s or f would at once be 
recognised as indicating the r solubiht es in water v 
fat and there would not be the same difficulty to the 
reader of recollecting what A B etc stand for 
A I IVFRSIDGr 

Kingston Hill Surrey 


In the notice of A Manual of the Timbers of the 
World ” in Nature of September 16 1920 the 

reviewer’s final paragraph reads as follows — Fnd 
less embarrassment to the landowning class resulted 
during the war from the confusion between the names 
* silver spruce ’ and * silver fir * 

Now, from my experience In the use of both 
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scientific and common names, 1 feel sure all this 
confusion could have been obviated by using scientific 
names only, for in this case the timbers referred to 
are both genertcally and specifically different, viz 
Picea sitchemis and Abies pectinata respectively, 
and naturally differently textured timbers Although 
it is a long way from down under, I make this 
appeal to the scientific man in the homeland, hoping 
that he may prevail on the commercial man to use 
scientific names exclusively and to show him how 
by his following a scientific lead it will be to the 
latter s financial advantage 
Much confusi 1 existed in the nomenclature of the 
product produced by c icalyptus oil distillers when the 
Sydney technological Museum first undertook research 
11 this field of t oiomics n 189/ for then it was only 
with the gre itcst difficulty that oils true to name could 
be obtained all and sundry leaves being put in the 
still By using scientific names only from the start 
the pharmaceutical perfumery and other industrial 
enterprises have in this direction been so much assisted 
thit the industry is placed on such a scientific basia 
that all orders for Austr il in o Is are given under 
s tentific names the common names being absolutely 
d s irded and so putting a stop to endless confusion 
such as one finds in the timber tnde 
If this can be iccomplishcd throighout the whole 
essential oil trade from oil distillers in the bush to 
thp city merchants and finally to the chemist and 
pharmacist surely the timber trades and foresters 
are not to be regarded as having a per ortnel on a 
lover intellectual plane than say the bush distiller 
This confusing of common nam s in Australia also 
gives great trouble to the various trades using 
timbers to give one instance only there are five 
distin t species of Proteaceous timbers placed on the 
Sydney market under the name of silky oak In 
order to assist the trades I was moved to wnte a 
paper on the subject which was read before the Royal 
Society of New South Wales As a result several 
firms are now specifying scientific names when 
placing orders for silky oak as thev know that by 
so doing they will obtain the exact kind of timber 
thev want for their requirements and insist on having 
that particular timber so in the end there is satis¬ 
faction all ro md Richard T Baker 

Technological Museum Sydney NSW 
January 6 


" Elementary Practical Bioohemiatry ” 

In the otherwise disiriminat ng and useful review 
of my 1 ttlc book Tlementary Practical Bio 
chcm stry which ujpcarel in Natirf of Novem 
ber 25 last there are certain statements due to a mis 
understand ng wh ch I should 1 ke to correct as they 
might load to n unjust est mate of the standards 
in the med cal school with which I have the honour 
to be associated The reviewer regrets that insuffi 
cient attention is paid to j reparative and quantitative 
w rl whilst the abs nrc of treatment of h drogen 
ion determ nation constitutes a senou dcfict 

As the preface indicates th s volume is one of 
three Of the other two one is to be devoted to 
climral applications and the remaining one to pre 
parative and quantitative procedures There is 
already in the press a detailed description of hydrogen 
ion determination by the indicator method and also 
bv the electrical method using the I eeds North nip 
potentiometer and a special electrode which is the 
outcome of some years of patient investigation by 
Dr J M Lewis a research student in mv laboratory 
W A Osborne 

University of Melbourne Januarv 24 
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Colloids sod Colloids! Electrolytes 


By Prof J W McBain 


C OLLOIDS comprise all matter that is made I 
up of particles smaller than a wave length 
of light, but larger than a single molecule of an j 
ordinary crystalloidal substance such as sugar, 
salt, or water It would appear that in some 
cases the chemical molecules are linked together 
into particles of colloidal dimensions and then 
from these particles are built up the familiar 
structures such as rubber fibres of cotton, wood 
or earthenware It is a moot question as to 
whether, in the case of certain highly complex 
organic substances the single molecules them 
selves may not be large enough to exhibit the 
distinctive properties of colloidal particles 

Scientific study has been devoted almost ex 
dusively to mixtures in which colloidal particles 
are dispersed throughout a second continuous 
medium such as in many precious stones, 
ink, the body fluids or a bar of soap 
where the continuous medium is water 
Furthermore, the investigations of physical 
chemists have been directed almost entirely to 
the study of very dilute colloidal solutions (sols) 
such as dilute suspensions of gold or arsenic tri 
sulphide in water whilst biologists have devoted 
a great deal of attention to gelatin and protein 
colloids of a very different type For this reason 
the innumerable observ itions that have been made 
on colloids have not been well linked up either 
with each other or with our general scientific 
knowledge There are however two outstanding 
instances in which some of the familiar and un 
ambiguous methods of classical physical chem 
istry have been extended to the study of highly 
characteristic colloids—namely soaps chiefly 

studied in this country and proteins chiefly eluci 
dated by W B Hardy and by the prefessor of 
biophysical chemistry in Vienna University Wolf 
gang Pauli 1 It now appears that soaps proteins 
and gelatin salts are closely similar types of sub 
stances whilst soaps are by far the most accessible 
to quantitative measurements 

A \ cry important characteristic of most colloid d 
solutions which have received careful study is the 
fact that the colloidal particles possess electrical 
charges For instance silver particles of dia 
meter of about soo millionths of a millimetre sus 
pended in water move under the influence of an 
electric field This must be ascribed to electrical 
charges on the particles and calculation shows 
that on each such particle there are anything up 
to 100 million negative charges or electrons This 
electrical charge seems enormous until we reflect 
that it is relatively ever so much less than the 
numher of atoms of silver and that in an ordinary 
ion there is one electrical charge for each atom 
The stability of the dilute suspensions of such 


r#*nrofP«« . iMKcrly rwnm-h«t or 
1*1 fa to b* f«B4 1* bu Folk* 
. (Dr. dan and Uiprig Ti Si. \ 


NO 2680 , VOL 107 ] 


insoluble substances greatly depends upon these 
electrical charges 

As will be shown, these irreversible or sus 
pensoid particles, which have been so largely 
studied occupy an intermediate position between 
electrically neutral colloidal particles, such as 
rubber in solution in benzene and the much more 
highly charged colloidal particles known as the 
ionic micelle that occur m such aqueous solutions 
is those of soap In the ionic micelle or particle 
the number of electrical charges is commensurate 
with the number of molecules or 10ns which have 
l ffff rc g'ated together 

Another prominent characteristic which physical 
chemists have met in attempting to study sus 
pensoid colloids is their extreme vanabdity and 
sensitiveness to all sorts of disturbing influences 
It has become almost an axiom that only variable 
and non reproducible results can be expected, and 
that they depi nd on the individual specimen exam¬ 
ined It is all the more fortunate then, that in 
the case of soap solutions it is possible to obtain 
quantitative reproducible results depending only 
upon the composition and the st ite of the system 
This has enabled us to investigate through these 
comparatively simple substances of known mole 
cular formula; and structure some of the charac 
tcristic properties exhibited by solutions of so 
many of those extraordinarily complex chemical 
substances mostly of unknown formulae which 
arc involved in all life processes and are 
frequently of very great industrial importance 
Salmon s suggestion is that these colloids should 
be called equilibrium colloids a classification 
that would in practice more or less correspond to 
the present modified use of Hardy s term ' re 
versible colloids n jw used chiefly with reference 
to the properties of dried residues The expres 
sion equilibrium colloids has the advantage of 
possessing a rather deeper significance 

In the study of soap solutions in the Bristol 
l niversity laboratory it was first established that 
the> exhibited excellent electrical conductivity 
even in the most concentrated viscous solutions 
The change in conductivity with concentration 
exhibited remarkable anomalies such as had 
hitherto been met with only in certain non 
aqueous solutions The curve passes through 
both a maximum and a minimum in moderately 
strong solution At this time it had been gene 
rallv considered that colloids as such could not 
exhibit conductivity and if observed it was 
ascribed to impurities and admixtures 
Although there were no admixtures in the case 
of these specially pure soap solutions no data 
at all existed with regard to the amount of alkali 
set free in the solution through hydrolysis of the 
soap by the solvent water Direct measurements 
succeeded in showing through two independent 
methods electromotive force and rate of cata 
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that the hydrolytic alkalinity of soap solu 
tiona {a for most purposes negligible, and hence 
that the conductivity observed must be proper to 
the soap itself Incidentally, this result is of in 
terest in showing that the process of sapomfica 
tion in the manufacture of soap could be much 
more complete than was thought by such authon 
ties as Lewkowitsch 

A further essential siage in the development of 
this problem was attained through the study of the 
osmotic activity of the soap solutions This pro 
perty is, in such cases surprisingly inaccessible 
to trustworthy quantitative measurement How 
ever a development of Cumming s dew point ap 
paratus gave a general method of securing data 
and the results were confirmed by cryostopic 
measurements upon the few soaps which could 
be studied in solution at o° Ihc upshot is that 
a mass of trustworthy data proves that soaps tx 
hibit osmotic activity comparable with that of an 
ordinary crystalloid such as sugar 

This at once exposed a fundamental dilln.ultv 
in interpreting the results according to any of the 
other hitherto recognised theories of physical 
chemistry The conductivity is that of a highly 
dissociated salt whereas the osmotic activity is 
scarcely equal to that of in undissociated crystal 
loid and yet many years of work had been de 
voted to establishing the trustworthiness if etch 
of these facts I xamination of the results of the 
concentrated solutions of the higher soaps showed 
that whereas the conductivity corresponded to 
that of two good conducting 10ns the osmotic 
pressure was only that of one ion altogether In 
other words the osmotic result proved that the 
only crystalloidal constituent of such a solution 
was the sodium or potassium ion all the other 
constituents including whatever accounted for 
quite half the conductivity being colloidal 

Hence we are driven to the conclusion that 
there are present in these solutions colloidal par 
tides the ionic micelle possessing an actual 
conductivity often several times greater than that 
of the sum total of the 10ns which are contained 
m it and which m so aggregating have retained 
their electrical charges These aggregates are 
so large that they have little or no osmotic effect 
For suggestions that make plausible the proper 
ties and stability of such aggregates reference 
must be made to papers published by the Royal 
Society and the I ondon and American Chemical 
Societies where also it is shown how these con 
ceptions explain the various properties of soap 
solutions Direct measurements are now being 
carried out to test even more directly the validity 
of the explanations here advanced 

For the sake of clearness it should be empha 
used that conductivity is not identical with rate 
of movement in an electric field for it is a re 
markable fact that matter in all states of sub 
division from single atomic ions up to coarse 
granules may move at roughly the same rate in 
an electric field This movement (cataphoreus) 
ip the case of a fine grain of sand might thus be 
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equal in magnitude to that of one of the slower 
ions, whereas the resulting equivalent conductivity 
is only infinitesimal The ionic micelle of soap 
solutions is noteworthy in that its mobility in m 
electrical held exceeds that of most true 10ns 
It is probable that quite general laws underlie 
the behaviour of colloidal particles together with 
all surfaces of separation in which ionising 
solvents arc involved thus including emulsions 
is well as large continuous surfaces 
In another respect too soap solutions afford 
1 particularly good example for the study of 
i colloid in that the whole gamut of transition 
st igcs between ordin lry salts and colloids can be 
illustrated by choosing the salts of the various 
fatty acids or even by a mere change in concen 
tration of a solution of anv one of these In 
d lute solution the soaps are 1 irgely present as 
simple salts whereas in concentrated solutions of 
the higher soaps we have the complete formation 
of colloidal electrolyte 

Having gamed some 111s gl t into the properties 
and behaviour of the slightly charged colloids and 
the highly charged colloidal electrolytes the 
greatest need at the present time for the develop 
ment ef colloid chenuslrv is tht discovery of some 
method I study 1 g lcutnl 1 1 irged eolloids 
such as for instance rubber or nitrocellulose solu 
tions No one has yet succeeded in developing a 
general method for obtlining quantitative data 
of direct significance and a big advance is to be 
hoped for in this direction This would probably 
lead to rational methods for the study of such 
familiar but complicated structures as the textiles 
or paper in which solvent is no longer present 
Recent study of soip solutions in the Bristol 
University laboratory has shown further that 
they can exist in three distinct characteristic 
forms—namely clear somewhit viscous liquid 
sols transparent elastic gels and white opaque 
curds Nearly all our previous knowledge of the 
properties of jellies has been due to the study of 
gilitin usuallv untuning admixed ind partly 
combined salts or acids The simpler case of the 
soap gels is ig i 1 mi ted for studv because 
no extraneous sul stances arc pre sent and as 
we have seen the various constituents of the soap 
solution are ch ir ictcrised by well marked proper 
tics such as conductivity and osmot c activitv 
It has now been shown that the properties of 
soap solutions ire independent of whether the 
solut on is in the form of sol or gel except for 
the distinctive mechanical properties of the latter 
In other words the chemical equilibria and 
hence the colloidal particles arc identical in sol 
and gel This means that the gel structure must 
be built up of the same colloidal particles as 
were present m the sol The possibilities as to 
the nature of this structure are severely limited 
by the fact that the conductivity remains un 
altered Hence we must infer that the colloidal 
particles are stuck together to form loose aggre 
gates which may be fragments of irregular net 
work or more probablv innumerable filaments 
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which, being embedded in the solution, give to 
the whole its temporary rigidity and elasticity. 
Many other lines of evidence support this view. 
For instance, the optical evidence shows that the 
structural elements in the gel are of very fine col¬ 
loidal dimensions, far below the powers of the 
microscope. This conclusion that die particles in 
sol and gel are identical in number and nature 
shows that nothing analogous to crystallisation 
has taken place. 



In clear contradistinction to this, curds and 
coagula are formed by a process closely analogous 
to crystallisation. Soap sols and gels show almost 
nothing in the ultramicroscope with its dark 
ground illumination, but when solidification to 
white curd begins white fibres of barely micro¬ 
scopic diameter are seen to shoot out until the 
whole becomes a dazzling? white felt of these fine 
fibres. l<’ig. i (magnification 600) illustrates 


this appearance in a typical sodium soap, the 
myristate, in this its permanent stable state. To 
the naked eye it appears as a hard white cake 
of soap. Fig. 2, the stearate, exemplifies the more 
complicated behaviour of soft potassium soaps, 
in which the fibres that first appear are extremely 
short, and often twinned, but in-which, on stand¬ 
ing, true microscopic crystalline plates appear. 
These tiny crystals undoubtedly account for the 
" figging " which is seen in most good soft soaps. 

Work at the Bristol University laboratory has 
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not been confined to the elucidation of the results 
here outlined, but an extensive programme of in¬ 
vestigation of the colloid and phase-rule pheno¬ 
mena involved in the typical processes of soap 
boiling is in progress, in the expectation that the 
precise elucidation of the behaviour of this par¬ 
ticularly suitable and characteristic material may 
lead, to the better understanding of some of the 
typical problems of the physical chemistry of the 
colloidal state. 


Inland Waterways . 1 


By Dr. HrYSSON CUNNINGHAM. 


r T''HE outstanding feature of Mr. Minikin’s book 
is the very interesting series of photographic 
illustrations which it contains; these impart a 
most effective realisation of the physical character¬ 
istics of the watercourses described in the text. 
They are a most serviceable adjunct, and some of 
the views have the additional charm of being pic¬ 
turesque. We reproduce two by way of example. 

The work consists of ten chapters, of which 
the first is preliminary, and the second deals with 
genera] considerations relating to torrential 
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phenomena, bends, valleys, and erosion, while 
chap. 111. is on rainfall. The available rainfall, 
or run-off, is said to vary between 20 per cent, 
on permeable soils and 75 per cent, on imper¬ 
meable ground. As limits, these are perhaps some¬ 
what wide, and might, in this country at any rate, 
be appreciably narrowed. From a survey of flood 
discharges in England and Wales it has been com¬ 
puted by Mr. Clayton that in average areas the 
run-off to the sea is between 50 and 60 per cent, 
of the total rainfall. Transpiration, as a source 
of absorption of rainfall, receives little notice. 
Chap. iv. deals with river surveys, and in par¬ 
ticular describes methods applicable to running 
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surveys m unexplored or virgin tracts such 
as are to be found in Brazil, where the 
author has had much experience For com 
puting discharges, the well known Chezy formula I 
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is quoted, but there is no reference to the classic 
expression of Ganguillet and Rutter, or to the 
suggested adaptation of Chezy s formula in a very 
compact form put forward by Mr Barnes a few 
years ago Chap v treats of waterways (water 
courses would be a bettet 
term) which are classified 
as torrents tor rent ill rivers 
semi torrential rivers and 
smooth flowing rivers 
Chap vi deals with floods 
chap vn with water flow 
and the two following 
chapters with river training 
and canalisation Canals 
are left to the last and are 
compressed within the limits 
of a single chapter 

From the foregoing out 
line of the contents and 
from the fact that the book 
contains only ng pages of 
matter in fairly large sized 
print with numerous illus 
trations it is evident that 
the treatment of the subject 
is necessarily general In 
deed, the author disclaims 
any attempt to include thco 
retical considerations in his 
purview The explanation 
of so important a subject as canal construction 
within the compass of ten pages is obviously in 
sufficient for completeness As a brief review, 
however, the book has the merit of being clear 
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and interesting, and the author s experiences in 
Brazil and elsewhere yield a number of practical 
hints of serviceable importance 
The startling incident recorded on p ai of the 
sudden invasion in clear 
weather of i trekking camp 
in Minas Geracs Brazil, by 
a torrent from a downpour 
of rain on the hill summits 
some few miles away gives 
a vivid idea of the uncer 
tainties and vagaries of 
rainfall in some districts 
However it is not necessary 
to seek an example so far 
aw ly is Br izil there was 
quite recently a disastrous 
ist nice of the s ime kind in 
I mcolnshirt when the town 
of Louth was swept bv a 
floid without iny warning 
The author dwells on the m 
fluence of vegetation in re 
gard to its elicit on rainfall 
and says that in Brazil as 
in other countries great 
loss has been incurred 
through the careless cut 
tmg down of trees to 
make way for the farmer 
He states that many extensive forests have dis 
appeared within the last fifty years due to the 
custom of burning down a wooded area to form 
new plantations as soon as the old for lack 
of care have become exhausted He believes 


that the lack of ram upon several districts in 
Brazil is a direct consequence of this policy 
this is an opinion which will, however not com 
mand general acceptance 
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Recent Work at Stonehenge. 


' |'HE repair of Stonehenge by the Office of 
A Works has given occasion for the renewal 
of the excavations which were begun some twenty 
years ago by the Society of Antiquaries The 
event is of good omen, not only bee tuse of the 
co operation of a learned society with a Govern¬ 
ment Department, but also because the new evi 
dcnce obtained by a season s work will emphasise 
the necessity of held work in archaeology Much 
has been written about Stonehenge and our pre 
historic monuments generally, but the past year 
has contributed more to our actual knowledge 
than all the theorists The examination of the 
so called Aubrey holes has demonstrated the 
former existence of i megalithic monument older 
than the Stonehenge of to d ly It consisted of t 
urcle of standing stones enclosed by a bank 
and a ditch and seems to have been robbed 
of its stones presumably for use m the 
present Stonehenge during the period of the 
Bronze age in this country Not long after the re 
moval of the stones cremated human remains were 
placed in nearly all the holes in the chalk where 
the stones had stood Similar deposits have been 
found in the ditch and elsewhere and it will be 
well to suspend judgment on their meaning until 
the whole area has been thoroughly explored 
Meanwhile it seems th it the last attempts to 
assign a date to Stonehenge should be recon 
sidered The ahsencc of any evidence that metal 
tools were used in its construction and the deduc 
tions based on astronomical grounds appeared 
to point to a d ite in the first half of the second 
millennium u c A more recent date is at least 
sugeested by the late discoveries 

During the course of the work the use of 
modern cranes and j icks has inevitably sug 
gested a comparison with the mechanical means 
possessed by the original builders As is well 


known, there are tenons on the tops of the up¬ 
right stones, fitting into mortises on the lintels, 
which are thus kept in their places The lintels 
also are worked with convex or concave ends, so 
that each is secured to its neighbour by a rough 
joggled joint Stones so worked could only have 
been placed in position by lowering from above 
and it is clear that the makers of Stonehenge were 
equal to the task of raising stones weighing five 
or six tons, and in some cases far more to the 
required heights and of setting them on the up 
rights with absolute precision The use of levers 
and inclined planes of earth gives no satisfactory 
explanation and seems absolutely excluded on the 
evidence of one of the existing lintels This 
shows ai enlargement of the mortises along the 
length of the under side of the stone which can 
only be the correction of a miscalculation dis 
covered when the lintel was being lowered on to 
the tenons To make the necessary alteration the 
lintel must ln\c been removed and this could 
scarcely have been effected without the use of 
some f irm of rope and a method of slinging such 
is would not be at the ommand of i primitive 
and uncivilised community 

\s a meg tltthie monument Stonehenge i> any 
thing but primitive and is indeed in a class by 
itself so far as British monuments are concerned 
Whether the excavations of the nixt few years 
will bring to light any convincing evidences of its 
origin and purpose time alone can show 

The question of the origin of the blue 
stones has been once more attempted and Dr 
H H Thomas of the Geological Survey has 
positively identified them with the formation at 
the Frescellv mountains in Pembrokeshire This 
is an important addition to our knowledge 
though the question of their transport to Stone 
henge is not thercbv solved 


Obit 

S wt go to press we deeply regret to see the 
announcement that 1 ord Moilton died 
during the night of March 8 

Sik I rn\ St mon the well known laryngologist 
died on luesdaj March i at his residence at 
Great Missenden Bucks Sir Telix was born at 
Danzig m 1849 and received his medical education 
at Heidelberg Berlin—where he took the M D 
degree ui 187 ^—and later in Vienna and Paris 
He then moved to London received an appoint 
ment as clinical assistant at the Throat Hospital 
in Golden Square in 187s and rapidly became 
known as an expert on diseises of the throat 
In 1885 he was elected a fellow of the Royal 
College of Physicians and in i8qt he was one 
of the foundeis of the Laryngological Society of 
which he was president for the years 1894-96 
When Sir Fehx retired from London in 1911 a 
son of 1040I was presented to him in recognition 
HO 2680, VOL 107] 


uary 

of his services to laryngology this sum he pre 
sented to the University of I ondon to establish 
the Semon Lecture I rust for the purpose of 
awarding a commemorative bronze medal for 
work on the treatment of diseases of the throat 
and nose and to found the Semon Lectureship 
in Laryngology Sir I elix received knighthood 
at the Diamond Jubilee in 1897 and was created 
KCVO in 1905 He was also the recipient of 
numerous foreign decorations and was an 
honorary or corresponding member of many 
medical societies Many articles from his pen 
have been published in medical journals and m the 
reports of scientific societies but he will be best 
remembered as the founder and for twenty five 
years the editor of the Internationales Central 
blatt fur Iaryngologte und Rhmologte His own 
work was chiefly in connection with cancer of the 
throat and with the functions and diseases of the 
motor nerves of the larynx 
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We regret to announce the death of Sir 
Charles Alexander Cameron on Sunday, Feb 
ruary 27, at Dublin Sir Charles was born in 
Dublin in 1830, and devoted most of his life¬ 
time to the study of public health in his birth 
place He was a fellow of the Royal Colleges of 
Physicians and Surgeons of Ireland, of the latter 
of which he had been president, and he held a 
number of diplomas from various public health 
and sanitary institutions From 1883-89 he was 
president of the Royal Institute of Public Health 
and from 1893-94 he served as president of the 
Society of Public Analysts Sir Charles was also 
a member of numerous foreign medical societies 
Tor more than half a century he had control of 
the Public Health Department of Dublin Corpori 
tion, and had been public an llvst for a large area 
round Dublin since 1862 In 1902 he was the 
recipient of the Harbcn gold medal His publica 
tions afford a measure of the scope of his interests 
in science The best known of his books is prob 
ably The History of the Royal College of Sur 
geons of Ireland the last edition of which w is 
published in 1916 lie was ilso the author of 


books on agricultural chemistry and stock 
feeding, as well as of numerous works and papers 
dealing with public health ind hygiene He re 
ceived knighthood in 188;, and was created C B 
in 1899 


iHfc death of Mr Jami<s Keiih on Iebruarya3 
is announced in Lngmecrmg for March 4 Mr 
Keith was the founder and managing director of 
the firm of James Keith and Blackman, the well 
known heating and ventilating engineers and 
much of the appartlus manufactured bv his firm 
w as of his invention He w is in associate 
mrmbir of the Institution of Civil Engineers and 
a member of the Institution of Mech mical En 
ginurs he w is also the luthor of numerous 
publications ind contributions to the technical 
Piess Mr Keith give expert evidence it) 1897 
at the Board of Trade inquiry into the ventilation 
of the London Underground Railways and also 
in 1903 4 before the Select Committee of the 
House of Commms on the vintilation of the 
Houses of Parliament 


Notes 


PRO!' A S Fddimton has been elected president 
of the Royal Astronomii il Society in succession to 
Prof A Fowler 

At the meeting of the Royal Society on Miv 5 the 
Croonun lecture will be dehveied by Dr Henry Head 
on Release of hunction in th Nervous System 

The Principal trustees of the British Musium hav 
appointed Mr C I ate Regan to bL keeper of 
7oologv and Dr G F Herbcit Smith assistant secre 
tary at the Naluril Histoiy Museum Scuth Kensing 
ton, also Mr Robert L Hibson ind Mr Reginild A 
Smith deputy keejiers in thi d partment of British 
ind medieval antiquities 

The loronto correspondent of the 1 tines announces 
that a report by i Committee of the Dominion Privy 
Council approvtd by the Duke of Devonshire thi 
Governor-Genera! expresses to Mr Vilhjalmur 
Stefansson the th inks of the Government of Canada 
in recognition and ippreciation of your distinguished 
services rendered to Canada in connection with your 
explorations in the Arctic regions 

THk Radio Research Board of the Depart 
ment of Scientific and Industrial Research 16 Old 
Qui en Street S W 1 is requiring workers of high 
academic qualification for the purpose of undertaking 
research work in wireless telegraphy The yearly 
remuneration offered is from 350! to 530J l n making 
application for the positions candidates should give 
particulars of any papers published bv them in 
scientific journals 

The following were elected fellows of the Royal 
Socjety of Edinburgh at the ordinary meeting on 
March 7 ,-Dr Nelson Annpndale, Mr w Arthur, 
Mr B. B Baker, Dr Archibald Barr, Mr J Batfho. 
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km 1 Mr A Bruc Mr Andrew Cimpbdl Dr 
Risl lalDitta Dr John Doug ill Dr C V Drys- 
dale Mr G T Forr.st Dr W C.ibsin Dr J W H 
II trrison Mr J A (1 I inib the Rev A T I auric 
Mr N il M Arthur Mr D H M Quist n Dt T M 
MiRobirt Dr J M Whan Mr J Mathieson Sir 
G H Pollard Prof I B Ross the Right Hon 
I P Smith Prof N K Smith and Dr I S 
St« w art 

At i meeting of the Royal Dublin Society on 
1 ebruarv ■*2 th presid nt I ord k ith k nncll in the 
chair the Boyle medal of the society was aw arded to 
Dr C iorg II PLthvbridge In r ommending Dr 
Pcthv bridge s name is that of a suitable recipient 
of th Boyle medal th science committee of the 
K \ il I)ul lin Siciitv dn ct d sp ual attintion to his 
reseanhcs in th ilucidation of the life history of the 
fungi which cause blight in potatoes and to his dis 
eovnv of a process in the development of the sexual 
orgins of Phytophlhora erythrosepltca Pethy , and 
of P infeslans Mont until then unknown 

Tilt Geological Sui vey has just issued vol xiv of 
its Spccnl Reports on the Mineral Resources of 
Great Britain this being devoted to a description of 
the fired ivs it thus forms a companion volume to 
vol vi, in which the other refractory materials such 
as ganister etc are described and there is naturallv 
a certain amount of overlapping between these two 
The present report deals with the geology of the fire 
clays and particularly with the avail iblc reset ves 
of this material, it is intended that the chemistry 
of the subject should be dealt with in a separate 
volume, upon which Dr J W Mellor is at present 
engaged This is the first time that any serious 
attempt has been made to collect information upon 
this subject, the economic Importance of which is 
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■very great having regard to the fact that high-grade 
refractory materials are indispensable to so many of 
our key industries 

The following are the lecture arrangements at the 
Royal Institution after Easter —Prof R A Sampson 
on (1) The Nebular Hypothesis and (a) Measurement 
of Starlight, Prof Keith, four lectures on Darwin s 
Theory of Man’s Origin, Mr Clodd on Occultism 
Sir James Fraier on (i) Roman Life (Time of Pliny 
the Younger) and (a) London Life (Tune of Addison), 
Dr C T R Wilson on Thunderstorms (the Tyndall 
lectures), Mr H S Toxwell on Nationalisation and 
Bureaucracy, Dr C S Myers on Psychological 
Studies (1) Localisation of Sound and (2) Apprecia 
tion of Music, Mr D S MacColl on War Graves 
and Monuments, Sir Alexander M ickenne on 
Beethoven, Dr H H Dale on Poisons and Anti 
dotes, Mr M Y Oldham on The Great Epoch of 
Exploration (1) Portugal and (2) Spain, Prof 
ECO Baly on Chemical Reaction Mr T Legge 
on Gnosticism ind the Science of Religions, and Dr 
R S Rait on (ij Scotland and Trance and (2) Scott 
and Shakespeare The Friday evening meetings will 
be resumed on April 8 when Dr R II A Plimmer 
will deliver a discourse on Quality of Protein in 
Nutrition Succeeding discourses will probably be 
given by Mr Ernest I iw, Sir J J 1 homson Sir 
James Walker, Sir Trank Dyson, Sir Robert Robert¬ 
son Dr Bateson Prof Starling Mr \ Mallocl 
Dr Leonard Huxley and Dr A G Webster 

Amono the centenaries which fall due this year is 
that of Sir Richard F Burton, the Oriental scholar 
and explorer, who was born on March 19, 1821 To 
the enterprise and daring which characterised 
Burton’s travels in many unexplored parts of the 
world were added unusual powers of observation and 
a passion for scholarly research which together made 
him one of the most successful explorers of the 
nineteenth century Practically all his numerous 
volumes remain standard works on the lands with 
which they deal \mong Burton’s most striking 
exploits were his pilgrimage in disguise to Mecca and 
Medina in 1853 54 and his successful journey in 1855 
to Harar, the forbidden city of Abyssinia which 
several explorers hid triad in vain to reach In 1858 
the expedition which Burton lid to Central Africa in 
company with Speke discovered Lakes Tanganyika 
and Vic tori 1 md so laid the foundations of modern 
knowledge of the sources of the Nile Later work 
included important explorations in the C amcroons the 
Gold Coast Dahomev and the Congo and travels in 
the Rockies Brazil and Iceland In addition to his 
geographical ind anthropological volumes Burton 
published a translation with copious notis of Ihe 
Arabian Nights 

In the House of Lords on March 2 Lord 
Sudeley moved a resolution requesting the Govern¬ 
ment to take immediate steps to extend the employ¬ 
ment of guide lecturers and the sale of pictorial illus 
trations to all museums and similar institutions which 
are under Government control or influence By this 
combination Lord Sudeley escapes the charge of 
asking only for fresh expenditure The lecturers, it 
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is true, cost money but the postcards and similar 
reproductions make money That has been the ex 
penence of the British Museum it Bloomsbury, and 
we have long wondered why the sale of postcards 
and photographs has not been taken up by the 
Natural History Departments at South Kensington In 
the debate initiated by Lord Sudeley a year ago the 
Primate suggested that the system might be extended 
to provincial museums Some like Colchester, already 
issue postcards, others would doubtless be glad to 
utilise the experience of the Clarendon Press and the 
British Museum authorities The profits, as Lord 
Sudeley suggested, might help to pay for the guide 
lecturers A pooling of funds under some central 
organisation might provide lecturers each of whom 
could deal with a limited geographical group of the 
smaller museums 

Thk annual general meeting of the Chemical Society 
will be held at Burlington House on Thursday, 
March 17 at 4 p m when the result of the ballot 
for the election of council will be announced and the 
retiring president Sir James J Dobbie, will deliver 
his presidential address The presentation of the 
Longstaff medal to Prof J F Thorpe will also be 
made At the anniversary dinner of the society, to 
be held at thi Hotel Cecil Str ind on the same day at 
7 for 7 30 p m the past-presidents who have com 
pleted thtir jubikc is fillows of thi souety have been 
invited as guests of honour Sir James Dewar who was 
elected on December 1 1870, and served as president 
from 1897-99, Sir Edward Thorpe elected on 
February 16 1871, and served as president from 

1899-1901 and Sir W A Tilden elected on June 1, 
1865, and served as president from 1903-5, have 
accepted invitations to be present At the first 
banquet given on November 11, 1898, during the 
presidency of Sir James Dewar, to those past presi¬ 
dents who had been fellows for fifty years the society 
entertained Sir Joseph Gilbert Sir Edward Frank 
land Prof William Odling Sir Frederick Abel Prof 
A W Williamson and Dr John Hall Gladstone, 
whilst a later banquet was held on November 11, 
1910 under the presidency of Prof H B Dixon m 
honour of Sir Henry Roscoe Sir William Crookes, 
Dr Hugo Muller, Dr A G Vernon Harcourt, and 
Prof William Odling who had completed their 
jubilee as fellows 

The route to Mount Everest is discussed in the 
Geographical Journal for February by Lt Col C H 
Bury who has been appointed chief of the projected 
expedition Col Bury favours the route from Dar 
jceling over the Jelep La Pass to Phan, and then via 
the Chumbi Valley Kampa Dzong, and Tingn Dzong 
to the northern side of Mount Everest The direct 
and shorter road to Kampa Dzong via Gangtok and 
the Tista Valley is more difficult for pack-animals, 
for it traverses in the Tista Valley a region of heavy 
rainfall where leeches abound The route via Jelep La 
is now the main trade route into Tibet, and is traversed 
constantly by numbers of mules and pack-ponies 
From Kampa Dzong to Tingn Dzoak QsL ttury fore¬ 
sees no difficulties, and estimates that the journey 
should take about seven days In broad valleys about 
15,000 ft above sea-level No advantage seems likely 
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to be gained by making use of the southern approach 
to Mount Everest by the Arun Valley, even if the 
Nepal Government gave consent Col Bury considers 
that aeroplanes would be useless in Tibet on account 
of the low density of the atmosphere, which would 
make it impossible for the present type of machine 
to nse off the ground For general transport pur¬ 
poses he advocates yaks whuh are \ery sure-footed 
and can be used up to altitudes of 20 000 ft The 
Geographical Journal announces that official news of 
the expedition will bt given solely through the Royal 
Geographical Society and the Alpine Club 

In the report of the Corresponding Societies Com 
mittee of the British Association for this Year a 
welcome change of policy is in lugurited in regard to 
the list of papers which the committee publishes 
annually Hitherto this bibliography has been limited 
to papers appearing in the publications of societies 
affiliated to this committee In that form it was in¬ 
complete, contained much that was of no value what¬ 
ever, and was of little or no use to serious workers 
By a judicious weeding out of all subjects which are 
adequately dealt with in other bibliographies or bv 
other societies the list of papers this vear has been 
confined to those dealing with the zoology botany, 
and prehistoric archaeology of the British Isles Bv 
extending its scope to include even British publica 
tion, whether of an affiliated society or not the bibho. 
graphs aims at a complete record of the work done 
in these subjects in this countn In its revised form 
the bibliography will be of immense service to those 
engaged in faumstic work ind regional surveys It 
covers the period from June to December 1919, and 
appears to bt remarkably umplete Only two omis 
sions Y\erc detected in a list of more than a hundred 
references to the fauna of 1 particular district The 
Field and Country Life ire not included in the 
journals cat ilogued, perhaps thee art regirded as 
newspapers, and therefore not within the scope of 
scientific journals I hey however, frequently con¬ 
tain records of great value, and every worker on 
British natural history has of necessity to search 
their pages for past records The bibliography could 
be made more useful by a more detailed indication 
of the scope of each paper For instance, all papers 
dealing with birds could be prefixed by the letter O 
instead of 7 , and a similar distinctive letter could be 
arranged for all groups of animals and plants Mr 
1 Sheppard, the compiler is to be congratulated on 
a useful piece of work, and thanktd for the care and 
completeness with which it has been done 
Dr James Ritchie m the January-hebruary issue 
of the Scottish Naturalist begins a survey of the 
occurrence of the walrus in northern- Scotland He 
shows that the modern walrus ( Tnchechus rostnarus) 
is a post-Glacial species which in prehistoric tunes 
ranged in British seas far south of its present haunts, 
while up to the middle of the sixteenth century it 
was evidently abundant in the Orkneys, where it was 
extensively hunted for the sake of its ivory, oil, and 
slun. Its extinction as a resident species was no 
doubt due, as in other parts of the world, to indis¬ 
criminate slaughter for economic purposes 
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Th» common fox introduced into Australia some¬ 
where about i860 has for many years been a pest, 
but, according to an article by Mr G A Heartland 
in the Victonan Naturalist for December last, the 
thousands annually slain and thrown away are to 
become a source of revenue, no fewer than 150,000 
skins have already been disposed of in the fur market 
The author is, however, mistaken in believing that in 
Europe this animal produces no more than two at a 
birth and he is also mistiken in supposing that the 
haro in Gnat Britain produces no more than one 
voung in a year Thus his contention that these 
two animals have bttome more prolific in Australia 
is not justified 

Da A E Barclay in the Archives of Radiology 
and Electrotherapy (No 246 January, 1921, p 2*5) 
indicates a danger arising from the Coolidge tube 
when used for X-rav screen work Secondary radia¬ 
tion emanates from the antirathode, and the secondary 
image may pass through the screening diaphragm 
used, it is widely dispersed and produces undesirable 
effects The recognition of this secondary radiation 
is of very great importance to the safety of the 
worker lhe danger can be rectified by inverting the 
tube or by providing a hood for the onticathode 

An interesting article on bacteriology in relation to 
commercial meat products appears in the New Zea 
land Journal of Science and Technology for November 
(vol 111, No 4), in which Mr \ M VVi ight describes 
the process of meat canning and the causes of failure 
Frozen meat is also discussed, and an interesting ex¬ 
periment on the preservative action of cold described 
A tub of water was inoculated with many millions of 
putrefactive bacteria, pieces of meat were immersed 
in it, and the tub was then placed in a freezing 
1 h amber and kept for five months at - i5°-2o° C 
At the end of this time the meat was examined, it 
w is perfectly sweet and fresh and sections showed no 
invasion of the meat by the putrefactive organisms 
If edical Science Abstracts and Reviews for February 
(vol 111 No 5) contains, among other articles, sum¬ 
maries of recent work upon the radiological treatment 
of malignant disease, botulism, and epidemic hiccough 
Botulism is a condition due to the ingestion of food 
containing poisons elaborated by an anaerobic bacillus, 
B botuhnui Several outbreaks of botulism have 
occurred of late in the United States in connection 
with canned vegetable products, e g olives, asparagus, 
and beetroot At Kiel an epidemic occurred from the 
consumption of pickled herrings No outbreaks have 
been recorded in this country, but it is of interest to 
recall that the first cases of encephalitis lcthargica 
occurring in 1918 weie mistaken for it Epidemic 
hiccough has been prevalent in Trance during this 
winter, and several French physicians believe that it 
is a manifestation of encephalitis lethargica 
Wk have received part ia (pp 351-496) of the* second 
volume of a recently established South American 
journal, Phytis, which is the organ of the Argentine 
Society of Natural Sciences It is well printed ancf 
illustrated, and ia evidently a journal whuh cannot 
be overlooked by European students The three most 
important articles in the part before us are by 
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F Santgchi on South American ants b\ G Bonarelli 
on the human mandibles of Baftohs and by J 
Brfethes on the South American bees of the genus 
Xvlocopa I atr It may be added that tw o out of 
three of the above papers are written in French 
Ths presidential address delivered bv Comdr J J 
Walker before the Entomological Society on January 19 
dealt with Some Aspects of Insect L fe in New 
Zealand It contains interesting infoimation useful 
to the student of geographical d stribution As the 
author points out the noble forests of the two islands 
arc now little more than memories and more than 
350 species < f introduced trees shrubs and weeds are 
ousting what is left of the indigenous flora It is 
also a matter of certainty that the exceptional fauna 
of New Zealand is to a great extent doomed to extinc 
tion and no effort should be lost to acquire as much 
information as possible concerning the animal life 
before the latter also is a thing of the past Comdr 
Wall er comments on the very general opinion that 
New Zealand possesses the most 1 mited nseci fauna 
of anv land of the same extent He ittributes this 
belief to tho nocturnal or unobtrusivr habits of manv 
species a large number bemg either inactive or 
retiring manv are cryptically coloured and hard to 
detect and others very local About 4000 species of 
( oleoptera are known but the Cetoniadse and Cas 
stdidsB arc absent More than 1000 species of 
Lepidoptera inhabit New 7 caland and all except 
bout 70 arc indigenous I he butterflies however 
re very poorly represented only i 3 species being 
recorded Diptera are abundant but Hemiptera and 
lhmenoptera arc comparatively few 

Durino the meeting of the Science Masters' Asso¬ 
ciation at Oxford on January 4 and 6 some interest 
ing demonstrations (with exhibits) were given bv Mr 
1 V Barker in the mineralogical department of the 
University Museum on the subject of the study of 
crystals in schools and a pamphlet of Practical 
Suggestions has been drawn up embodying the main 
facts dealt w th It s designed to amplify a 
previous pamphlet which was noticed m Nature 
of September 2 lust p 28 The preparation of solu 
tions for crystallisation instructions for the screen 
projection of the crystals grown the nature of 
crystals isomorphism polymorphism and crystal 
structure as revealed by simple measurements were 
a few of the subjects dealt with in an attractive 
manner As an example of the style adopted 4 few 
lines from the reference to the isom rph sm of the 
two acid phosphates of potassium and ammonium 
may be quoted — When the pupil has observed and 
measured both substances [under the microscope] he 
will agree with Mitscherlich that the two forms are 
isomorphous in the literal sense and if some two 
years later he came to measure them with the reflect 
ing goniometer he would like Mitscherlich revise his 
opinion and conclude that they are closely similar but 
not identical m angles 

The variations of mean sea level on the Flemish 
coa»t have been analysed by Dr Bruno Sehul* and 
the results publ shed bv the D«utsche Seewarte (Aero 
l gtsche und Hydrographucbe Beobachtungtn den 
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Dtutschen Marine Stattonen wahrend dtr Knegsstit 
1914 18 Heft 1) Owing to war conditions full 
weather information was lacking and the paper is 
chieflv concerned with long period oscillations and 
witn the correlation between non periodic venations 
and local wind hormulss are given as representing 
these effects It is interesting to note that it was 
impossible to use as data the difference between 
observed and predicted tides owing to the ibvious 
errors of the latter and daily means of hourly heights 
were used in conjunction with monthly and annual 
means The wind effects are sorted according to 
direction and strength The best results are found 
to be given by comparing the tidal height at a given 
time with the wind about three hours earlier After 
allowing for wind there is a residual effect attributed 
to air pressure the ratio between simultaneous 
changes in sea level and in barometer Is found to 
have an average value of 103 the statical value 
bemg 13 4 Apparently the long penod oscillations 
wind effects and air pressure effects are treated as 
being quite independent There is great need for 
further work on these important problems especially 
w this country 

In his presidential oddr ss to the Opt cal Soil tv on 
1 ebruurv 10 Mr Rolxrt S Whipple emphasised the 
nflucncc of the des gn of sc entif 1 instruments on their 
accuracy sensitivitv and cost of production An 
instrument may be rendered ineffect vc bv b id design 
of the moving parts bv unsuitability of the materials 
employ Ld or b\ bad workmanship Ihe selection of 
the initerials however is part of the design and 
good des gn w 11 often minimise the effoet of bad 
workmanship though the convers is not trie A 

nsideration of the fundamental principles of instru 
ment construction shows the advantages of the geo 
metric form of design Bv geometric design internal 
strain in the parts of an instrument cm be greatly 
reduced and backlash between the different parts 
eliminated Geometric design may also simplify con 
struction and thus materially reduce the cost of manu 
facture The new applications of research to in 
dustrv in many cases involve the new application of 
an old instrument Thus the research instrument of 
to-day becomes the tool of to-morrow In designing 
an instrument the manufacturer should therefore 
always have in mind the possibility of quantity pro 
duction so that the instrument can be readily 
developed from its laboratory form to one suitable 
for the workshop and capable of being manufactured 
on a large scale Cheap production is thus rendered 
possible and this is an important factor especially 
in view of the keen competition which the scientific 
instrument industry of this country has now to meet 

Part n of the Transactions of the Institution of 
Engineers and Shipbuilders in Scotland contains a 
paper by Prof A I Mellanbv and W Kerr on 
pressure flow experiments on steam noxzles This 
paper is the second of a series on the same subject, 
the preceding paper having been presented to the 
British Association in August last The measure 
ments of pressure were earned out by means of a 
search tube which when moved along the jet gave 
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the pressure at any chosen position The search tube 
has already given excellent results in the hands of 
Prof Stodola, but the method of analysis adopted m 
the present senes is believed to be new The results 
are exhibited in the form of curves and the following 
are some of the author s deductions —The purely 
convergent form of nozzle operates very much in 
accordance with theoretical ideas it has a 
smooth expansion line in agreement with its well 
rounded form, and a maximum range approxi 
mately in line with the theoretical critical drop The 
convergent parallel type scarcely acts m keeping with 
preconceived ideas this form of nozzle should be 
considered one of extended convergence only In both 
the above types theory demands a maximum range 
limited to a pressure ratio of 055 the actual ranges 
have only rough agreement with this figure The con 
vergent-divergent type has one over all range in which 
the fall of pressure is continuous but the throat pres 
sure seems always to be below the theoretical Sharp 
entranced nozzles were also experimented with 

Wmi reference to the letter published in Nature 
of February 3 discussing coloured thinking ind 
thought forms Mr G Stridsberg of Stockholm 
wishes to direct ittention to a communication by 
Prof H Mygind of Copenhagen which appeared in 
the Danish review Til \kueren for 1884 (pp 361-78) 
entitled Om Trim mg og Fantisi afonsliskc Be 
tragtnmger ( Aphorisms on Memory and Imagina 
tion ) 


A lbngthy catalogue (No 197) of scientific books 
and publications of learned societies, consisting of 
upwards of 2000 items has reached us from Messrs 
W Heffer and Sons Ltd , Cambridge As will be seen 
by the following table of contents it contains titles of 
works in most of the sciences It should therefore 
appeal to many readers of Nature who can obtain 
the catalogue upon request The list is classified as 
follows —Mathematics Physics Astronomy and 

Early Philosophy Engineering Agriculture Hus* 

bandry and Farriery Anthropology and Ethnology, 
Botany Chemistry Chemical Technology and 

Metallurgy, Geology Mineralogy and P ilseonto- 
logy Zoology and Biology Physiology Anatomy, 
and Medicine Portraits of Men of Sen me Psycho¬ 
logy and Psycho Analysis and Addenda 

A catalogue (No 410) of antiquarian and biblio¬ 
graphic interest has just been issued bv Mr T 
Edwards 83 High Street Marylebone W 1 It 

gives particulars of some 300 books maps plans, 
and tngnvings relit ng to Iondon and its vicinity 
and will be sent free upon application 

The Smithsonian Institution issues a classified list 
of its publications available for distribution to scien¬ 
tific workers either grabs or at the prices indicated 
Publications of the United States National Museum 
and of the Bureau of Amencan Ethnology are not 
included The list before us, which is Publication 
2485 is brought down to August 21 1920 


Our Astronomical Column 


Large Meteors on March i and 2 —Mr W r 
Denning of Bristol writes — On the evtning of 
Tuesday March 1 two large meteors were observed 
and on the following n ght three others were recorded 
lhe most bnlliint of them all ippeared on March 2 
at 10 p m It was seen at Bristol at Dunton Green 
Kent at Holt Norfolk and at other places It was 
a very fine object ind gave a flash which lit up the 
sky Its radiant point was a few degrees east of 
i Looms and the path of the meteor wis over the 
English Channel approximately from Dieppe France 
towards the Isle of Wight but reaching only about 
half that distance Observations arc still coming to 
hand, and the real path will be calculated from them 
It has been several times pointed out that the first 
few nights of March are specially distinguished by 
apparitions of bright meteors although no periodic 
shower is known to occur on those dates 1 here 
appear however to be several fairly active displays 
in progress and from the evidence obtained this year 
we may be enabled to determine their radiant points 
accurately 

Pons Winnbckp s Com ft —This comet has not yet 
been detected—which is a matter for surprise In 
1914 it was photographed five months before peri 
hehon and it should now be withtn the reach of 
moderate instruments especially as it is very favour 
ably placed in the morning sky The following 
elements are likely to be near tne truth —» 174® 
ft 96°, *195° 9101 log a o 509 *0687 The most 
uncertain element is the date of perihelion The fol 
lowing ephemondes for Greenwich midnight are based 
on the assumed dates —1931 June 135 and June ai e 
The uncertainty is considerably greater than eight 
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days so the search shiuld extend beyond the limits 
of the cphemcrides these however should define the 
line on which it lies with tolerable precision 
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I he search should be carried on assiduously up to 
March 20 after whi h th moon will interfere 


Two Nebula with Unparaiiblbd Velocities — 
Prof V M Sltpher announces that the spiral nebulae 
NGC 584 (R A ih 273m declination -7 0 16) and 
N G C 936 (R A 2h 23m declination — 1° 33) have 
extremely high recessional velocities which are 1800 
and 1300 km /sec respectively There is a decided 
preponderance of recessional motion indicated for the 
spiral nebul® 

Prof Eddington ( Report on the Relativity Theory 
of Gravitation p 89) suggested that these high vclo 
cities may not be real but a result of the curvature 
of space in Einstein’s system according to which 
very distant objects would have their speitral lines 
shifted towards the red 
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The Chicago Meeting of the American Association 

"PHE annual meeting of the American Association 519 and 710 respectively Admission to the opening 
* for the Advancement of Science and of the session and tp these general interest sessions was 

scientific societies associated with it which was held by ticket, a set of tickets being given to each regis- 

in Chicago from December 27 1920 to January 1 trant By this new feature it became possible to deter, 

was the seventy third meeting of the Association mine the attendance and to show its distribution 

Ihe attendance was very large more than 2400 persons among members, guests students in the University 
being registered and the programmes wore correspond etc 

ingly full and of broad scope Fourteen Sections of A visible directory of those registering kept currently 
the Association met on this occasion together with corrected by several typists and attendants proved to 
forty one national scientific societies The official be a generally appreciated feature of the Chicago 

general programme required 112 pages The meeting meeting Panels bearing the directory slips were hung 

was very successful in every way reflecting the along a wall of the registiation room so that the 

marked renewal of scientific activity that has fol directory was readily consulted by everyone 

lowed the war The American Central West was Prof h H Moore, of the Un versity of Chicago, 
naturally most strongly represented at this meeting was elected president of the Assocution for 1921 He 

Thirteen hundred and eighty three members were will preside at the Toronto meeting next December, 

registered of whom 846 were from Illinois 98 from and will give his address as retiring president at the 

Indiana 121 from Ohio 125 from Michigan 181 from Btsttn meeting a ve-ir 1 ter Prof Moore is the 

Wisconsin 72 from Minnesota 90 from Iowa, and acknowledged leader of American mathematicians and 

70 from Missouri On the other hand the attend the Association is particularly fortunate in having for 

ance was of wide geographic distribution there were its president a man of such wide interests and great 

27 registrants from California 5 from Washington accomplishments and one representing the branch of 

7 from Arizona 22 from Colorado <0 from M issi science that is fundamental to all others as is mathe 

chusetts 81 from the District of Columbia 4 from matics 

Florida 48 from Canada 10 from the Philippine Dr D T McDoigal director of the department 

Islands and 20 from China of botanical research of the Carnegie Institution of 

The address of the retiring president Dr Simon Washington was elected general secretary of the 

Flexner director of the laboratories of the Rockefeller Association in succession to Prof F l Nichols of 

Institute for Medical Research on Twenty five Cornell University Dr MacDougal has already been 

Years of Bacteriology (Science December 31 iq2o) active in the organisation of the Asso tation s work, 

gave to the 713 persons who attended the opening especially in the Pacific ind South Wc st rn Divisions 
session a clear and inspiring presentation of this very and his election as general secretary is especially for 

important subject from one who has been a leader in tunate This officer is constitutionally entrusted with 

the progress of bacteriological science Dr L O the vinous aspects of general organisition particu 

Howard Chief of the Bureau of Fntomology of the larlv with reference to the affiliation of scientific 

United States Department of Agriculture presided at societies The Association aims to become an affilia 
the meeting as president elect The Associat on has tion of all the larger and more influential societies of 
benefited immeasurably by Dr Howard s enthusiasm Amenca and with the progress of this kind of affilia 
and skill as permanent secretary during the last tion the Association becomes the only organisation 

twenty two years The roll of the Association is now through which the influence of all these societies may 

about nine times as great as it was when he bee ime be united for the advancement of science as a whole 

the chief executive officer Another step that will increase the efficiency of the 

The various sessions were held mainly in the build work of the Association was the authorisation of the 

ings of the University of Chicago which are admir appointment of an assistant secretary to issist the 

ably suited for such gatherings The local arrange permanent secretary in the scientific work of his 

ments for the meeting to which its marked success office as he has thus far been assisted in the clerical 

was due in the main were m charge of the local management of his office by the efficient executive 

committee for the Chicago meeting The personnel assistant Mr Sam Woodley Dr Sam F Trelease 
of this committee was as follows —J Paul Goode of the Johns Hopkins University who is conveniently 

general chairman Gilbert A Bliss publicity Henry located to devote part time to this work has been 

C Cowles membership Henrv G Gale meeting appointed secretary He has recently returned to the 

S aces Frank R I illie finance and William D United States after several tears of excellent service 

VMitlan hotel accommodations in the school of agriculture of the University of the 

The printing of the general programme—a very Philippines at I os Baftos P I 
difficult task on account of the very limited time avail- One of the main concrete projects before the per- 
able after the manuscript was in hand—was accom manent secretary s office for the ensuing months is 

plished with a verv high degree of efficiency by the the publication of the summarised proceedings for 

University of Chicago Press The final editing and the years 1916-21 together with the revised member- 

proof reading was in charge of Dr Goode who ship list of the Association It is hoped to publish 

together with the other members of the local com this volume m the early spring and it is to be sold by 

mlttee served the Association at great self sacrifice subscription payment being made in advance of pub- 

dunng the trying days just preceding and during the hcation The price is 1 40 dollars to members and 

meeting 2 dollars to others and orders should be addressed 

Besides the opening session there were two other to the permanent secretary s office m the Smith- 

sessions of general interest At one of these Dr soman Institution Washington D C 

Robert F Gnggs gave a beautifully Illustrated lecture The Toronto meeting of the Association will be 
on the region of Mount Kntmai Alaska and the held from Tuesday December 27 to Saturday 

Valley of Ten Thousand Smokes At the other of December 31 next The opening session at which 

these sessions Prof Robert W Wood gave a lecture Dr Howard will deliver an address as retiring prest 

on “ High-power Fluorescence and Phosphorescence dent will be on the evening of Tuesday December 37 
with ingenious and spectacular experimental demon- The annual meeting for 1932-23 will be held In 

strations The attendance at these two sessions was Boston and that for 1923-24 In Cincinnati The 
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next quadrennial convocation meeting will occur in 
Washington, D C , for 1924-25 
Dr Burton E Livingbton director of the labora 
tory of plant physiology of the Johns Hopkins Uni¬ 
versity who hat been permanent secret »ry of the 
Association since last February w is re elected per¬ 
manent secretary for a period of four years Dr 
R S Woodward was rt-elected treasurer of the Asso 
ciation, also for a four-year period 
The following vice presidents and secretaries were 
elected for the respective Sections of the Assoc i ition 
President Eliakim H Moore University of 
Chicago Chicago Ill (one year) Retiring President 
L O Howard Bureau of Entomology United States 
Department of Agriculture Washington D C Per 
manent Secretary Burton F I ivingston Johns 
Hopkins University Baltimore Md (four years) 
General Secretary D T MacDougal Desert Labora 
tory Tucson Anz (four years) Treasurer R S 
Woodw ard Washington D C (four vears) 

Chairmen anl Secretaries of Secti ns (Chairmen to 
hold Ofjiit for Om I ear Secretaries for tour 
1 ears) 

Section A Mathematics —Chairman Oswald 
Veblen Princeton Uniyersity Princeton N J Secre 
tary William H Roeyer Washington Lniyersity, 
St I outs Mo 

Section B Physics - Chairman G W Stewart 
State Uniyersity of Iowa Iowa Citv Iowa Secre 
tary S R Williams Oberlin College Oberlin Ohio 
Section C, Chemistry — Chairman W D Harkins 
l niyersitv of Chicago Chicago Ill Secretary 
Gerald I W«ndt Uniyersity of Chicago Chicago 
III 

Section D Astronomy — Chairman S A Mitchell 
Uniyersity of Virginia Ch yrlottesydie \a Secre 
tan F R Moulton University of Chicago Chicago 

Section F Geology and Geography —Chairman 
Wilkt G Miller Bureau of Mines Toronto Canada 
Secretary Elwood S Moori Pennsylvania State 
College State College Pa 
Section F 7 oologv — Chairman C A Kofoid 
Uniyersity of California Berkeley California Secre 
tary H W Rand Harvaid Unnersitv Cambridge 
Mass 

Section G Botany — Chairman Mel T Cook 
New Jersey Agricultural F\periment Station New 
Brunswick N J Secretary Robert B Wylie Ioyva 
State University Iowa Citv Iowa 
Section H Anthropology — Chairman A E Jenks 
University of Minnesota Minneipolis Minn Secre 
tary) E A Hooton Peabody Museum Cambridge 
Mass 

Section I Psychology — Chairman E A Bott 
University of Toronto Toronto Canada Secretary 
Frank N Freem in Uniyersity of Chicago Chicago 
Ill 

Section K Social and Fconomic Sciences — Chair 
man No election Secretary Sey mour C I oomis 
82 Church Street New Haven Conn 

Section O Agriculture Chairman Jacob G 

I ipman New Jersey Agricultural Experiment Station 
New Brunswick N J Secretary Percy E Brown 
Iowa State College Ames Iowa 
Section 0 Education — Chairman Guv M 

Whipple University of Michigan Ann Arbor Mich 
Secretary Bird T Baldwin Iowa Child Welfare 
Research Station State University of Iowa Iowa 
City Iowa 

There were no elections in Sections L M N 
and P 

The eight elected members of the council of the 
Association for 1921 are as follows their terms of 
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office to expire at the end of the annual meeting 
(denoted in parentheses) N L Britton (1021-22) 
New York Botanical Gardin, J McK Cattell (1921- 
22), Garrison N Y Henry C Cowles (1921-22) 

University of Chicago J C Memam (1921-22) 
Carnegie Institution of Washington, G A Miller 
(1922-23) University of Illinois, W E Ritter 
(1922 23) Scnpps Institution I 1 Jolli Cahfomu 
A E Douglass (1923-24) University of Arizona 
and Henry B Ward (1921-24) Lnivcrsity of Illinois 

The Council also includes the president the per 
manent and the general secretary th vice presidents 
for the Sections the secret ries of tin Sections and 
the representatives of the affiliated societies 

The executive committee of the council for 1921 
consists of the following mtmbers their terms of 
office to expire at the end of the innual meeting 
(denoted in pirentheses) J McK Cattfll (1922 23) 

H I Fairchild (1923 24) Simon 1 leant r (1921 22) 

L O Howird (1924 25) W J Humphreys (1921-22) 
Burton E Livingston (1024 25) D T MacDougal 
(1924-23) T H Me ore (1 )21 2) Arthur \ Noves 
(1923-24) Herbert Osborn (1)2425) ind Henrv B 
Ward (1922 ->3) 

l he collection of portruts md lut igraph letters of 
all the presidents cf the American Association made 
bv Dr Marcus Benjamin of the Smithsoni in Institu 
tion has been purchased by the Association und r 
conditions representing a parti il gift from Dr 
Beniamin 

The sum of 5000 dollars was appropriated for the 
Committee on Grants for Research to bo distributed 
during 192T 

A resolution was adopted by th council as 
follow s — 

Be it Resolved That the Amir an Asscuatmn 
for the Advancement of Science wonld welcome the 
organisation of Mexican men of science md their 
affiliation with this Association Res died That a 
committee of seycn be appointed t co-operate with 
such organisation is Mexican men of science may 
form 

The following were appointed on this committee — 
L O Howard (chairman) A T Dnugl iss F L 
Hewitt D S Hill W J Humphreys D T Mac 
Dougall and W I indgren 

The following three resolutions wcic al o adopted 
bv the council — 

Where is the Ament.an Association for the Ad¬ 
vancement of Science includes Sections on Phvsio 
logv Fxpenmental Mrdirin and 7 oology and 
whereas adyancement of knowledge in these sciences 
which is dependent upon intensive study of living 
tissue is mivitablv followed not only by imeliora 
tion of human suffenng but also by a lessening of 
animal disease and bv substantial economic gain and 
bv conservation of the food supply and whereas this 
Association is cominoed that the rights of animals 
are adequately safeguarded bv existing liws bv the 
general character of the institutions which authorise 
animal experimentation and bj the general character 
of the individuals engaged therein 

Therefore he it resolved that this Association 
agrees fullv with the fundamental aim of those whose 
efforts are devoted to the safeguarding of the rights 
of animals but deprecates unwise attempts to limit 
or present the conduct of animal experimentation 
such as have recently been defeated in California and 
Oregon for the reason that such efforts retard ad¬ 
vance in methods of prevention control and treat 
ment of disease and injury of both man and animals 
and threaten serious economic loss and be it further 
Resolved that a copy of these resolutions be in¬ 
cluded in the official records of this Association and 
that copies be sent to the National Congress to the 
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Legislatures of each State in the Union, and to each 
member of the Association " 

“Whereas the clean culture of roadsides and the 
drainage of marshes in the United States is imperil¬ 
ling the existence of the wild life of our country not 
now included in special preserves, and whereas the 
preservation of this wild life not in preserves is felt 
to be of great national importance, not only to 
students ana lovers of Nature, but to human welfare 
in general, therefore 

‘ Be 11 re solved by the council of the American 
Association for the Advancement of Science that it 
appreciates the importance of preserving this wild 
life not in preserves, and that it lends its moral sup¬ 
port to the effort to combine all interested organisa¬ 
tions in a co-operative investigations and conservation 
programme for the preservation of our unprotected 
wild life " 

'Whereas, in recognition of the unique character 
and value of our national parks and monuments to 
present and future generations, twenty four succes¬ 


sive Congresses have wisely resisted attempts to com¬ 
mercialise them and have preserved them inviolate for 
nearly half a Century, and whereas certain private 
interests are now seeking to secure special privilege 
in these areas, which if granted will seriously inter¬ 
fere with their true purpose and undoubtedly result 
in the entire commercialisation of these unique 
national museums, 

Therefore be it resolved that the American Asso¬ 
ciation for the Advancement of Science requests 
members of Congress, first, to amend the Water 
Power Act so that it shall not apply to national parks 
and monuments, and that their full control be re¬ 
stored to Congress, and, secondly, to reject all present 
and future measures which propose to surrender any 
part of these national parks and monuments to private 
control or to divert them in any way from their 
original and exclusive purpose, the preservation for 
all future generations of unique representations of 
natural conditions such as exist in no other part of 
the world " 


Indian Agriculture. 


A GRICUIIURL in India is of speual importance 
in that it is the chief industry of that great 
country, in comparison with which all others are rela¬ 
tively unimportant Of its two chief aspects crop 
production is more to the front than animal hus 
bandry, and, now that the world-shortage of food is 
so acute, more and more attention is being directed 
to the improvement of the crops in both quality and 
quantity The present position of affairs is concisely 
summed up by Mr A Howard (Journ Roy Soc 
Arts, vol lxvni , July, 1920) 
lhdia is essentially a land of small cultivators, 
intensely conservative, usually poor, and unable to 
afford to take nsks in the adoption of new methods 
Progress is consequently very slow, and is chiefly 
being made by the improvement of varieties and by 
gradual changes in methods of cultivation Since 
1905 better varieties of wheat, rice, jute, tobai cO, and 
cotton have been introduced, adding in manv cases 
nearly il per acre to the ptofits of the cultivators 
Little attention was formerly paid to the seed sown, 
and the resulting pioduct was very mixed and licked 
uniformity By gradual selection of the better types 
from the original mixtures and by organisation of the 
seed distribution the value of the crops has gradually 
been much increased 1 hough high yield is of the 
greatest importance, many of the best yielding varie¬ 
ties are slow in maturing, rendering them unsafe to 
use on account of the short growing season The 
best results are obtained with adaptable varieties, 
which do well over a wide range of conditions, 
and combine fair yield and quality with rapid 
growth and early maturity The distribution of the 
improved seed supply presented, manv difficulties, but 
these have been overcome by ’enlisting the help of 
every kind of loral agenev and systematically replac¬ 
ing the old mixed varieties in village after village 
Crop yield in India is often depressed bv the 
deficiency in soil aeration brought about bv injudicious 
irrigation by flooding When the land Is constantly 
flooded it becomes temporarily waterlogged, and the 
oxygen content is so much lowered that plants cannot 
grow satisfactorily Experiments indicate that a less 
number of floodings would give better results Tests 
made at Coimbatore (R C Wood and K R Acharva, 
“Year Book,” Madras Agricultural Department, 19x9) 
show that In manv rases a more economical and 
beneficial use of the available water can be made by 
means of a system of furrow irrigation, though flood- 
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ing is apparently more necessary for such crops as 
wheat, which need heavier watering In this con¬ 
nection adequate drainage is of gnat importance, as 
during the rains surface-waterlogging is very common, 
resulting not only in deficient aeration, but also 
in a lowering of the fertility of the soil by denitrifies 
tion A month’s waterlogging may reduce the yield 
of wheat by as much as sixteen bushels to the acre 
Surface drainage by means of trenches about 2 ft 
deep has proved effective, and the water so collected 
may be utilised by running it on to low-lying rice- 
fields With improved drainage it is possible to grow 
the more deeply rooted crops which fail owing to the 
rotting of their roots when water is held up in the 
soil 

rhe temperature of the soil is another factor bear¬ 
ing a close relation to the crop If the soil is too 
warm at the usual time for sowing wheat the seed¬ 
lings do not thrive, and are liable to attack by white 
ants, the damage has been proved to be due to the 
partial destruction of the root system of the seedlings 
by the high soil temperature Suggested remedies 
are the postponement of sowing for a week and the 
opening of furrows to cool the soil by evaporation 

The advances outlined above are now being followed 
up by the gradual introduction of modem methods 
of manuring, and experiments with artificial fer¬ 
tilisers suggest possibilities for the future W A 
Davis (Indigo Publication No 6 Pusa) has obtained 
remarkable results bv the use of superphosphate on 
cereal crops, emphasising the fact that if the soil is 
poor in organic matter this deficiency must be made 
good before the superphosphate can act efficiently 
Green manuring with sannai (Crotalana j uneea) often 
meets this difficulty satisfactorily Similar increases 
have been obtained with indigo crops, and the response 
to mxnurial treatment is considered to make the future 
position of natural indigo very hopeful, the one 
essential being that cheap supplies of phosphatic 
manures shall be available to planters m the near 
future 

In Mvsore the millet ' ragi ” (Eleustne eoracana) Is 
of pre-eminent importance, as it covers one third of 
the total cultivated area, and is the staple food of 
four-fifths of the people L C Coleman (Dept 
Agnc Mysore, Bull 11) sets forth the results of much 
experimental work on the improvement of this crop 
as regards methods of cultivation, manuring, and seed 
selection, together with much useful information with 
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regard to the habit of growth of the plant and the 
disease* to which it is li ible Although no tests seem 
to have been made it is suggested that on the typical 
ragi soils basic slag ana bone meal would probably 
be mote advantageous than superphosphate 
The most casual survey of the available literature 
shows clearly that the possibilities of agriculture in 
India are being recognised as never before Indian 
•oils have hitherto been starved and much of the 
cultivated land has almost reached the maximum state 
of impoverishment (D Clouston Agnc Journ India 


vol x\ ) ind consequently it is likely to respond well 
to mammal treatment 1 ungal disenses and insect 
pests take heavy toll of the crops nnd demand much 
investigition before they can be controlled Never 
the less the need for improvement is fully recognised 
and steady but slow progress in this direction is being 
made by the patient and determined efforts of th< 
many workers who have the interests of the country 
at heart and the advance already m ide w of good 
augury for the futuie 

\\ f Bki nc hlfy 


Precious SWnes in xoio 


'T'HL long and valuable series of annual reports 
A on precious stones commenced by Or George F 
Runs of New Aork in 1883 in the publications of 
the United States Geological Survey, and continued 
bv him since 190? in the Mineral Industry bears 
witness to his enthusiasm for a subject in which he 
is the leading authority His latest report, for 1919 
has just been issued as an advance chapter (30 pages) 
of vol xxvni of the Mineral Industry From it the 
following points are extracted 
During the war period the demand for articles of 
luxury naturally fell but now a marked reaction has 
set in, and sales in Pans and elsewhere already exceed 
those of the pre war period Not only are a greater 
number of articles sold but they also command higher 
prices This is especially the case in the United 
Mates where the annual value of the imports of 
precious stones is now (105 000,000 dollars in 1919) 
more than double ever before As with everything 
else the war has had far reaching effects on the trade 
in precious stones Difficulties have ansen owing to 
the varying rates of monetary exchange, labour ques 
tions and the shifting of the centres of industry 
Efforts are being made to discover fresh sources of 
supply As in previous tunes of great disturbance 
speculators and refugees acted wisely who converted 
perishable goods and almost worthless paper money 
into portable and durable jewels 
Diamond is bv far the most important item To 
the South African output which is controlled by the 
London Diamond Syndicate the new territory of 
SouthWest Africa contributes ai per cent The total 
production of the Union in 1919 of rather more than 
•» 400 000 carats (about half a ton) amounts to only 
half that for the vear 1913 but the value (nearly 
ta 000 oool sterling) is actually greater so great 
has been the advance in price The sales however 
somewhat exceeded the production for the year the 
reserve stock having been drawn upon River 
stones," being of better quality command higher 
prices the average in 1919 was just above 13I per 
carat as against 4! in 1914 These stones are now 
being collected from the bed of the Vaal River with 
the aid of diving bell caissons and compressed air 
A notable diamond is one of 1400 carats ( = 300 grams) 
found in the Premier Mine near Pretoria in 1919 


it is perhaps a portion of the same large crystal 
as the famous Culhnan diamond found in 1905 
New di imond fields are recorded 111 Kenya Colony, 
Gold Coast Uecjiuanaltnd Gnqualand west and 
Orange Free State Ihe Belgian Congo yielded in 
1919 about a quarter of a million carats whilst the 
returns from other countries (except a small quantity 
from British Guiana) arc practically negligible 
As a diamond-cutting centre Amsterdam still takes 
the lead but the industry is now being developed in 
England particularly at Brighton for thi employ 
ment of disabled soldiers More cutting is also being 
done in America as shown by the increased imports 
of uncut stones and the establishment of cutting 
works in South Africa is under consideration For 
these reasons the Dutch are considering the poesi 
bilitv of increasing the output from Borneo by 
systematic mining The Arkansas diamond field is 
also to be explored more systematically Besides its 
use is 1 gem diamond has many important technical 
applications but it is a significant fact that the 
Ameriran imports do not show an increase in this 
direction the enormous increase noted above being 
accounted for bv the imports of cut but unset gems 
Pearls form the next largest item in the American 
imports Here again attempts ire being mode to 
increase the production of the pearl fisheries on the 
western coasts of Central America whilst the fresh 
water pearls of the rivers of the United States are 
likely to be collected on a large scale 
Corundum gems show a steady though compari 
tivelv small output from Upper Burma (ruby nnd 
sapphire) and from Fergus County in Montana 
(sapph re) Opal dejxwits are now be ng successfully 
developed in South Australia ind a new deposit of 
blacl opal has been discovered in New South 
W des Tme examples of fire opal are mentioned 
from Western Australia A fine mass of precious 
opal weighing ^7 grams has been found in the new 
opal mining district in Nevada Mention is made of 
the beaut ful bright blue zircons which have recently 
appeared in the gem market but no Information Is 
given as to their source This has been variously 
suggested to be Cevlon India Siam or Queensland 
t is evidently 1 ept a secret for trade purposes 


Copper Deposits of Arizona 


A VLRY complete and highly interesting mono 
graph on the vopper deposits of Ray and Miami 
Aruona by Mr 1 L Ranvome has just been 

issued by the United States Gcolog cal Survey as 
Professional Paper 115 These ore bodies have 

rapidly attained first class importance among the 
great copper producers of the United States Tor a 
good many years dating back to 1880 work had 
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been ( irried c n in this district the small ri her veins 
being worked and a fair amount of copper won but 
these deposits were not of a permanent character 
About 1905 the attention of mining men was directed 
to the low grade disseminated ore of the region and 
worl on this commenced about 1911 Up to 1918 
nearly 46,000 000 tons of this ore had been mined 
and 490000 tons of copper produced The reserves 
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in 0119 group of these mines, that of the Ray Con. 
solidatea Copper Cp were estimated in 1916 as more 
than 93000000 tons averaging 303 per cent of 
copper, those in the Miami mines at 50 000,000 tons, 
averaging 16 per cent and those in the Inspiration 
mine at 97 000 000 tons carrying 163 per cent The 
ore bodies are large irregular, flat lying masses, and 
consist partly of Pinal schist and partly of granite 
and monzomte porphyry carrying disseminated copper 
ore some being more or less uniformly distributed 
through the rock and some concentrated in threads 
or veinletg The copper occurs principally as chalco 
cite though chalcopyrito is also met with The 
ore-deposits have apparently been formed by a process 
of secondary enrichment upon rock that contained 
relatively little copper The latter is termed by the 
author protore and apparently contained from 
04 to 08 per cent of copper This protore 
appears to hive been formed by the action of tnermal 
alkaline sulphide waters carrying copper in solution 
and there is considerable evidence that the presence 
of great bodies of monzomte porphyry lying far deeper 
than the present ore bodies were in some way con 
netted with the presence of these hypogene solutions. 


University and Educational Intelligence 

Cambridge —H R H the Pr nee of Wales will visit 
the University to receive an honorary degree on 
Mav 31 rtext 

Mr A D Browne has been elected to a fellowship 
at Queens College Mr W M Smart Trinity Col 
lege chief assistant at the observatory has been 
appointed to the John Couch Adams astronomership 
recently founded under a bequest by the late Mrs 
Adams 

Smith s prizes hive been awarded to L A Pars 
Jesus College for an essay on The General Theory 
of Relativity and to W M H Greaves St John s 
College for an essay on Periodic Orbits in the 
Problem of Three Bodies 

A course of thirty lectures on applied entomology 
is to begin in the Easter term and Long Vacation By 
Mr F Balfour Browne for those students who wish 
to complete their training for such work in the tropics 
or in tnis country 

Dr Waiter L Coiiinoe of St Andrews Umver 
sity has been appointed keeper of the York Museum 

The annual gathering of the South Western Poly 
technic Institute Chelsea will be held to-morrow 
March n lhe ihair will be taken at 8 15 p m by 
Mr C H St J Hornby (chairman of the governing 
body) and a lecture will be given by Prof A Harden 
oh Vitamins—Essential Constituents of I ood 

The Natnnal Union of Scientific Workers an 
nounces a public meeting to be held on Tuesday 
March i 3 t 6 p m in the Geology Theatre Royal 
School of Mines South Kensington when Mr W 
Brierley will speak on Personal Impressions of 
American Biological Research I he chair will be 
taken by Sir A D Hall 

In view of the large demand for tickets for the 
lecture on Himalayan Exploration with Special 
Reference to Mount Everest recently delivered bv 
Profs J N Collie and E J Garwood at University 
College London the lecture will be repeated on 
Monday, March 21 at 5 15 p m , at the college The 
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proceeds of the lecture will be devoted to the College 
Athletic Ground Fund, for which a sum of boool is 
needed 

At a recent meeting of the Bristol University 
Colston Society Committee it was decided to alter 
the title of the society to Colston University Research 
Society Originally founded as the University Col 
lege Colston Society in 1899 its funds were applied 
m the first instance to the General Sustentation Fund 
of the college and afterwards to a considerable extent 
to propaganda work in connection with the proposed 
Bristol University On the establishment of the Lm 
versity the society automatically became the Umver 
sity Colston Society At the same time the decision 
was made to apply the funds of the society henceforth 
to the support of research work within the Umver 
sity The new name Colston University Research 
Society emphasises the fact that the society exists 
to support research work within the University and 
should make it clear that the funds ore devoted 
entirelv to facilitate and extend this work the value 
of which to the industrial and commercial world ind 
to the community at large cannot be over estimated 
The annual dinner of the society is fixed for Mav 23 
being tho day preceding Founder s Day and this dav 
his been idopted now as a permanent date The 
president is Alderman F Sheppard and Sir William 
Bragg Quain professor of physics in the University 
of London has accepted the invitation to be present 
as the guest of the society The pr sident elect is Mr 
E Walls 

A very interesting and comprehensive course of six 
lectures on Italian engineering is now being giv n 
under the auspices of the University of London by 
Prof Luiggi of the University of Rcme at the 
Institution of Civil Fni inters In his first lecture 
presided over by the Italian Ambassad r Prof Lurggi 
outlined the subjects he proposed to consider and 
pointed out that an impelling motive of ne trlv ill 
modem engineering work in Italy was the necessity 
of increasing the food production of the country by 
irrigation and bv the reclamation of m irshv lands in 
order to provide for a present popilation of about 
40 000 000 which is increas ng at the rate of 300 000 
a vear Another vital problem is to develop their 
great water power resources owing to the scarcity of 
fuels and the impossibility of paving for imported 
coal and other fuels it present-div prices In 
southern Italy where water is scantv it has been 
necessary to construct the Apulian aqueduct nearly 
1000 miles long and bv far the largest work of its 
kind in the world In his second lecture some 1m 
portxnt irrigation canals will be described and the 
various schemes of reclaiming marshv land by 
drainage canals bv silting up w th muddv floodrwater 
and bv pumping The main topic of the third lecture 
will be the great hydro-electric installations some of 
which have units of 20 000 h p working under excep 
tionallv high heads as in the Adamello where an 
available fall of 3000 ft has been successfully utilised 
for several vears although this working head will 
be surpassed in other plants now under construction 
Applications of electrical power to railways will also 
be described as will an extremely interesting power 
station at Larderello in Central Tuscanv m which 
steam for three turbines each of 4000 h p is derived 
from volcanic heat tapped bv pipes driven to depths 
of from soo ft to 600 ft The University of London 
is particularly fortunate in having so distinguished 
an authority and so able a lecturer as the president 
of the Institution of Civil Engineers in Rome to give 
this course of lectures to its students and the engineer, 
mg world 
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Calendar of Scientific Pioneers. 

Marsh 10, 1810. Hanry Oavaeduh diatl.-Of noble 
birth and a natural philosopher in the widest sense 
of the term, Cavendish spent practically all his life 
m the pursuit of science, carrying out most of his 
work in his secluded home at Clipham Ills expert 
ments on air led to the discovert of the constant 
quantitative composition of the atmosphere, of the 
composition of water and of nitric acid, ami pa\cd 
the way to the discovery of argon He mcisurcd the 
density of the earth and left a mass of valuable 
material relating to electricity which wts published 
by Maxwell Biot referred to him as le plus ncht 
de tous les savants, et probablement aussi lc plus savant 
de tous les riches ” He is buried in All Saints’ 
Church, Derby 

March 10, 1012. Sir Oharlcs WyviMe Thomson died 

hspeciillv remembered is a student of the bio 
logic il conditions of the depths of the se i 1 homson 
took part in the dredging expeditions in the Lightmm » 
and Porcupine (i868-hq), and was scientific head of 
the Challenger Expedition From 1870 until his 
de ith he yv is profc ssoi of natural history in Fdin 
burgh University 

March 10, 1900. George James Symons died.— \n 

indef itigable worker in meteorology Simons pub 
lished thirty mm innual volumes of statistics of 
British rjinfnll obscrv itions and was the founder of 
ivmoni i Meteorological Magazine 

March 13, 1048. John Frederic Darnell died.— Pro. 
frssor of chemistry it King’s College Iondon, 
Darnell w is th< inventor of 1 hygrometer a pvro 
meter, and the el* 1 trie cell which bears his mme 
He wrote viluablc works on meteorology and chemical 
philosophy 

March 14, 1874. Johann Homnoh Midler died— 

Eor many veirs director of the Dorp it Observatory 
Matilt 1 with Boor constructed a fine map of the 
moon He wrote 1 histoiy of astronomy ind in 
1841 pointed out the probability of the existence of 1 
pi ant t extirior to Lrinus 

March 18, 1807. James Joseph Sylvester died — 

Holding * h urs succossiv* lv it l ntversitv C ollegc, 
I ondon Virginia Woolwich |ohns Hopkins l mver 
sitv, and Oxford Sylvester excited 1 powerful in 
fluenie on the study of mithrmatns both in England 
and in America It has betn said that in brilliancy of 
conception in acuteness of penetration and in fhnnty 
and nchness of expression he has had few equals 
among mathematicnns 

March 16, 1010. Hans Heinrich Landott died The 

friend and contemporaiy of I othar Mevcr, Beilstein, 
and kekuld, I anuolt held professorships it Bonn, 
Vachen, and Berlin and in ihqi suicecded R immelx- 
burg as director of the Berlin C hemic il Institute He 
carried out many investigations tn physical chemistry 
dealing mainlv with the chemical composition of sub 
Stances and their optical properties 

Marsh 10, 1838. Nathaniel Bowditoh died - At first 
assistant to a ship-chandler, Bow ditch became a 
supercargo, then a captain tnd later actuary to an 
important Amencan insurance comp inv Known as 
a mathematician, he spent nctrly twenty years in 
translating and annotating the Mdcamque Celeste 
of Laplace For several years he was president of 
the American Academy of Arts and Sciences 

March 18, 1841. Mhx Stvart died.— Trained as a 
doctor, Savart mode investigations in molecular 
phvsics, and wts chosen successor to Ampere in the 
chair of experimental physics in the College de 
France ECS. 
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Societies and Academies. 

London 

Royal Society, lcbcuarv 24—Pi of C S Sherring¬ 
ton president in the ch ur Sir E Ray Lankester 
V remark tble flint implement from Jsclsev Bill The 
implement, together with two hammer-stones, was 
found resting with othir I irgc broken flints on a bid 
of dav underlying the Coomhc rock grcvtl,” and 
exposed bv tidal action on the shore of Seise v Bill 
by L Hi ron Allen m 1911 It is of large size 
of rostrtu form with 1 convex dorsal and flit ven¬ 
tral surface, md has been hiped by powerful blows, 
resulting in coirse flaking of undoubted human work¬ 
manship It belongs to a very eirlv Palaeolithic 
horizon prob iblv pre C hcllcan I he onlv flint im¬ 
plements of similar weight ind size known are two 
also of very « trly (viz l pper Plioctnc) ege It is 
sugge sted that the rare of men who made and used 
such an implement had I irgi r hands and mor power 
ful limbs than the more modern races Dr E J 
Allen Reg* nrration and reproduction of the Syllid 
Prcciristei Proceraslea htlle tana was found living 
in membranous tubes on the stems of the hydrotd 
Sv ncorv ne The w orm \v is obsc.rv c 1 to feed by pc re 
mg the body w ill of the hydranths with its extruded 
phirvnx and pumping out the contents of the gastr d 
cavity of the hvdroid Sexual reproduction 011 urs 
i ich individu d forming 1 singlt 1 irge stolon which 
ts set fr< t as a m ik Polvhostnchus or l fi male 
Sacconems Proccrastct were alsc found undergoing 
ripul multiplication by a piotiss of fr ignu ntition 
followed by the regencntion >f anterior ind posterior 
ends Ft igmentation can b* induced by artificial 
means, and tikes place in a definite way Thi nte 
of regeneration of the different sertions varied accord¬ 
ing to the region of the bodv from which they came, 
being most rapid in those from thi middle region 
Regeneration of anterior segments appears to con¬ 
tinue until the original segments come to occupy 
exactly the stmt position in the regenerated worm 
as they h id occupied in the parent —T C Orey and 
E G Yonng The enzymes of B coh communis 
Part 11 (a) Anaerobic growth followed by anaerobic 

and aerobic fermentation (b) The effects of aeration 
during the fermentation (a) Anaerobic fermentation 
of glucose bv an emulsion of B roh communis pro¬ 
ceeds differently according as the organisms have been 
grown previously with or without oxygen When the 
immediate pist history has been anaerobic the fer¬ 
ment ition undu ana robu conditions yields acetic 
and in larg* proportion Admission of oxygen during 
the fermentation leads to lactic and production 
(fc) The effect of introducing oxygen in the fermenta 
tion of glucose bv B e It communis is to mere iso the 
lactic acitic and sureinic acids md to diminish the 
hydrogen cat bon dioxide and formic and but to 
leave the alcohol unchanged Under an lerobir condi¬ 
tions greater v imtinns occur in the proportion of 
alcohol to acetic md than undtr lerohic icnditions 
One effect of the introduction of oxygen during fer¬ 
mentation is to inhibit the mechanism of auto-reduc¬ 
tion whith is responsible for the variations in ilcohol 
when such oecur The products of aerobic fermenta¬ 
tion contain less oxygen than the corresponding pro¬ 
ducts of anaerobic fermentation of glucose but there 
is a gain of oxvgen in both casts upon the original 
glucose If this extra oxvgen comes from the w iter, 
one effect of the introduction of oxygen is to dimmish 
the part played bv wat< r in the reactions Dr \ E 
Evsreit and A ) Hall Anthocvamns and antho- 
cvamdins, part iv The paper deals with the constitu¬ 
tion of thp blue anthoevan pigments in flower* and 
with the manner tn which anthoevan pigments are 
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formed in Natun rhe conclusions of Shibata and of 
Shibata ind Kasiwagi concerning the constitution of 
the blue anthocvan pigments in flowers are compared 
with those of \\ lllstatter and Everest Important 
differences exist between the complex salts formed 
by the anthoevan pigments with the salts of such 
metals is iron and the blue pigments present in 
flowers The blue plant pigments investigated are 
probably compnriblc to the alkali phcnolates of the 
flavonofs In plant synthesis the flavonols are prob 
ably first formed and from them the anthocsan* 

Zeeieglcal Society, February 22 Sir S h Harrmr 
\ice president, in the chair—\ Mallock Colour- 
production in relation to the coloured feathers of 
birds -ED Jeass Descriptions of new moths from 
South East Br iril —Dr J Stephenson 1 he morphology 
classification and zoogeography of the Indian Oligo 
chreta —Dr R Bream The structure of the reptilian 
tarsus 

Fdisbi RG11 

Reyal Society, Tebruarv 7—Prof h O Bower 
president, in the chair —T B Franklin 1 he relation 
of the soil colloids to the conductivity of the soil 
Soil conductivity can be measured qualitatively bv 
the value R*/R„ where R, and R, are the tempera 
ture ranges at the 4 in depth ami it the surface 
The effects of weather changes—rain snow frost 
surface mulch cv iporation water cont< nt and pe riod 
—on R 4 /R« ha\e been discussed in a previous paper 
and if these changes are all eliminated a constant 
value for the ratio should be obtained in inv soil 
Experiments with sand and clav loam showed thit 
this constant value was obtained in sand but not in 
clav loam in the latter soil it varies with ihanges 
of the mein soil temperiture Thus when all other 
weather changes had been eliminated but the mean 
soil temperature varied between io° ( and 22° C 
R./R. for sand lav between 050 and 052 while for 
clav loam it liv between 0-^7 and 045 Moreover 
ignited rlav loom behaved exactly like sand show 
ing that the cause of the variation was dcstroved bv 
ignition it is suggested that the colloidal clav is the 
cause of this temperature coefficient of conductivity in 
day soil —J M Wordle (1) The Shackleton Antarctic 
Expedition of 1914 17 Bathvmetrical observ itions in 
the Weddell Sea (2) The natural history of pack ice 
as observed in the Weddell Sea 1014 to \pril iqi6 
Theocianographical results of the Shackleton \ntarctic 
Expedition of 1914 17 ire given The pick ice was 
studied from the time thit it formed and imprisoned 
the Ftiduran t in Januarv 1915 until it finally melted 
in \pril 1916 900 miles farther north Prominent e 

is given to the fact that the pack is continuatlv in 
motion to the pressure phenomena which are the 
result and to the changes particularly as regard* 
salinity which tal-e place as the floes become older 
The movem nt of the ue was governed hv the wind 
whtih drivi the pack westwards round the Antarctic 
continent ind outv rds to lower latitudes Between 
the \rctic ind the Antarctic pack ice there was 
apparently no difference except th it of age Antarctic 
floes wer* seldom more than two years old but other 
wise thev resembl d the* ice of the polar basin and 
even the so railed palaeocrvstic ice The various 
types of ice and pressure and the present-day termino 
logy were til istrated by numerous photographs The 
long series of soundings made m the Weddell Sea 
supplement the so made hv Dr Bruce in the Sc-Ofm 
A new and unexpected feature was the discovery in 
the southwest of a shallow area with depths about 
300 fathoms over a distance of nearlv too miles The 
abnormal deoth c f the continental shelf at this place 
and elsewhere in the Antarctic was regarded as the 
result of earth-movement The soundings and drift 
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of the ice practically settled the vexed question of 
Morrell s Land, the existence of which is now 1 on- 
sidered highly improbable A description is given 
of the deep-sea deposits of the Weddell Sea 
form the only data for deducing the geological struc¬ 
ture of the ice covered Coats Land 

Paris 

Acadeay al Science*, February 14 M George* 
Ijemoine in the chair —H La Ckateltor Saline double 
decompositions and their graphual representation \ 
description of a method of plotting a system of 
a pair of salts taken in molecular proportions and 
the pair resulting from their mutual decomposition 
in a square The system 

NaNO.+NII.U-NH.NOj+NaU 
is given ts in illustration, the recent data of M 
Rengidc bung used - I Lccoraa Ihe varied move 
ment of fluids —M Louis Joubin was elected a 
member of the section of anatoms and zoeflogv in 
succession to the late M Aves Delage G Glraad 
Automorph functions I Varayoalos Some points 
in the theory of numbers A Egacll The deter 
mination of congruences of right lines the mean plane 
of which is given II VHIat I hi rydic movements 
of a fluid limited by a wall and containing a solid — 
P Ravigacaax Graphic il mi thod for the stud) c f 
epicychc trims B Gambler Articulate sj stems 
deform ibk or transformable b (Ehakhea A 
series of flights with a free helicopter carried out 
on Januirv 15 28 md 29 1921 About one fifth of 
the total dead-weight was eirried bv 1 small hydrogen 
balloon, and the ippantus w es lifted from <5 10 
) metres from the ground and maint uned in equili 
brium Landing w is casv C Frimant 1 he 
fragility of some wdded steel joints As ordin irilv 
carried out elettrie ill) welded steel is weiker at the 
join than in the body of the metal end this is due to 
the inclusion of oxide If sufficient pressure is applied 
during welding to squeeze out some molten metal this 
source of weakness is removed but there is still 1 
weak blue zone some distance away from the well 
1 GalUauM Observations of the sun made il the 
I vons Observatory during the fourth quarter of 1920 
Observations were possible cn sixty five days during 
the quarter ind the results are grouptd in three 
tables showing the number if spe ts their distril 1 
tion in latitude end the distribution of the faced.* in 
latitude —MM P Bernard and Barba An ippar itus 
for lighting ind extinguishing public gas lamps A 
description of an apparatus controlled by a slow 
increase of pressure (about 3 in of water) from the 
gisworls The cycle of three operations lighting, 
extinguishing and resetting is worked by three slow 
pressure waves — MM P Jollbol* R Basnet and 
Cbtvry rractional precipitation —R Aodubert rhe 

mechanism of the energy exchanges in evaporation 
Fvaporation is i discontinuous phenomenon Hie 
elemintarv quantum has a value near 10x10-“ T, 
ergs it represents the work required 1o evaporate 
a molecule and can be expressed is a variation of 
the superfic 1 il energy —M Bariot The displacement 
of me tils in saline solutions An experimental study 
of the replacement of one met il bv another in the ir 
homogeneous lavers hour examples of the effects 
produced are illustrated — C Matlgaea Reactions 
produi tng magnesium —Mile Teanne Livy Some 

retropimcobc transpositions A discussion of the 
causes of the transposition represented bv 
CR, CH(OH) R'->CR,-CRR 
—Mile A Rom and J Marttoet The catalytic rdU 
of mercurv in the sulphonation of anthraquinone — 
MM M TWcaeaa and OidkbeR The pmacolic nature 
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of some transpositions in the phenyldimethylglycol 
senes— L Owctw and G R*0»a A new calcium 
salt —D Flersatla and H Vaadsahergbs A criticism 
of the methods of estimating small quantities of 
c irbon monoxide in air and Hut-cases A comparison 
of the iodine pentoxide and blood methods, the latter 
being preferred —A Rtaltu 1 he evolution of terres¬ 
trial dynamism —h Le Daaels Fishing maps An 
account of maps prepared for the Office scientifique 
des pfiches —A Palllet The mechanism of humoral 
immunity in insects—T Pickard and 1 PagUaae 
1 he biology of Haltica ampelophaga —L Bessoa 
ihe influence of temperature on the number of 
deaths through infantile diarrhoea in Paris 
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bv Prof H E \rmstrong Pp 33 (London 
Lamley and Co) as 6d 

ihe Lands of Silence A History of Arctic and 
Antarctic Lxploration By Sir Clements R Mirk- 
ham Pp xu+539 (Cambridge At the University 
f resh ) 454 net. 

Kincardineshire By the late G H Kinnear Pp 
xi+132 (Cimbndgc At the Urmcrsity Press) 
41 6d net 

The Mechanical Production of Cold By Sir J \ 
Ewing Second edition Pp x+204 (Cambridge 
At the University Press) 351 net 

1 he Resources of the Sea Bv Dr W C 
McIntosh Second edition Pp xvi+353 (Cam 
bridge \t the University Press ) 35s net 
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Books Received. 

Germination in its Electrical Aspect \ Consecu 
five Account of the Eltctro-Phvsiological Processes 
Concerned in Evolution By A 1 Baines Pp xxi+ 
183 (London G Routledgc and Sons, Ltd , New 
York L P Dutton and Co) iar 6 d net 
The Physiology of Protein Metabolism By Prof 
L P Cathcart (Monographs on Biochemistry 1 
New edition Pp vin+176 (London Longmans, 
Green and Co ) 12s 6 d net 
Six Papers by Lord Lister With a short Bio¬ 
graphy and Explanatory Notes by Sir Rickman J 
Godlet (Medical Classics Series) Pp v«+184+ 
iv plates (I ondon J Bale, Sons and Damelsson, 
I td ) 101 net 

The Practical Electrician's Pocket Book for 1921 
Edited by H 1 Crewe Pp 11x11+522 (London 
S Rentcll and Co Ltd) 3* net 
Le Mouvement Biologique en Europe By Georges 
Bohn Pp 144 (Paris A Colin ) 4 francs 
Annals of the South African Museum Vol xvm , 
part 1 Pp 180+2 plates (Cape Town, London 
\dlard and Son and West Newman Ltd ) 201 
Morphologie und Blologie der Strahlenpilze (Aitino 
myceten) By Prof R Licske Pp 11+292+4 lafel 
(Leipzig Gebruder Bomtraeger ) 108 marks 

Chemistry By G H J Adlam (Science for All 
Series) Pp x+238 (London J Murray) 3s 6 d 
net 

Notes on a Cellar Book Bv G Saintsbun New 
edition Pp xxxi+328 (London Macmillan and 
Co Ltd) 7s 6 d net 

Wireless Telegraphy With Special Reference to 
the Qucnched-Spark System Bv B Leggett (The 
D -u Technical Senes) Pp iv+485 (London 
Chapman and Hall, Ltd) 30* net 
The Principles of Politics An Introduction to the 
Studv of the Evolution of Political Ideas Bv Prof 
A R I ord Pp 308 (Oxford Clarendon Press) 
8 3 6d net 

An Flementarv Text Book of 7 oologv for Indian 
Students By Prof B L Bhatia Adapted from 

An Elementary Course of Practical 7 oologv ” by 

Prof T T Parker and Prof W N Park* r Pp 

111+721 (London Macmillan ind Co Ltd) 21* 
net 

Report of the Proceedings of the Third Fntomo 
logical Meeting hekl at Pusa on the 3rd to 13th 
February, 1919 Fdited bv T Bambndge Fletcher 
Vol 1 Pp xii+417+60 plates Vol 11 Pp vi+ 

418-835+70-129 plates Vol 111 Pp V1+836-1137+ 
130-182 plates (Calcutta Government Printing 
Office ) 17 8 rupees for 3 vols 
Pre Kensington Historv of the Royal College of 
Science and the University Problem An Address 
delivered before the Old Students’ Association of the 
Roval College of Science, London, September, 1920, 
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Diary of Societies. 




TUVR%DAY Mites 10 

URAL! (Atonal General Meeting) (at Institution of 
Engineers) at 10 SO —H Moon 8 Bookintalo and 
_ Hamilton Tho Soaaon Crooking ot Braat and Otkor 
klloys — Dr J 1 Haughton lho Constitution ol tho 
if Copper with Tin Part* III and IV 
itititioh or Ouir Bnirun at 3—Dr O 0 Simpson 

__leorology of the Antarctic 

Roiil Socirrr at idO— Sir Jose[h I armor h leotro crystal 
lino Properties as Conditioned by Atomic Lattioos - Lord 
Rayleigh Tho Colour of the Light from tho Night Sky — 
Prof A 8 hddmgton A Generalisation of Weyl s Theory of 
the Eleotromognitlo and Gravitational Fields—Prof T R 
Merton Spectrophotometry in tho Visible and Ultra violet 
Spectrum —Prof W A Bono Reseanhcs upon Brown Goals 
and I unites—Prof U N Russell A Superior Limit to tho 
Aye of tho > arth s Ornst —H Ohshtma Rivtnal of Asymmetry 
in tie Hutti of Be} mils mtlians With a Note by Prof B W 
MacBnde 

I.OKDOK MimouTTOAL Sociitt (at Roval Astronomical Sooloty) 
at —J Brill N(to on the Elrotrodvnemlo hquotIons—T W 
Chaundy A Moth d for the Solntl n of Cirtain I inear Partial 
Differ ntlal Equations -0 W Gilham An Extension of Two 
Tin rims on Jaeobians —0 H Hardy and J K Littlewood 
(1) lho Approximate Functional Equation in the Theory of 
Ri mann s Zeta funotion (i) Summation of n Certain Multiple 
8 r «—S Pollard A New Condition for Caoehv. Ihmrem — 
F G C PorU Certain 01 asses of Matthiei Funoti is 
Horn Comer or Pnreiriinn or lovnoie at 5 Dr A WbiHleld 
Some Points in tho Et ologv of Skin Ihseases (I umleian Leetnres) 
Rotai Sociitt or Midioiue (Bel neology and Climatology flection) 
at IN — Disonssion The Plarn of Batl s an 1 Health Resorts in 
Gvnmcology 

IserniTiov or Fuctwtcal Faonrann (at Institution of Civil 
Fnginura) at 8 Prof E Wilson Feeblv Mafrnetio Materials 
Praetiesl Appl oetinns 

OrriCAT Sociitt (at Imperial Oolleire of Seienee) at 7 30—Prof 
H F Newall The Story of a New Star (T return) —T F Con 
nolly Note on a Handy Form of Mraaunnir Mloroseope 
Rotai. Sotim or Mroicnr* (Neurology and Ophthalmology Boo 
tioni Joint Meetlmr) at 8—Dr O Holmes I Pnton and 
Others Oo ilnr Palsies 
Socirrr or AariqrAiire at 8 30 

FRIDAY Uamcm U 

AeaooiATiou or Economic Biouxuna (in Botanical Lecture Theatre 
the Imperial Gollige of boitntA.) at i JO —Exhibits and Short 
Communications —Dr J Davidson The Cells of Plant Tissues 
in Ri lation to CtU up an tho Food of Aphids —F R Speyer 
Ceylon Soolvtid Be tits their Bionomloe and Relation to 
Ambrosia I ni gi and Problems of Plant Physiology 
Rotai adtkovohical Sociitt at o —W H Wright Ooourrenoe of 
h nl anud I mis f Nitrogen in Speotra of None Second Noti — 
tv J 1 nit n Visial and 1 hotogra) hlo luhtourvo of VI8«RZ 
( 11 —K 1ml Sir A M Field lho Solar Bolipse Expedition 
1U. A S ttillnms A New Variable Star in Perseus—J 
Halm Ho R lotions between the Manets Mean Densities and 
luminosities of the Stars -J Halm The Relation between tho 
Velooitiee of the Stars and tlielr Mess s—Rev H E Maoklin 
The Clusters h end * Persel —Rev J Rowland Note on tl e 
Magmt de I urves in Mr Maoklin s Paper—R T Cullen Note 
on the Travel I ng Wire Micrometer of tho Greenwich Transit 

PnrnciL Socirrr or I okdox (at Imperial College of Solenoe) 
at 6 —Prof A A Miohelson Some Reoent Applicatinne of Inter 
fereno Methods (Sixth Outline lecture) 

Both. Sociitt or MiBicms (Clinical Section) at ISO 
"’tTHDTiox or FucrntciL Kwoimrna (Students Meeting) (at 
King ■ College) at 6 30 -J A Broughall Some Recent Develop 
meats in Converting Machinery for Small Substations 
Rotai Sociitt or Muicnra (Neurology and Ophtlalmology See 
■ i Joint Meeting) at 8 SO-Dr O - 1 *“* 


i L Pnton and 
t I—Dr J Freeman 
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Editorial and /’ublisking OffUts 
MACMILLAN t- CO.. LTD.. 

ST. MARTIN’S STREET. LONDON. WCI 

Advertitementt and butincn latttrt should b« 
addressed to the Publishers 
Editorial communications to the Editor 

Telegraphic Address PHUSIS. LONDON 
Telephone Number CERRARD 8830 

University Grants and Needs. 

HE Report of the University Grants Com- 
mittet (Cmd. r if>3, 3d. net), dated 

I-ebruary 3, confirms the opinion exptessed in 
these columns on several occasions that greater 
linancial assistance must be given to the Universi¬ 
ties. It makes it clear that the present resources ot 
the Universities are quite inadequate to meet the 
demands made upon them Their expenditure 
has grown cnormouslj, and even if the pre-war 
incomes had been doubled, it is doubtful whether 
they would be relatively as well off as they were 
before the war Added to this there is an un 
precedcnted influx of students, the number o( 
full-time students in University institutions in 
Great Britain in receipt of annual grants in 
1919-20 was 37,74# (including ii,6K2 ex-Service 
students), as compared with .*3,#72 in 1913-14 
Here is ample e\ idcncc of the necessity I01 a much 
greater income. Unfortunately, there is not the 
same evidence that the necessity is being met 
On the contrary, the Report dearly’ indicates that 
the Universities arc unable to meet thtir existing 
responsibilities, still less to contemplate justifiable 
and desirable developments. Especially is this 
the case in respect of the emoluments of the 
teachers, which are still, we arc told, "below the 
minimum necessitated by the present economic 
'onditions.” The Committee is of opinion that 
unless further substantial improvement is jnade 
in the salaries of the teaching staffs, the efficiency 
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of University education will be seriously en¬ 
dangered. 

With this view anyone conversant with Uni¬ 
versity lilc will cordially agree, as also with the 
statement that the emoluments should correspond 
to those now enjoyed by other professional 
1 lasses, and show a reasonable ratio to the salaries 
paid in other branches of the teaching profession 
itself So far, so good. But at this point the 
Report shows a lack of precision and logic, espe- 
riallv with reference to the scheme of remunera¬ 
tion pul forward by the Association of University 
Teachers In one place it seems to advocate basic 
minimum salaries, within grades and faculties, 
below which no teacher should be appointed; in 
another it doubts whether the principle ol 
universal flat rates and automatic increments is 
either possible or desirable It would be interest¬ 
ing to know’ how the Universities are to agree 
upon basic minimum salaries without accepting 
the principle ol universal flat lates. There is one 
way, and that is to have different basic minimum 
salaries in different institutions in other words, 
to grade the institutions, but it is questionable 
whether anyone, other than a doctrinaire, would 
seriously advocate a policy of this kind. In this 
connection it may be remarked that at a recent 
conference ol representatives ol the governing 
bodies of Universities with the council of the 
Association of University Teachers, a joint com¬ 
mittee, comprising an equal number ot representa¬ 
tives Irom both sides, was appointed to consider 
the whole question of remuneration of University 
teachers, and its icporl will lie awaited with 
inteiest 

With regard to automatic increments, one 
wonders whether the Committee has heard of the 
Burnham scales of salaries or of the system of re¬ 
muneration in operation in the Civil Service. The 
Report seems to indicate that promotion and its 
(orollary increase of remuneration—must comi 
fiom the interchange of teachers between the vari¬ 
ous institutions A little reflection will .show the 
ahsuidity of such a suggestion Of the important 
pioblcm how to attract the best brain power to 
the stalls ot ihe Universities in view of the 
Im me lal inducements held out by the sceondarv 
schools, backed up by the Burnham scales of 
salaries, the Report has little to oiler by way of 
a solution One feels that the Committee w’ould 
have been well advised to have left detailed 
etilieisms on salaries to the University authorities. 
Committees are apt to become dogmatic. 

In connection with the matter of superannua- 
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tion, the Report emphasises three principles from 
which few will dissent—the preservation of the 
autonomy of the Universities the frer interchange 
of teachers among educational institutions and 
a wide choice of benefits for the beneficiaries but 
it carefully omits to state let alone to emphasise 
another important principle viz that University 
teachers should have superannuation benefits at 
least equivalent to those given bv the State to 
other teachers V\ hy the autonomy of the Uni 
versity should be emphasised in connection with 
the question of superannuation is a mystery to 
the plain man No one suggests that nn annual 
grant from the 1 reasury of 1 500 000 1 is going 
to limit the autonomy of the Universities but 
when University teachers ask that the School 
Teachers (Superannuation) \ct should be extended 
to the Universities at an estimated additional cost 
of no more than 70 000/ or 80 000I per annum 
the bogey of loss of autonomy is immediately 
raised and one wonders wly Ag un it is one 
thing to enunci ite principles t is another to 
carry them into pricticc It is all very well for 
the Committee to talk of the free interchange of 
teachers and to express a pious hope that it w 11 
materialise but the f ict is there exists at the 
present moment a distinct barrier n tie Super 
annuation Act to the free interchange of teachers 
and there is no guarantee that this b irr er w 11 
be removed Further wh le the sympathetic atti 
tude of the Chancellor of the 1 xchequer to the 
senior members of the staffs who are prccludtd 
from profiting by the full benefits of the federated 
superannuation system is commendable it is im 
portant to note that the capital sum necessary to 
meet these grievances would amount to some 
thing like 01c and a half millions Unless we 
are greatly mistaken Mr Chamberlain has no 
intention of asking the Government for any such 
amount The sum of half a million has been sug 
gested which means that only about a third 
of retrospective benefits will accrue to those in 
the federated system Under the Teachers Act 
full benefits would accrue Such distinctions as 
these do not conduce to harmony and University 
teachers cannot be expected to remain content 
under them 

One or two other points may be noticed I he 
observations on the tenure and status of teachers 
on equipment and accommodation and particu 
larly those on libraries and special national needs 
are interesting and informative but the suggestion 
that the three University colleges—Reading Not 
tingham and Southampton—should each look out 
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for a patron University under the ®gis of which 
they might continue their present activities is not 
alluring We dislike the principle of a patron 
University appointing representatives to approve 
courses and curricula and nominating external 
examiners It smacks too much of educational 
bureaucracy Why should not these three col 
leges together constitute a new University and 
work out their own destinies 9 In course of time 
when the financial position became easier no 
doubt they would hive off from one another as 
full fledged Universities 

In s paragraph on finance the Report gives 
some important facts and figures In his letter 
of July 16 1920 Mr Chamberlain states that 
subject to the overrid ng necessities of nat onal 
finance he will submit to Parliament an increase 
in the vote from one million to one and a half 
millions in the estim ite for 1921 2* While this 
will make an ippretiahlr difference it will not meet 
the needs of the preseit other sources will have 
to be drawn upon It would 1 e uiwisc t> expect 
much frem a greater 11 crease c f fees already the 
fees are two or three t mes gre iter than they are in 
America Apparently little ca 1 be expected from 
private benefactions There remains therclorc 
tl c local authorities The princ pie of a uniform 
id rile throughout the country for Lmversity 
education is sound but the allocation of the van 
ous areas to their respective Universities would be 
difficult All the same look ng to the future the 
Government might reason ibly ask the Un versity 
Grants Committee to prepare a scheme of areas 
for the purpose of a possible rite of this kind 
If such t scheme of rate aid were adopted it 
would naturally form i new basis for estimating 
the Treasury contr but on in the future 


Meteorological Physics 

I hysui of the Atr Hy Prof W J Humphreys 
Pp xi+ 665 (Philadelphia J B I ippincott 

Co 1920) $ dollars 

IUD 1 NIS of the science of the atmosphere 
hive re id with interest and appreciation the 
irt cles by Prof \V J Humphreys of the 
Weithcr Bureau of the United States on various 
aspects of the physics of the atmosphere which 
appeared from time to time in the Journal of the 
Franklin Institute of Philadelphia during the years 
1917-20 The reproduction of these articles re 
vised and collected into a book for publication by 
the institute is a notable and welcome event id 
the history of the study of the air 
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Prof Humphreys is known to us all as an 
accomplished physicist who is not averse from 
mathematical reasoning, with a wide range of 
knowledge, a cautious and rigorous thinker, a 
competent critic, a clear writer, and a shrewd 
observer who is well acquainted with the inhere nt 
difficulty of associating the unconditioned or un 
controlled phenomena of the atmosphere with the 
earefully conditioned and completely controlled 
experiments of the physical laboratory He is 
perhaps, best known to us as having been the 
first to offer an explanation on a deductive basis 
of the separation of the atmosphere into tropo 
sphere and stratosphere, which appeared almost 
at the same time as Col Gold s memoir in the 
Proceedings of the Royal Society, and as 
having (onstructcd a very useful diagram of the 
chemical composition of the atmosphere at dif 
ferent heights, also arrived at deductively, which 
is reproduced in Prof Willis Moore s Descrip 
tive Meteorology and in the work now under 
review It is none the less interesting because 
Dr Chapman and Mr Milne have suggested to 
the Royal Meteorological Society that the hydro 
gen which occupies so large a part of the diagram 
should be left out 

1 he results of the assiduous study of the pheno 
mena of the atmosphere from the point of view 
which is characterised by the two examples just 
given cannot fail to be of interest and import 
ance for metcorologv and meteorologists They 
range over an extraordinarily wide field The 
mechanics and thermodynamics of the atmo 
sphere, including the average meteorological con 
ditions of the surficc and the upper air, the 
physical aspects of their changes, the composition 
of the atmosphere, insolation and radiation atmo 
spheric circulation, evaporation and condensation, 
rain and raindrops, fogs, clouds, thunderstorms 
and lightning, form only the first part It includes 
a very good chapter on winds adverse to iviation 
The second part is devoted to atmospheric elec 
tricity and auroras, and the third to atmospheric 
optics, a very acceptable section in view of our 
lack of a summary of the subject in English books 
lhe fourth deals with factors of climatic control, 
and comprises a penetrating discussion of the prin 
cipal theories of glacial epochs, with a remark 
ably novel and effective discussion of the possible 
or probable effects of vulcanism 

The book is fully illustrated with many excel 
lent diagrams and photographs excellently repro 
duced The pictures of the succession of recorded 
volcanic eruptions are quite fascinating Prof 
Humphreys may be congratulated on having re 
ceived from the Franklin Institute such effective 
■assistance m that important side of the presents 
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tion of a subject which is largely dependent upon 
the success of its illustrations 

Apart from the general excellence of the liook 
and the presentation of its materi il, the parts 
which impress one most on reading them for the 
first time arc the chapters on thunderstorms and 
lightning atmospheric electric it v and auroras, 
and atmospheric optics, as examples of close 
physical reasoning, and the chapters on f ictors of 
climatic control as an ex imple of rc isoning of a 
more general character 

Where there is such a wealth of subject dt tails 
can scarcely be ngarded, but one or two points 
attract ittention There is nothing in the index 
under the letter II end the reader is left to 
driw his own conclusions about the units of tht 
physics of the air, which, in the luthor s country 
as in ours, involve a question of re il importance to 
progress in science It must be remembered th it 
the study of the atmosphere appeals not only to 
students in physical laboratories where intricate 
questions about units arc all in the day’s work 
but also to jicrsons outside who cart little or 
nothing for the co ordination of the various parts 
of the subject, ind to whom any references m 
unfamiliar units are an unmitigated bore Such 
questions should, therefore, be treated in i 
manner that leaves no room for uncertainty 
On p 30, in 1 discussion of temperature changes 
under variations of pressure, Prof Humphreys 
tosses g = y8i into a mixture of p s and 1 s with 
se ircely any warning to his readers but on p 33 
he makes use of Db as the equivilcnt of pressuri 
p where D is the dtnsity of mercury md b the 
barometric height in millimetres' The explana 
tion of th it cryptic equation affords quite a good 
exercise for the student of physics, but it is not 
the same as g—981 It is not quite fair to his 

readers to subject their intelligence to this kind 
of gymnastic and when phy sic il reasoning has to 
be addressed to unprofessional, as well as to pro 
fcssional, physicists there is really no alternative 
but to have a coherent and consistent system of 
units and to stick to it The longer the step is 
postponed, the worse for us One offence against 
the life long habits of a reader may be condoned 
if it is sufficiently pressed, but no ona can expect 
pardon for two such within three pages of the 
same book 

On p 43 the author expresses his preference 
for ‘isothermal region” as against ‘strato 
sphere ” as a name for that part of the atmo 
sphere of which the characteristic feature is that 
there is no change of temperature with height 
This is really astonishing, because to regard the 
“isothermal region ’ as really isothermal would 
be destructive of the whole plan of the structure 



68 


NATURE 


[March 17, 19^1 


of the atmosphere disclosed by the observa 
tions 

The difference between the two regions is that 
in the lower region the troposphere, the iso 
thermal surfaces may be roughly described as 
horizontal, and in the stratosphere as vertical 
The sudden transition from the horizontal 
sheet to the vertical sheet is the astounding 
feature which is exhibited at the tropopause 
all over the world, and as in the region of 
vertical isothermal surfaces the horizontal tern 
perature gradient is from the equator towards 
the pole, and therefore opposite to that of the 
region where the isothermal surfaces are nearly 
horizontal the opportunity of drawing effective 
attention to the paradoxical result of the cqui 
tonal region providing the coldest place on earth 
ought not to be missed There is at least is much 
difference of temperature in the stratosphere 
betwten the tquatonal region md the pole m 
one direction as there is at the surface in the oppo 
site direction at an> rite m the summer and il 
the upper region cm be legitimately called is« 
thermal why not the surface liver <* 

It is remarkable that the chapters on the uppi r 
ur draw their information from observations of 
the air of Lurope Our atmosphere has indeed 
been worn nther threidbare We have drawn 
a number of conclusions from the Furoptan ob 
servations They are largely confirmed by ob 
servations in Canada, and we are particularly 
anxious to know whether they are confirmed or 
contradicted by observations in the United States 
So far as information has reached us, it would 
appear that the results for the United States show 
rather high temperatures and high pressures when 
brought into comparison with the observations of 
the rest of the world That would indicate a sort 
of dislocation of the equatorial or tropical high 
pressure to the northward over the southern 
United States, at least in the summer And as 
such a dislocation had already been indicated 
years before the recent investigation of the upper 
air, by Teisscrenc de Bort m his computed map 
of isobars at 4000 metres (which agrees in an 
extraordinary manner with the results of modern 
observations) we are naturally very curious to 
have compendious summaries of all the results for 
the United States, and to know whether the 
generalisations which we have made apply to 
them 

This brings to mind a certain shyness about 
tackling unsolved problems which other people 
have recognised as fundamental but have failed 
to solve This shyness is a little bit characteristic 


idea of a workman with a bag of nice, sharp 
physical and mathematical tools who undertakes 
with unerring success, any job that can be done 
with the available implements, and who prefers 
to pass by, with some irreproachable but vaguely 
general remarks, a number of old problems which 
Maury, Redfield, Lspy Loomis, I crrel, and, later 
Bigelow tried to solve This is the more to be 
regretted because Prof Humphreys s work is 
really original, it is not compilation We get 
the impression that, while possessed of almost 
unexampled facility for dealing with it, he has 
preferred to pass by on the other side when any 
thing controversial came within sight and there 
was a chance of a row As in example optics 
which is an amenable subject, gets a whole part 
while sound which is also physics, but not amen 
ible receives only a usual reftrmee and in the 
chipter on the atmospheric circulation on the 
question of what actually steers the wind, a good 
deal of space is given to discussion of the de 
flection due to the earths rot ition and change 
of velocity with latitude which is true enough 
in the vague sense that it supposes the air to he 
free to find its path under no forces or with 
out constraint We should prclcr to start with 
the fact that in actual practice wind is never free 
from the constraint of the distribution of pres 
sure Some meteorologists still require to realise 
that if it were not for a certain suitable constraint 
a tram that started due north from New Orleans 
would presently find itself running into the Atlan 
tic Oeean at a speed of a hundred or two hundred 
miles an hour Nobody really expects it to behave 
in that way, the flange sees that it does not no 
more does the wind, pressure takes care that it 
does not Hence the introduction of uncon 
strained motion on the earth s surface requires 
an apologia that is seldom forthcoming 

We should like to pass on to Prof Humphreys 
the remark of a London street arab who found 
us on one occasion hurrying to a cab to reach 
some function that insisted uj»n an academic 
robe which we were concealing so far as any 
thing scarlet can be concealed ‘Put it on, sir 
don t be shy ” We share the feeling and appre 
ciate the dilemmB, but we feel sure that if 
Prof Humphreys were less afraid of saying some 
thing that his academic colleagues might criticise 
he could render great service to the difficult science 
of meteorology, even if the critics were correct 
Although ultimately the physics of the air is the 
same as that in the laboratory, the physical prob 
lems of the atmosphere require special intellectual 
tools for their solution, and the use of new tools 


pf Prof Humphreys s work, and is a rather dis requires courage One can, of course, keep put of 
appointing feature of the book One forms the ' range of reproach for unorthodoxy or mispon 
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ccption when treating the questions that really 
move the meteorological world, but it is not so 
helpful as the bolder course What we should 
like to know is almost as important to a subject 
as what we do know beyond dispute 

It is only when we reach part iv — ‘Factors of 
Climatic Control ”—that the author becomes 
really argumentative, and thereby most interest 
ing, m suggesting and endeavouring to demon 
strate that dust projected into the stratosphere 
by volcanoes is the efficient cause of prolonged 
changes of temperature that express themselves 
m climatic changes, after examining and rejecting 
all the other explanations which have been pro 
posed On reaching those chapters we feel once 
more in the fresh, free air, and the solicitude for 
the academic robe is disregarded The oppres 
sion of the four walls of the laboratory vanishes 
There is a sense of relief when the author boldly 
calculates the rites of fall of dust under Stokes s 
law without taking account of the counteracting 
influence of eddy motion which is so potent 
throughout the atmosphere in keeping solid and 
liquid particles in suspension It would tax our 
space too much to consider why the stratosphere 
in particular should have to carry this additional 
burden but the whole subject is full of interest, 
and now that he has taken off the academic gloves 
and faced so controversial a question as the cause 
of the Ice age we look to Prof Humphreys to 
let us have his views about various problems of 
the circulation of the atmosphere in general, and 
of cyclonic circulations in particular to which 
in the past the meteorologists of the United 
States have made some notable contributions 
which might now be reviewed and perhaps re 
vised Meanwhile he deserves our hearty thanks 
for a very useful and handy book of reference 
indispensable for the meteorological library 

N*ma Shaw 


New American Textbooks of Botany 

(1) General Botany for Universities and Colleges 
By Prof Hiram D Densmore Pp xn + 459 
(Boston and London Ginn and Co , 1920) 
1 as 6 d net 

(a) Laboratory and Field Exercises for General 
Botany ’ By Prof Hiram D Densmore 
Pp viu+199 (Boston and London Ginn and 
Co , 1920 ) v gd net 


(t) pROF DENSMORE’S avowed intention is 
I to “furnish both student and instructor 
with a helpful and connected statement of the more 
important facts and principles of modern bbtany ” 
It is but rarely that an elementary text-book meets 
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the requirements of teacher and student in equal 
degree, in striving after this ideal, Prof Densmore 
has, one fears, fallen between two stools For 
the student the statement is not sufficiently con 
nected, and the teacher of university grade should 
not require help in regard to such elementary 
matter as fills the bulk of this book 

The discontinuous character of the text is ag 
grivatcd by a noticeable lack of balance Thus 
while the structure of stems, leaves, and roots 
is disposed of in thirty three pages, an equal 
amount of space is devoted to an account of plant- 
breeding ind evolution, which, moreover, deals 
principally with such modern developments as 
Mendeltsm and the mutation theory, touching but 
lightly on the more general aspects of evolution 
1 he discussion of floral construction is inadequate 
and the same remark applies to the chapter on 
fungi which, in addition is badly arranged, and 
gives no due to the phytogeny of that group, the 
simple classification ” on p 243 being in reality 
no classification at all The author’s didactic 
methods ire often peculiar Growth movements 
are fully discussed before iny account has been 
given of growth itself The complex woody 
stem is described before the simpler herbaceous 
type Part 111 ( Representative hamihes and 

Species of the Spring Tlora ) would fit better 
into a book of Nature study than it docs into the 
present volume, where its usefulness is not ap 
parent It is only fair to note that some of the 
foregoing criticisms are repelled in advance in the 
author s preface, where he professes his adherence 
to a biological, economic, and ecological point 
of view in preference to a taxonomic or pbylo 
genetic outlook 

Opinions differ widely as to the best form of 
elementary botanical course, but most teachers 
will agree that it is belter to concentrate even 
unduly on one aspect of the science—say, phyto¬ 
geny, physiology, or even taxonomy—than to 
idopt the kaleidoscopic method favoured by Prof 
Densmore, whose hint as to the lack of interest 
shown by beginning students in most aspects of 
botany (the fortunate exception being “cellular 
biology ) is significant It is claimed that the 
sections deiling with structure follow the teach 
ings of the newer anatomy , in the absence of 
a precise definition one is left ih doubt as to how 
far this chim is justified, but the reviewer has 
searched in vain for any important anatomical 
facts or theories which have not figured in our 
elementary text books for many years past No 
mention whatever is made of palasobotamcal evi 
dence, which one would naturally expect to have 
an important bearing on the “newer anatomy ” 

There are a number of obvious inaccuracies 
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which will doubtless disappear in a second edition 
Thus the toadstool m Fig 146 which purports to 
be Amanita, muicana is clearly a Coprinus, 
Funana is said to be dioecious, Kerner von 
Marilaun appears as “ K6rner ”, " Nasturtium 
Tropaeolum" is an unwelcome combmatto nova 
Among good features of the book may be noted 
the section on the seasonal life of certain common 
plants, and the inclusion of Chlamydomonas as 
a type for detailed study Without a first hand 
knowledge of the requirements of American uni¬ 
versities and colleges, it is difficult to say how 
this book will be received in its own country 
There is not likely to be much demand for it on 
this side of the Atlantic 

(a) The book of practical exercises, though 
open to the same general criticisms as its com 
panion volume, is more satisfactory on the whole 
Some important subjects, such as sieve-tubes, the 
stoma, the ascus, and the angiospcrmic ovule, 
might have been dealt with in more detail 

M D 


Theban Tombs. 

(1) The Tomb of Amenemhet (No 82 ) Copied 

in line and colour by Nina de Cans Davies, 
and with explanatory text by Dr Alan H 
Gardiner (The Theban Tombs Scries First 
and Introductory Memoir ) Pp vn+132 + xlvi 
plates (Published under the auspices of the 
Egypt Exploration Fund) (London George 
Allen and Unwin, Ltd , 1915) 2 guineas 

net 

(2) The Tomb of Antefokcr, I icier of Sesoitns I 
and of his Wife, Senet (No 60) By N 
de Gans Davies With a chapter by Dr 
Alan H Gardiner (Ihe Theban Tombs Series 
Second Memoir) Pp 111 + 40 + xlviii plates 
(London George Allen and Unwin, Ltd , 1920 ) 
2 guineas net 

HE importance of the series of painted tombs 
at Thebes for the history of civilisation is 
at last being adequately met by publication A 
“Theban Tombs Senes” has been started by Mr 
Davies and Dr Gardiner with the scrupulously 
accurate copies by Mrs Davies The style is 
adequate to every requirement, without the fastu- 
osity of luxurious book miking The pictures of 
an age that overlaps the most brilliant civilisation 
of prehistoric Europe, about 1500-1200 bc , arc 
worthy of the fullest record tint can be made 
(1) In this volume there is much to illustrate 
Egyptian thought and ideas The conventions of 
the drawing arise from the need for a complete and 
atpdfate figure of each object, regardless of the 
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limitations of the view of it, if it were not com¬ 
plete, the magic value of the figure would be im¬ 
paired or lost, and a merely relative view would 
not suffice At first, in the pre-pyramid tunes, the 
paintings of objects were the exact size of the 
object A discussion of the magic value of paint 
ings ends in an open verdict, those entirely hidden 
in the burial chamber could only be magical, while 
biographies and other matter which was prominent 
to the public were memorial The crippling of 
paintings by imperfect figures of noxious animals, 
or erasures of importint parts, shows how much 
magic value was considered 1 he eldest son priest 
was effaced, to hinder the value of offerings, the 
eyes of figures were picked out, that they might 
never see again, the drawing of the surveyor s 
measuring rope was cut across, that he might 
never use it in a future state The whole ritual 
of funeral scenes is discussed here, and also the 
meaning of the constant formula ‘ an offering 
which the king gives ” Ihe likely meaning of this 
is omitted, however, the regular system of food 
rents, or right of boirding for the king, which 
we find elsewhere, may well have existed in Egypt, 
a later appropriation of this for the service of the 
dead would constitute an offering legally by the 
king 

(2) This volume deals with ilmost the earliest 
painted tomb at Thebes The scenes are the usual 
domestic, hunting, and funeral subjects known 
elsewhere, but many of the phrases of the work 
men are very lifelike The figures of fallow deer 
show how much the desert fauna has changed It 
is to be hoped that the editors will publish .1 
Urge part of the hundred tombs which need their 
tire W M I lindfrs Petrie 

Our Bookshelf. 

Hittite Seals With Particular Reference to the 

A shmolean C ollection By D G Hogarth 

Pp xi + xo8 + x plates (Oxford At the 

Clarendon Press, 1920) 3! 135 6 d net 
1 he opening out of the history of man during the 
last thirty years has been quite as surprising as 
the growth of other branches of science In place 
of trying to extract some further ideas from the 
ragged relics of literature, we have learned how 
to understand a civilisation without any intelligible 
documents, and to place the remains of it m order 
so as to show its abilities and to tell its course 
The volume here noted deals with a branch of the 
Hittite work which has a wide historical interest, 
for the small seals are distinctive in their styles, 
and serve to show connections with work in other 
lands, they also were readily carried to other 
countries, and thus are links with neighbouring 
civilisations 

Mr Hogarth has a dose knowledge of the 
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region involved He outlines the periods of 
Hittite history, and the various movements of 
peoples connected with it from 2000 to 600 b c , 
in a masterly summary, which is very necessary 
for ethnological study He then details the varied 
forms of the seals, and the subjects of the 33s 
specimens in the fine collotype plates The classi 
fication by periods is the fruit of the work It 
is notable that the button badges of the Syrian 
invaders of Egypt (Sixth to Tenth Dynasties) 
and the labyrinth and frets of foreign origin 
(Sixth to Seventeenth Dynasties) seem to 
have been over and past before the rise of 
Hittite styles The doubt (p 23) as to the 
early use of the wheel in gem engraving is settled 
by work in Fgypt so far back as the Heventh 
Dynasty The volume has the noble traditions of 
the Clarendon Press but can students afford to 
support bibliophily as well as archaeology in these 
times? 

7 oomtkrotechnik Em Wegweiser fur Zoologen 
und Anatomen By Prof Paul Mayer (Simm 
lung n iturwisscnscfnftlicher l’raktika Band ix ) 
Pp vn+516 (Berlin Gebruder Borntraegcr, 
1920 ) 64 marks 

The treatment of the subject of zoological tech 
mque in this book follows closely the lines of Lee 
and Ma> cr s well known Grundzuge der mikro 
skopischcn Tcchnik the last (fourth) edition of 
which was issued in 1910 indeed the present 
volume may be regarded is the new edition of that 
work 

In the first seventeen chapters directions are 
given for various methods of killing fixing 
hardening staining injecting embedding and 
sectioning organisms and tissues for mounting 
whole specimens and sections and for decalcifica- 
tion The six remaining chapters deal with the 
technique of the cell of eggs embrjos and larvae 
and with histological methods for vertebrates and 
invertebrates In a number of cases the account 
of a method is too short to be a real guide and 
the reader is referred rather too often to Lee 
and Mayer or to some other book for details 
which he might reasonably expect to find m this 
volume For instance in a book intended for 
anatomists instructions should have been given 
for making up Raiserling s solution but instead 
there is 1 reference to Lee and Mayer A 
number of methods which would have been useful 
to zoologists have not received notice—e g 
methods for the culture of tissue and of Protozoa, 
the employment of iodine solution during the ex 
animation of intestinal amoebae and the examina 
tion and staining of spirochsetcs But the omis 
sions are relatively few, and the veteran professor 
is to be congratulated on the issue of this useful 
guide to which he has added an excellent index 

Meteorological Office—Air Ministry British 
Ratnfall 1919 Pp xxvm + 268 (London 
H M S O , 1920 ) 125 6d net 
As a consequence of the absorption of the 
British Rainfall Organization by the Meteorologi- 
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cal Office this volume is for the first time pnnitd 
by the Stationery Office and issued as a Gov 
eminent publication It contains a preface by 
Sir Napier Sh iw and an introductory chapter by 
Mr Carle Salter both dealing with the change of 
responsibility I he work is divided into four 
parts P irt 1 refers chiefly to organisation 
Part 11 gives details as to ev iporation and per 
eolation in 1919 and as to the distribution of rain 
fill in time embracing wet spells and droughts 
also monthly md yeaily rainfall tables at 348 
stat ons m the British Isles together with monthly 
rainfall maps and a second monthly map showing 
the percentage of average fall and dat 1 of the 
seasonal rainfall of 1918-19 

Pirt 111 contains 1 general tiblc of total rain 
fall in iqiq it 4893 stations in Great Britain and 
Ireland Part iv has an irttcle on the effect of 
rainf ill on the saturation level in the chalk at 
Chilgrove West Sussex from 1836 to 19x9 bv 
Mr D Halton lhomson also an article on the 
exposure of ram gauges b> Mr M dc Carlt S 
Siltir which should he read by all rainfall 
observers lhtre arc many features not ordi 
nirily rccagi iscd especially the exposure 
during the winter months wl cn higher winds arc 
exptr etictd than during the summer months the 
wind causing a f cctor detrimental to the correct 
measurement and calling for care in the position 
of the gauge so as to safeguard it against over 
exposure and to ivoid defects due to wind eddies 
L H 

British Plants Their Biology and Ecology By 
J h Bevis and H J Jeffrey Second edition 
revised and enlarged Ip xn+346 (London 
Methuen and Co I td l^o ) 7s 6d 
Thu revised and enlarged edition of British 
Plants provides a most useful handbook on 
general ecology not only for the trained botanist, 
but also for the general reader who is interested 
in plant life The outlines of the subjects are 
sketched in a suggestive manner with a minimum 
of technicalities and suiTicic it general morphology 
is included to make the matters clear to the non 
botanist The first part of the book deals with 
environment and its influence on vegetation, 
the effects of climate, water, and soil receiving 
special attention The second part gives general 
biological information, the section on the defensive 
equipment of plants gathering together a good 
deal of scattered knowledge The last p irt treats 
of the evolution and present distribution of the 
British flora and though one mav join issue with 
the authors on certain points of detail, the broad 
outlines are clearlv presented 

The book is fully illustrated, though some of 
the plant drawings would bear improvement— e g 
the underground rhizomes of couch grass and 
mint which lack distinctiveness and clearness 
The authors are to be congratulated on bringing 
up to date a work which puts forward ecological 
1 matters in such a simple and attractive stvle 
! WEB 
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Letters to the Editor. 

[The Editor does not hold himself rtsponnbls for opinions 
expressed by hts correipondtnU Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

The International Researeh Owned 

1 he issue of the limes published on March 8 Lon 
tains an article headed Ihc Progress of Science 
Revolt against Super Organisation A few words of 
eomment ire necessary though the task is disagree 
able owing to the general tenor of the article, which 
in parts is frankly ibusive and m others misleading 
Its chief invective is directed against the Intcrnation il 
Research Council Ihis ircording to the author is 
to be the supreme body in all the affairs of science 
ind he follows up this product of his lnugination by 
numerating in tlie same sentence the avowed objects 
of the Internal ion il Rcse erch Council placing a pur 
invention of his own tn juxtaposition to the ae tu el 
functions of the liody concerned so is to leave the 
impression that both have equal authority 
The International Research Council was f unded in 
the first instance through the action of the Roval 
Society and the Academies of Pans Italy Rrussels 
and Wishington Its object was to reorganise inter 
national work which had come to a standstill through 
the war *n 1 to extend it where foun 1 d sir ill The 
question as to the time at which foimer enemy 
countries should h admitted is a matter for argu 
ment and it mat b the policy cf th limes to urge 
their immidute inclusion in the interests of the 
general peace of th world Recent incidents at a 
meeting in Paris it which a German professor took 
part do not confirm this view but the question has 
reallv nothing to do with the purpose which the 
article pretends to discuss It should not be for 
gotten however th t i friendly person il intercourse 
is an essential condit on of the success of intnnational 
conferences This is recognised by the countries 
neutral during the war which have nearly ill accepted 
the invitation of the International Research Council 
to take part in this common enterprise 
The International Research Council has imtnted 
the formation of unions for the conduct of scientific 
work In the subjerts of astronomy geodesy and 
geophysics and chemistry such unions are actually at 
work and two others have been formed Once an 
international union is established it becomes auto 
nomous, and conducts its work without interference 
from the International Research Council except in a 
few matters in which a common policy is desirable 
Everyone knows that the decisions of an mtema 
tional conference ore onlv advisory and have no 
binding force on the separato countries Represents 
tives taking part m the conference report to the home 
authorities concerned who act as they think fit 
accepting, no doubt in general such recommendations 
as have secured practical unanimity At a recent 
meeting in Brussels certain countries desired to 
initiate the formation of an International Union of 
Biology and their representatives tentatively drew up 
some statutes These were submitted to a competent 
body in this country which reported unfavourably and 
there the matter ends so far as Great Britain is con 
cemed This does not of course prevent France, 
Italy the United States and other countries from 
forming a Union of Biology if they wish 1 
fail to understand where the grievance of the Times 
comes in Arthur Schuster 

General Secretary of the International 
Research Council 
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The Cons mutton ef the Alkali Mettle. 

In a recent letter (Nature, February 24, p 827) 
attention was directed to positive rays of metallic 
elements generated by means of a heated anode bv 
which lithium (atomic weight 694) was demonstrated 
to contain two isotopes 6 and 7 The mass spectro 
graph has now been successfully applied to the analysis 
of these rays and the investigation thereby extended 
to the heavier members of the group 
The method presents some peculiar technical difli 
culties, and the intensity of the lines yielded is ver 
poor in comparison with that of the gas * lines pro 
duccd by the ordinary discharge tube On the other 
hind the irrangement is such that none of these 
ordinary gas lines appear at all so that any line 
however faint if satisfai torily confirmed by repcti 
tions with different fields is conclusive evidence of 
the presence of metallic atoms of corresponding mass 
in the salt employed on the heated inode 
Sodium (atomic wnght 2300) is the easiest metal 
to deil with its mass speitrum consists of a singl 
line onlv From the known values of the fields em 
ployed this line is in the jiosition cxpicted from th 
atomic w light it is then fore assumed to be exactl 
23 and used is 1 standard comparison line 

Potassium (itomic weight jjio) gives 1 strong lin 
at 30 ind 1 very wed compannn it 41 These 

1 gurcs ar integers within it out a qu 11 te r ft unit 

whin compar d with sodium 2j Th rel itivc intinsi 
ties cf the 1 n s ate not in nsisl nt with the accepted 

atonii we ght Pot is um 111 1 f r | r hablv consist 

of two isotopes 30 and 41 
Rubidium (atomic weight S444) givts tu lines tw 
units apirt of relative intinsitv lout 3 to 1 Com 
pirison with the potassium 1 ne n gives these th 
masses 84 and 87 t» within i fraction of i unit A 
these valu s arc in ix tllent agrcimcnt with th 
accepted atomic weight the> miv be tal cn provi 
siomllv at Ie 1st as the wi ights f the two isotopi 
constituents of rubidium 

The miss spectra obtained from cesium (atomi 
weight 13281) have so far exhibited only one line 
which when measured against the rubidium lines 
indicates a mass 133 The intensity of this line leaves 
muih to be d sired but it is suffici nt to point to th 
conclusion that if as the atomic weight would leid 
one to expect another isotope of 1 ajsium exists it is 
presint in proportions of less than 3 p r rent 

T W \s 1 on 
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The Designation of Vitammos 

It is often said that a rose by any 1 ihcr name would 
smell as sweet but in chemistry this is not the case 
the name is of consequence and the choice limited 
I am glad that Prof Liversidge takes exception in 
Nati kh of March 10 to the sufficiency of the sug 
gested dropping of the e from vitamine the 
sting is still left m the amin ’ tail, moreover, the 
word Should be got nd of altogether as it is but a 
monument of a gross experimental blunder 

In my early days one of the most valuable lessons 
I learnt was from the late Prof A W Williamson 
one of the keenest intellects of his day among 
chemists He always insisted that we did well to 
use non-committal names—names which did not give 
expression to a view open to question but were simple 
descriptive of some recognisable character in no wav 
open to doubt No better illustration can be given 
than the use of the name ‘carbamide” for urn 
actually enforced by the Chemical Society “Urea 
is non committal but absolutely significant of the 
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origin of the substance, nothing more, carbamide 
is suggestive of a particular structure, of a view 
which, so long as I can remember, has not been in 
accordance with the facts and is now, I suppose, 
fairly generally abandoned, though the error is still 
perpetuated in the text books—but one of the main 
purposes text books serve is the perpt tu ition of error 
Other cases might be quoted, time was when con 
stitutions were settled on piper and not a few 
names ari survivals of the practice 

In 1 course of Cantor luturi s on hood Problems 
which I give in M iv iqiq, 1 suggested th< use of 
the term advitant ’ in plan of vitamin* A word 
of good clang, its meaning is clear and will be 
obvious to most the substances it is intended to 
cover are necessary to life ind m tm\ is will siv 
so though wi hi\e not the faintest idea what thc\ 
are TIrnrv I Armstrong 


Relativity and the Velocity of Light 

Mr Bvrtriw s cxullcnt letter on p 42 of Niiiki 
of Matih 10 has done good servile in c\tri ting an 
explanation from Dr Jons, but the lutir will foi 
give my s lying tint his positu n is not lieu ut it 
least not dtur to in Briefly thus 

(а) If we ire ibh to 1 umpire the veUuti s of twi 
single light jout 11cis oni of whuh in i\ hi u id 1 
normal conditions ind therefore I now 11 surili w 
have d ternuned the other 

(б) I c innot si< tli il M ijc 1 in is mt ri sting i\u ri 
ments prove mori thin th it th pripigition cf light 
has the <hit icleristics of wave md not projtdiU 
motion 

(c) I idmit Di Ji ins s iquiimns (1) ( ) in l (y) 
but I i an si e no mot it in ifti rw 1 <ls introducing t 
If they ire tiu for all rt isonihli \ ilm s if 11 what 
more is h aiuid bv wilting u+i insteul of ti * \tc thev 
not th simo things Oiivh lout 


The Pettier Effect and Low-temperature Research 

1 rom ceitain considerations emphasised by nu in 
the Phil Ma^ foi Deuinbn (Supplement) i>» 76 
ispeuallv § 33 scr v vol 11 p 53S ibout true 
rontact itnl 1 loncludcd that such fori is in inti 
tmtcly connuteil with 1 lei trie il resistance good con 
duitors fail to get a grip on the eleitrmty so as to 
propel it effectively while the grip of insulators is 
tremendous Consequently it is probable that it any 
temperature at which electric resist »ncc ceases the 
Peltur effect will ceasi ilso Olivfr Ioixv 


The Nature of the Emulsoid CottoxJ State 


unulsoid svstems must ixplun why sodium oleate 
forms sols md gels with water whcieis aluminium 
oleate dots so with benzene 

I he thcorv of mitcll ir orient ition supported by 
UcBiin ippeais to sulf i in this uspect, that th 
mutUc poslulited is ilretiv a micro-colloi 1 
system md the colloid propettiis ue iln idy present 
in the micelle \ eunsisUnt the irv of emulsotds 
must net only be in agi cniint both with the physic il 
propirti s (viseositv of sols g 1 lion el isliuty of 
gels, hvstetesis 1 te ) and with th f ids s to tliemie il 
const lint ion (polv s ki h iri It til 11 11 In if starches md 
tellulos s polv|« ptidi 1 h it let r of pr tuns, fattv 
»eid silts for so ips iti ) but it li uld also slio c 
tin pin m al pripirti hnhptin, fr in th ihtnucal 
ei nip 1 lit 11 and c institution If iclour md selective 
ibsorpticn flow fiom Lhimu il (imposition ind eon 
stilution th ri ip]x irs in icisin whv coin si< n ind 
sel etm idsorplion should not d< si list lhe sug 
gestun whuh 1 put foiw ud vv is stated is follows (lo 
it p 4’) Such gels (he it n v isibli) not ioi„ult 
mn lx 1111 igmeil is verv tenuous web woiks ot 
foim the Irtish 01 wills tf whi h iri very prob iblv 
sub m ill 1 ul 11 in dtnx nsions or thi whole mass 1 f 
th nlloids firms in molnuli umf irmly dispirs d 
tlm u„h ind putullv dissolving the sulvmt Bv 
I it tilth 1 mean Ihtl only pul f th molecule of 
lli ciiiuls ul is lonsoiuU with 111 solwnt 01 dis 

I pel., nt wlnl th itlui jiut of it is insilubir an 1 
its it ms t nl t 1 mt foi mu N nuti t ,iil fi ime 
vvorl 

t Ih hvp th si prejis 1 dm 11 t 1 gud miiellar 
ori ul ill 11 (ini till it tun) as primirilv tesponsiblt 
I foi mulsoid sals ml gils but 1 itlier submolcculir 
<01 ti insinol ulu) an ntali n < f 1 linitc itom groups 
ntmh in thi sense nf the theory of moleculai 
irienlitton due to struitur prepised foi suifui md 
intiifi ill t nsi< n ph n 111 in bv W B H irdv (Pro 
K \ S vil Iwnu \ p bn nil2) J I ingmu 
(foui 11 \mei ( hem S 1 vol wnvii p 2 1 iqib 

ibif vol x\\i\ p 1S4S 1017) and \V Harkins 

(Journ \nict ( h 111 Soi vol \\\i\ pp and 
441 iqi7) 

lhe ^nesis of a nnci lb is plui imoli c ul ir unit of 
1 10II01I svst 111 111 iv b n^irdil as a consequence 
of equiltbnum usually inumpliti Ixlwnn homo 
ill mini silutuin fu s and hctcriKhimKal forces 
thi fornur It tiding t dissomt md il compose the 
h mu il mol ul tlx 1 itter r sisting decomposition 
In the case of proteins the most piohihlc general 
tvp« rf Itnl agi mottling to 11 A Pltmmer 

( Chemiial C onstitiitii 11 of the Ptoteins pirt 11 
p •») is nf the form 

\H CHR CO (NH CIIR t-0> NHCHR 
COOll 


Ihb publication in the Iransactions of the Chemical 
Society for December last of the latest of the ex¬ 
tremely valuable and interesting investigations bv 
Prof J W McBatn and his collaborators on soap 
solutions leads me to direct attention to a hypothesis 
as to the nature of the emulsoid colloid state which 
I have briefly indicated in a technological paper on 
Colloidal Fuels ’ {Journ Ind Eng Cnem , vol xm . 
p 37, 1921) The stabilising colloids used in these 
fuels belong to a class of bodies forming emulsoid 
sols and gels in turn-aqueous systems eg in hydro¬ 
carbon oils lhe parallelism between certain such 
nan-aqueous systems and aqueous emulsotds has 
struck many observers (notably M Fischer) and caused 
considerable doubt as to the validity of the apphea 
tion of ionisation theories to the emulsoid colloids 
f crtainly it would appear that anv theory of the 
NO 2681, VOI 107] 


where n icfers to the degree of polypeptide condensa¬ 
tion ind R i» an alkyl or other substituent group 
On the hypothesis suggested here we may, tmper 
fectly represent thi redistribution of this In the 
presence of water for the polypeptide chain by 


-N 

X 


Yh, 
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In this the arrows indicate the direction of an 
imagined plane or lntra-molccular^interf ice t separa¬ 
ting the hvdrophile groups , which are con 

° h 

solute with water (in virtue of residual affinities tend 
ing to complete the amino and carboxyl groups), from 
the hydrophobe or hydrocarbon groups — CHK Not 
only in one and the same protein molecule, but also 
to a variable extent between molecules, we may admit 
that this primary orient ition leads to mutual attrae 
tion between water-soluble and water insoluble groups 
respectively Without env actual cltavige of the 
molecule, we have orientation and a stratichemical 
field of forte which is of a similar character, in 
essence, to crystallisation, but tesults in incomplete 
instead of complete equilibrium lhe hydrocarbon or 
lipoid atom groups will approach the fluid on the 
solid state according to molecular weights and con 
stitution, hence the svstem miy be likened, in one 
aspect to a sub molecular emulsion, the lipoid groups 
tending to form interconnected sheets of atom groups 
necessarily permecble to water and witcr solutes 
although mechanically develop ng a stress resisting 
rupture in virtue of the fields of attraction and repul 
sion induced The micelles ire the smallest pluri 
molecular units thus built up 

Applied to so ips we have sinul irlv a mutual attrae 
tion and solution of the hydrocarbon portions of the 
fatty acid radicles without ckivige from the water 
soluble portion whu h dissolves and ionises The pas 
sage of ionised micelles through the open network 
of the gel as freelv as through the sol (Laing end 
McBam loc rtf p 1519) appears quite consistent 
with the hypothesis now suggested Further the 
form of the micellar aggregates—strings sheets 
networks of molecules will on this view be a func 
tion of the original molecular constitution operating 
through intramolecular orient ill n ind me dified by 
ionisation and tautomcrism where these occur lhe 
quasi-solubility m water of sodium etc soaps being 
associated with ionisation passes to insolubility in 
water with the non-ionising calc turn tlumimum iron 
etc sopps when the solubility of the fatty acid por 
tion (or hydrocarbon group) becomes dominant and 
soap sols m non aqueous solvents result The sti ffening 
to gels here with increased concentration and lowered 
temperature mav be due to orientation of both the 
hydrocarbon and the metallic residues respectively of 
the latter either directly or as oxides these being solids 
at such temperatures 

In general it is submitted that the present hvpo 
thesis gives a more generalised basis of explanation 
of what McBain regirds as not vet explained ’ (I>r 
at o 1518) viz the stable existence of anv col 
loidal aggregate ’ S F Shfpparp 

Research T aboratorv Fastman Kodak Co 
Rochester N Y January 18 


Through the kindness of the Fditor I have been 
ven an opportunity of commenting upon the specu 
tions advanced hv Dr S E Sheppard in the fore 
going interesting letter 

It is evident from reference to his paper in the 
Journal of Industrial and Engineering Chemistry that 
Dr Sheppard is templed to diverge from the views 
of nearly all who have studied the properties of sus 
pensoid colloids such as fine suspensions of particles 
of gold in water, and to regard these as being merely 
pseudo colloids In his opinion a jelly made from 
gelatin protein starrh or soap would be the tvpical 
colloid thus reverting to Graham’s conception that 
NO* 2681 , VO- IO7] 


it 14 the substance, and not the physical state of sub¬ 
division, that makes a colloid 
It is impossible to exclude ionisation hypotheses 
from colloid chemistry now that it has been demon 
strated that soaps m colloidal form are excellent con¬ 
ductors \t the same time we are quite clear that 
a theory of gels cannot depend upon ionisation pheno¬ 
mena since gels occur in non aqueous solvents which 
possess no measurable conductivity 

It is difficult to understand exactly what is meant 
by some of the technical terms used or coined without 
definition but apparently Dr Sheppard s conception 
of a stable colloid is a substance which contains atoms 
or atomic groupings, commonly found in chemicals 
which are insoluble in the solvent under discussion 
Tor example, in aqueous sodium palmitate the long 
pinffin chain is regarded as being in itself insoluble 
in water, in contradistinction to the sodium atoms 
ind ions This is considered to result in a tendency 
for these hydrocarbon chains throughout the solution 
to become linked to each other through the residual 
affinity of the par lflin part of the molecule to form 
sheets of molcculir network co-extensivc with the 
solution The sodium end of tach molecule is 
regarded xs dissolved xnd subject to ionisation 
Ihis concepticn is sufficiently elistic to conform 
to m iny of the fxets but surely such x word is dis 
solvtd loses its signthc ince when tpplied to x 

solution in which both undissolved and dis 
solvtd pirts of the mckeule are present in a state 
of molecular subdivision Ihus in the case of an 
equeous solution in which gold is present in the form 
of single xtoms—a exse which hxs been verv nearly 
realised—the gold would not be rcgxrded xs dissolved 
in the water since gold ind water xre hetero 
themic il lhe modern or current onctption is cer 
txinlv that this would be i true solution of gold 
xlthough highly supersaturated It is evident that 
the difference is one of words, and not of Scientific 
fict 

Agun it would be difficult to explxin on Dr Shcp- 
p ird s conception the existence of gels such xs that 
of rubber m benzene in which surely every pxrt of 
the hvdrocarbon must be considered potenti illv soluble 
or consolute with benzene Further on whxt 
ihemi al grounds rould one predi t the formation of 
a gel of cxdmium in alcohol? 

I cannot but feel thxt even this conception of con 
tmuous open molecular network as constituting the 
tvpicxl colloid still leaves unexplained the stxble exist 
ence of the colloid il lggregxtes of sols xs distin 
guishcd from gels In the case of an ordinary soxp 
solution or sol for example perfect reversible equili 
brium prevails and vet the soxp does not exist as 
1 continuous semi rigid framework nor vet xs 
single independent molecules—that is xs crystalloid— 
since when in the latter condition it exhibits familiar 
crystalloidal properties such as osmotic activity 
Hem e our conclusion is that the soap is largely in the 
form of particles each an aggregation of large 
numbers of molecules Miss Laing found that there 
is a verv ready change from sol to gel without altera¬ 
tion of either conductivity or osmotic activity We 
seem forced therefore to conclude that the gel is 
built up from the same colloidal particles as the sol 
Similarly In Svedberg s example of cadmium or 
cadmium oxide in alcohol which at rest forms a jelly 
but on stirring reverts to a fluid sol the colloidal 
particles of the sol must undoubtedly be those of the 
gel also In this case the Individual colloidal particles 
are presumably crystalline in analogy with the experi 
mental results recently obtained in Sherrer’s X rav 
investigations 
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On the other hand such colloid* a* gelatin have 
not indicated any regular pattern when examined by 
A ray* A fully devehped network of oriented mole 
cules such a* Or Sheppard describes should give 
indication* analogous to a crystalline structure when 
thus examined 1 hi* X ray method of investigation 
i* being applied in another department of the Uni 
versity of Bristol to the various forms of soap solu 
tions It i* hoped also to obtain frtsh light on the 
oblem by the experiments now being carried out by 
ib* I aing on the conduction of continuous current 
through soap jellies 

Dr Sheppard * demand that any consistent 
theory of colloids should permit of the deduction of 
all the physical properties from the chemical formula 
alone appears to over estimate the extent to which 
the manifold physical properties of gold and silver 
sols of different degrees of subdivision and cclour tan 
be deduced merely from the knowledge of the 
chemical formulae of the metals In conclusi n I 
think hts idea is at present too vague and not 
sufficiently in accord with such facts as those men 
tioned to be likely to prove more fruitful than the one 
it seeks to replace incomplete as the latter is in the 
absence of further experiment 

Jawrs W McBais 

The Chemical Department University of 
Bristol February 24 


Tit* Production of Living OlaveHina ZoohU hi Waiter 
by ■xpenmeirt 

In a recent publication ( Sea temperature Breed 
■ng and Distribution in M trine Animals Journ 
Mar Biol Assoc vol xu No 2 p 351) the present 
writer showed that there was every reason to believe 
that the hibernation phenomena in many marine 
mimals are purely temperature effects In order to 
test this view the positions of sixteen good colonies 
of the beautiful Ascidian Clavellina lepadtformn 
were marked on September 1 1920 on the wooden 

piles of the West Wharf, Great Western Docks 
Millbay Plymouth I his Widian usually appears 
on these piles about the end of May and dies down 
about the end of O tober and h is m v r been recorded 
in winter On September 15 and 30 the piles 
were again visited and a record w is made of those 
colonics which had survived the m irking The posi 
tions of the colonics were found to be shown effee 
tively by three long wire nails driv n into the piles 
on the outside of the colonies at the spices of 
imaginary triangles On February 23 last the labora 
tory collector Mr Wm Searle who assisted in the 
marking of the colonies visited the pihs at the West 
Wharf and took careful scrapings between the nails 
marking the positions where Clavellina colonics wer 
seen in September 1920 

The material obtained remained in the collecting 
honey-jars on the floor of the laboratory until 8pm 
of February 24 It was then examined and anvthmg 
like a resting stage of an Ascidian was picked out 
cleaned a little and transferred to clean water in a 
glass dish On February 25 at noon thi material 
was put into a warm room at a temperature of about 
6i° F and distributed in a number of finger bowls 
in ordinary t ink water passed through a Bcrkefeldt 
filter 

Little attention was given to the bowls bevond 
changing the water on February 28 until March 1 
when a distinct Clavellina 2001a was found in one 
dish and a bud in another From that date onwards 
the number of zooids and buds has increased and at 
the latest observation made on March 8 there were 
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twelve living zooids or well developed buds and two 
well-developed zooids had been preserved brom the 
beginning of the experiment to March 1 the tem 
perature did nit fall bekw bo° b md from an 
inspection of the thermograph records the mean tem 
perature of the room is seen to be very nearly bi° b 
probably the mean temperature of the water in the 
dishes would be slightly lower Since March 1 the 
mean temperature of the room and water has been 
slightly higher 

It is th rcforc highly probable that the awakening 
tf Clavellina from the resting stage is a pure tem 
perature elfect In this experiment tank water was 
deliberately used and it is eons dered highly improb 
abl th it this w iter can be regarded as biologically 
better th 1 the water now surrounding the sleeping 
stages of Clavellina in the sea There remains there 
fore only the presence or absence of some recondite 
heit al omj lev. in the wat r as a pissblc factor 
in aiding in the awal ening of this 4 *udian The 
existence of suth » mplex s he vv ever not 
regirded is prohibit 

Dricsch has shown that Clav lima regenentes lost 
I its with facility and that starving or foul water 
will also cause this Ascid an tj lbsorl all its organs 
and pass into an undifferentiated condition It 
would appeir however that none of these factors 
eperite during the period of hibernation since the 
water at the V\ cst Wharf is undoubtedly more foul 
dur ng the period when Clavellina flourishes than 
when it passes into and remains in the resting condi 
lion tnd similar \* idiuns in the same locality feed 
ind grow during the winter Other forms which feed 
in the same wav and probably on the s une kinds of 
fiod as Clavellina also flourish md grow in the 
same situation in winter 

It would therefore seem that variations in tem 
perature are the normal stimuli for development and 
differentiation in Clavellina and the determination 
of the actual point m temperature at which these 
hanges occur should afford 1 useful due in attacking 
the question of the underlying chcmico physical 
changes 

The winter resting stages of Clivellini re very 
simple bodies they arc flattened expansions of trans 
parent gelatinous material (tunicin) with a mam 
initiated surface containing 1 core of tpaqu vellow 
tissue—apparently undifferentiated — which shows 
mammillations corresponding to those in the gela 
t nous coat In the development of the zooids the 
n Humiliations swell and a core of t ssue extends into 
th swelling The bud thus formed inrreases in size 
an 1 differentiates into the zooid J H Orton 

The I aboratorv Hie Hoe Plymouth 
Mirch 9 


The Elementary Particle of Positive Eleetrmty 

Rfgarding the suggestions for the name of the 
nydrogen nucleus made by Prof Soddy (Naturf 
December 16 1920 p 502) and Dr Pndeaux 

(Nature December 30 1920 p 567) it would seem 
to be better to use the term nvdron msteid of 
hydnon as being shorter and more euphonious 
It may be recalled that the late I ord Kelvin used 
himself and tried in v un to induce others to use 
the term electnon instead of electron At this 
late date it seems quite unnecessary to insipt on the 
retention of the extra syllable simply to have the word 
ion retained in the longer term unless for the sake 
of cuphonv as in thermion 

\ndrpw H Patterson 
Universitv of North Carolina February 19 
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New Studies of Sun-fishes made during the “Dens" Expedition, xpao. 

By Dr. Johs. Schmidt, Carlsberg Laboratory, Copenhagen. 


[The Dana is a four-masted motor schooner of 
cco tons, belonging to the East Asiatic Company of 
Copenhagen. His Excellency H. N. Andersen, direc¬ 
tor of the company, generously placed this vessel at 
the disposal of the Danish Committee for the Study 
of the Sea for a cruise in the Atlantic.] 

T HE sun-fishes (Mola and Ranzania) are un¬ 
doubtedly among the most remarkable 
creatures which inhabit the oceans. By their 
peculiar shape, altogether unlike what we are 
accustomed to find in fishes (Figs. 1-3), their 
divergence in point of internal structure, and the 
considerable sire which the best-known species 
attains, they have from ancient times attracted 
the attention of naturalists. 



Two species were known with certainty to occur 
in the North Atlantic: the short sun-fish (Mola 
rotunda. Pig. 1) and the oblong sun-fish (J?an- 
samo truncata, Fig. 2). To these I am now able 
to add a third: Mola lanceolata (Fig. 3), a form 
the specific value of which has been questioned 
by recent authors Though related to Mola 
rotunda, it is doubtless a distinct species, differing 
by the pointed tail and the number of fin-rays, 
as well as by several larval characters. 

The oblong sun-fish attains a length of only 
two or three feet; the short sun-fish, on the other 
hand, is known to have reached a length of eight 
to ten feet or more, and a weight of more than a 
ton. It is thus one of the giants of the ocean. 
That the sun-fishes also possess gigantic strength 
is evident from a report of one of the Prince of 
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Monaco's cruises in the Atlantic with the yacht 
Htrondalle, where we read that a large specimen 
—the same as that represented in Fig. 3—which 
was harpooned from a boat sent out from the 
yacht, almost pulled the boat under in its struggles 



to escape. The sun-fish owes its strength to the 
powerful development of the muscles controlling 
the two large vertical fins (the dorsal and anal, 
shown in Fig. i). On the other hand, the muscles 
generally composing the greater part of the body 



fra 3 -M»U ImncvMt, a Ip«cw related to tho .hort wn fieh, bat diffor 
inf by the pointed led Length, ■ metre*, weight, 185 kilo* (Prom 
the prince of Monaco ) 


in a fish, the great lateral muscles, are rudi¬ 
mentary in the sun-fish. 

The short sun-fish (Mola rotunda) occurs com¬ 
paratively frequently off the coasts of Western 
and Northern Europe, near the British Isles more 
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especially in the summer, and in Danish waters 
during autumn, it has also been found near Iceland 
and off the northernmost coast of Norway (about 
latitude 70° N ) It is thus not difficult to pro 
cure specimens, and such are also to be seen in 
most museums The oblong sun-fish (Raneama 
trvncata), on the other hand, is far more rarely 
seen in collections It does not penetrate so far 
to the north as Mola rotunda but has, never 
theless, been found occasionally in the waters of 
Western Europe and the British Isles, where its 
northern limit of occurrence appears to lie 
With regard to the habits of the oblong sun 
fish (Ranzania) practically nothing is known It 
may, however, be mentioned that it was on one 
occasion observed in enormous numbers at the 
surface of the water at Martinique in the West 





Indies The short sun fish is quite frequently 
encountered by manners in thi Atlantic I have 
myself, on my cruises there, often seen it lying 
half sideways at the surface with the tall dorsal 
fin projecting out of the water It is not infre 
quently captured in the Mediterranean especially 
during summer in the Straits of Messina and it 
is known to feed on small forms of pelagic life 
A fact of interest is that the lary a. of the fresh 
water eel appear to he its fa\ourite food The 
stomach, when opened, will often be found to 
contain eel larvas (Leptocephalus brevirostns) by 
the hundred There can thus be little doubt that 
it is one of the eel’s deadliest enemies The sun 
fishes appear to be highly prolific In a specimen 
of Mola rotunda if metres long, for instance, the 
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ovary was found to contain no fewer than 300 
million small unripe ova 

1 he method of propagation of the sun fishes, 
however is unknown and the tiny stages have 
not been identified in the case of any species The 
collections made by the Danish Committee for 
the Study of the Sea have often brought 
to light larvae which 1 had to refer to the 
sun fishes, but it was impossible to deter¬ 
mine to which species they belonged On 
the trans Atlantic cruise of the Dana in the 
summer of igao, however, I succeeded m throwing 
light on the question, and was able to follow the 



Fir , - IMi lam tala a (a and c) Ranaanta tnmeata (I) 
^ I rvnl a »nd t fol l»rv»l laag b « 

morr tnlv(«l Ntx# (bat tb« tail hju d Mpptarad ■ 


development of two species for a great way back 
in the case of one, to the egg itself A full 
account of this needs a mass of illustration and 
proof material which would be out of place here 
I will therefore merely give a few illustrations, 
reproduced from photographs, adding thereto 
some remarks on these larval forms, which, be 
cause of their odd appearance, are probably with 
out parallel among fishes 

Fig 4, a shows a larva of the oblong sun fish 
(Raneama truncatd), about i 7 mm long It was 
hatched on board the Dana in the Sargasso Sea 
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The «ggs were found floating at a depth of 
scarcely 100 metres from the surface, they are 
small, transparent spheres, 13-14 mm in dia¬ 
meter It will be noticed that the larva, albeit 
clumsy to look at, nevertheless resembles an 
ordinary fish larva, with the usual strong tail 
During the course of development, however, the 
tad is soon reduced, while the dorsal and anal 
fins, on the other hand, grow out strongly (see 
Fig 5, b) It is precisely this reduction of tne tail 
portion which gives the sun fishes their remark 
able, as it were truncate, appearance, as seen m 
Figs 1 and 2 At a first glance it would appear 
as if the third species (Mola lanceolata) had re 
tamed the primary pointed tail (see Fig 3) This 
is, however, only apparently the case, on study¬ 
ing the development, it will be seen that the 
primary larval tad here likewise soon disappears, 
and that the pointed tad discernible in b ig 3 is 
a secondary formation It almost seems, then 
as if Nature had repented of her own strange 
whim, for scarcely has she deprived the species of 
its tail when she replaces it with a new one ' 
All three species, indeed, undergo striking altera 
turns in shape during development Whca first 
hatched, the length of the larva is considcrablv 
greater than its height, but the proportions are 
soon reversed, and the height then exceeds the 
length (Fig 5, a and b) This state of things 
however, is not maintained, at a length of barely 
5-6 mm the body of the oblong sun fish {Ran 
earn a truncata) is already longer than it is high (in 
the case of the Mola species this does not occur 
until a far greater length is reached), and from 
now onwards the height decreases in proportion 
to the length untd the final adult stage is attained 
(compare Figs 4, 5 b, and 2, as well as bigs 5 
c and a, and 3) 

At an early stage, so far back as the embryo 
in the egg, we find the first indications of that 
spinous equipment which is so characteristic a 
feature of the sun-fish larvae and young The 
same spines can be recognised in both genera, 
thus showing that these belong to the same type, 
otherwise, the development and size of the spines 
differ widely, affording in this very feature a 
means of distinguishing the three species with 
the greatest ease In tne case of Raneama trun 
cata the spinous equipment is comparatneh 
modest, in Afofo lanceolata on the other hand, 
the spines attain such an enormous development 
that at a certain stage they exceed the length of 
the body Five of the spines at this stage st^nd 
out from among the rest in point of size, so much 
so, indeed, as to deserve the name of horns 
Three of these are unpaired and set in the same 
plane, directed forward upward and down, the 
remaining two being paired and set in a plane at 
right angles to the first, and pointing obliquelv 
to the rear (Figs 5 a, and 6) In all early stages 
the two genera are ea&ilyvdistinguishable one from 
the other by the structure of the bases of the 
spines, which in Mola exhibit transverse ribs, 
these being lacking in Ranzania 
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I he Mola larva: were invariably dead when 
found in the net, those of Raneama truncata, on 
the other hand, I was now and then able to 
observe in a living state The upper portion of 
the body (the entire part above the eyes) was 
dark, while the lower glittered like silver When 
placed in a vessel full of sea water, the larvae 
could be seen shooting through the water at a 
surprising speed, propelled by the extremely rapid 
movements of the dorsal and anal fins, but appar¬ 
ently with no good steering qualities Fig 5, 
a and b, shows distinctly the two fins mentioned, 
which are set in a manner resembling that of the 
blades in a ship * propeller, here, however always 
placed vertically 

The larvae were found m the open sea, not far 
from the surface of the water those of Mola 
somewhat deeper than those of Ranzania They 


% 


Fu 6. Vo a hut to mim part larval «taga Langth 3 i m 
Front v •« 

were very numerous in places especially in the 
Sargasso Sea and we have found between one 
and two hundred in the contents of a single net, 
where they are difficult enough to discern 
among the thousands of other small creatures I 
cannot however, go further into the question of 
distribution until we have been through the col 
lections thoroughly, which is a matter of con 
siderabie time 

In the literature of the subject, tiny larva: 
of the sun fishes have so far as I am 
aware, been mentioned and figured thret 
times hirst, b\ Sir John Richardson (1844-48) 
—this, strangelv enough, only on account 
of a drawing made by the botanist, Sir 
J D Hooker, who caught the specimen in a 
tow net in the South Atlantic, secondly, in 1898 
by the Danes Steenstrup and Lutken, from 
mateml collected in the Atlantic by Danish sail 
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mg vessels many years ago, and, thirdly, by the 
Italian Sanzo, who in 1919 gave a figure of a 
specimen 2 8 mm in length from the Straits of 
Messina Richardson referred his—or rather 
Hooker s—specimen to the trunk fishes, and 
termed it Oxtraeion boopt, the other authors, 
however, realised that they were dealing with the 
young of sun fishes, hut were unable to make 


any closer determination of the species Judging 
from the new material provided by the Dana 
expedition, I can now with full certainty state that 
all the specimens in question are larva of the 
oblong sun fish (Ranzania) 1 he tiny stages of the 
short sun fishes (Mold), however, do not appear 
to have been figured or mentioned in literature up 
to now 


Electrons . 1 

By Sir Win ism Bracc, K B L , 1 R S 


I N recent years the results of experimental rc 
search on the properties of electrons have 
accumulated with startling rapidity As know¬ 
ledge grows, the importance of the part played 
by the electron in the mechanics of the world be 
comes even clearer There are all the right signs 
that progress is being made along a road that 
really leads somewhere, we arc continually find 
ing that, through some electron action, pheno 
mena are linked together between which we had 
hitherto seen no connection Precision is given 
to our views we find ourselves able to express, 
quantitatively and with confidence, laws and rela¬ 
tions which have been matters of vague surmise 
I very experiment that is finished suggests others 
that are promising The whole world of expen 
mental physics is full of new life, and of the con 
sciousness that after a period of hesitation the 
tide of discovery is sweeping on again While 
knowledge grows by experiment, theory is also 
busy The attempts to co ordinate the new dis 
covcries are of singular interest because of their 
daring, their width, and their strength because 
they are so often fruitful m prediction and not 
least perhaps, because they seem so often to be 
irreconcilable with each other 

It helps to a right appreciation of the position 
as regards the electron if we observe its strong 
resemblance to the older state of things when first 
the atomic theory of matter was clearly defined 
Just as chemistry has grown and prospered on its 
recognition of the unit of matter, so electrical 
science has already begun a new life, and, to all 
seeming, a most vigorous one, based on the under 
standing of Nature’s unit of electricity There 
ire many different atoms of matter—nearly a 
hundred are distinguishable by their different chem 
ical reactions, but the number of different kinds 
of electrical atoms is very much more limited 
We have for some years been clear as to the exist¬ 
ence of the electron, Nature’s unit of negative 
electricity More recently the work of Rutherford 
and Aston indicates that the nucleus of the hydro 
gen atom is to be regarded as the positive 
counterpart 

If the chemist has found so much profit in his 
recognition of the fact that Nature has just so 
many ways, and no more, of doing up parcels of 
matter, the electrician will surely gain m the same 

1 Th* T«f*!fth Kalvin Uttar* dal var.d Wfora tha IaK tiuoo of Eke 
tncat Kagmaata on laanary ij 
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way when he grasps the fait that not merely is 
electricity measurable in quantity, but that there 
is already a unit of Natures choice, possibly no 
more than one unit W e may say with justice that 
already the most wonderful advances in modern 
physics ire the reward for our appreciation of this 
truth, and we may hope with equal justice that we 
arc yet far from reaping the full benefit 

The first suggestion of the atomic character of 
clectrit charge came it is well known, from 
observation of the laws of electrolysis Since the 
movement of atoms or atom clusters or 10ns across 
the electrolytic cell was accompanied by a simul 
taneous transfer of electricity, in which each ion, 
of whatever nature bpre always the same charge 
or at least a simple multiple of it, there was a 
clear indication that this division of electricity into 
parcels of constant magnitude implied the exist 
cnce of some natural unit charge No progress, 
however, was or could be made so long as 
the charge could be observed only as an attach 
ment to an ion it was not even clear that it could 
ever have a separate existence In the long senes 
of researches which finally led to the isolation of 
the electron and the determination of its proper¬ 
ties there were certain that marked definite stages 
in the forward movement Crookes examined the 
electric discharge in bulbs exhausted to a high 
degree by the new air pumps which he had sue 
cceded in making and he observed the so called 
cathode rays streaming away from the negative 
electrode He showed that they possessed the 
properties to be expected from a stream of par 
tides projected across the bulb and carrying nega 
tive electricity with them, for on one hand 
they could heat up bodies on which they fell, and 
on the other they were deflected in crossing a 
magnetic field Crookes spoke of a fourth state 
of matter and defended his view against the op 
posing hypothesis, held largely on the Continent 
that the stream consisted of electromagnetic 
waves in some form or other Hertz showed that 
the rays could j}ass through thin sheets of matter 
such as aluminium leaf, and Lenard took advan 
tage of this to coax them outside the bulb and 
display their effects in the air outside 

In the later years of last century came the 
great experiments of Wiechert Thomson, and 
manv other well known observers, who weighed 
the electron and measured its charge, and showed 
that there was onlv the one electron, thoqgh it was 
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to be found everywhere and in every body Since 
then the measurements of these quantities have 
been repeated many times with increasing skill and 
Understanding lliey have reached their present 
hi£h water mark perhaps in the experiment of 
Millikan at Chicago who gives as the value of the 
charge in electromagnetic units e=i 591 x to *° 
the mass being 0900x10 r gram or 1/1850 of 
the mass of the hydrogen atom 

So we arrive finally at an accurate comparison 
of these unique and fundamental units of Nature 
with the unit* which we ourselves have chosen for 
our convenience and without of course any con 
sideration of the former We infer from experi 
ments such as those of Kiufmann and of Bucherer 
that the energy of the moving electron may be 
considered to exist wholly in tne form of electro 
magnetic energy such as is necessarily present 
when an electrical charge is in motion and that 
its mass is in this way perfectly accounted for 
But this conclusion sets a limit to the size of the 
electron and we must assume that its radius if 
its form is spherical is very small compared with 
the radius of any atom Also as the velocity of 
the electron approaches that of lif.hr its mass n 
creases imperceptibly at first but in the end very 
rapidly 

Why we may well ask have these measure 
ments of charge and mass never been made 
before? The electron is everywhere the transfer 
of electricity from place to place consists always 
in the transfer of electrons The electric current 
is a hurrying stream of electrons all our elec 
trical machinery concerns itself with setting them 
in motion with giving them energy and aga 1 
withdrawing it In the processes of electrolysis 
the electrons are handed to and fro Everywhere 
they fill the stage why have we not hitherto 
noticed their qualities which so far can be ex 
pressed so simply? 

The answer s that we have never until recertly 
been able to make them move fast enough in 
spaces sufficiently empty of air or other gases 
It is only when an electron has a sufficient speed 
that it can escape absorption in the atoms which 
it must be continually meeting Unless an elec 
tron has a speed exceeding about one three 
hundredth of the velocity of light—that is to say 
such a speed as it acquires in falling through a 
potential of a few volts—it sticks to the next atom 
it runs up against even with ten times that speed 
it can move only a fraction of a millimetre through 
air at ordinary pressure before it loses its velocity 
and therefore its power of going through the 
atoms When Crookes first saw the cathode ray 
stream in full course it was because he had re 
duced the number of gas molecules in his bulb 
to such an extent that an electron could fly in a 
straight line from end to end of the bulb without 
going through more than a hundred atoms or so 
and the induction coil had given it quite enough 
speed to do that without turning out of its course 
no matter what sort of atoms they were Inci 
dentally since atoms can be traversed m this way 
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| we naturally think of an atom as a very empty 
affair 

Electrons flying still faster than in the discharge 
tube are found to constitute a part of the radia 
tion from radioactive substances Some of the 
0 ray* have velocities nearly equal to that of light 
and can pass through millions of atoms before 
their energy is spent In open air a 0 ray may 
have a course of metres in length though it is 
generally broken by encounters with traversed 
atoms into a path full of corners and irregulari 
ties 

It is speed which gives separate existence to 
the moving electron and speed which also betrays 
ts presence to us Tor on its way the electron 
here and there chips away another electron from 
an atom wh ch it is crossing and leaves behind it 
a separation of electricities which may after 
wards influence chemical action as in the case of 
the phosphorescent screen or photographic plate 
or provide a current for the ionisation chamber 
\\ e do not know exactly how this removal of elec 
trons is effected nor why some atoms part witl 
electrons more easily than others so that the flyi if, 
electron loses less energy is it goes through 
there is much that s obscure in the whole process 
But it gives us a ready means of observation 
w thout which ndeed our knowledge of the cle 
tron would be far less than it is 

These electrons which are so made man fest bv 
speed form but a minute fraction of the whole 
number existing They are to be found in every 
body and in every atom of every body They 
form one of the elements of construction of the 
atom and it is one of the most immediate aims 
of present research to find in what way they are 
built into atomic structure In c\ery atom there 
are certa n electrons of which one can be removed 
at the cost of an amount of energy of the order 
of 10 11 ergs The potential through which an 
electron must fall so that it acquires this energy 
is of the order of a few volts There are other 
electrons within the atom which are mtnnscally 
far more difficult to remove On the other hand 
some atoms—for example those of a metal in the 
solid or liquid condition—have each one or more 
electrons which are little more than hangers on 
and are indeed removed with very little trouble A 
block of pure metal is full of such loosely bound 
electrons so that if an electric potential differ 
ence is maintained across the block an electron 
flow or electric current is produced The metal 

conducts 

At sufficiently high temperatures all bodies 
become conductors we must imagine that the 
violent thermal agitation shakes electrons free 
from their ties to the atoms even when at low 
temperature the bonds ordinarily remain unbroken 
At a high temperature too the electrons acquire 
high velocities as they move to and fro with their 
proper share of heat energy At the surface o£ 
the hot body the electrons may break away and 
hence the thermionic emission investigated by 
O \V Richardson So copious is this supply of 
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electrons at the surface of a hot body that if the 
latter is made negative in potential relative to its 
surroundings there is a current discharge which 
may sometimes be measurable in amperes Of 
course, such a current can pass only one way, 
negatively from the hot body, or positively to 
wards it So we get the basic principle of the 
1 valve, ’ and so Coolidge provides the electrons 
for projection against the target in the X ray 
bulb which he has designed At this point we 
find already the adaptation of our new know ledge 
of electrons to apparatus of extraordinarily great 
use to mankind 

If now we plunge a little deeper into our 
subject we come to certain most fascinating 
regions of it where exploration is still in full 
progress In one of these we find the most re 
markable connection between moving electrons 
and electromagnetic waves One, it seems 
can always call up the other, and the action obeys 
certain precise numerical laws 

Let us take as an example the production of 
X rays in a Coolidge bulb A plentiful supply of 
electrons is provided at the cathode by heating i 
fine spiral of tungsten wire to a high temperature 
A high potential difference between cathode and 
target is provided by some approximate mean* 
and the electrons are hurled at the target, each 
possessing an amount of energy equal to the pro 
duct of the electron charge and the applied 
potential Where the electrons, strike, some of 
their energy is converted into electromagnetic 
wives of very high frequency, the so called 
X rays Suppose that we measure the energy 
supplied to each electron—not an easy matter 
with the usual arrangements, but very easily done 
if, as in certain experiments of Duane md Hunt 
at Harvard University, the potential is derived 
from a great storage battery of 40 000 volts 
Suppose, further that we analyse by the X ray 
spectrometer the X-ray radiation that issues from 
the target We find that the frequencies of the 
emitted rays may have a wide range of values but 
that the upper limit of the frequencies is always 
proportional to the energy of the electron and, 
therefore, to the potential imposed on the tube 
This ratio remains the same no matter what the 
intensity of the electron discharge, and no matter 
what the nature of the target This ratio of elec 
tron energy to maximum frequency is a number 
which has turned up m previous cases where the 
emission of radiation energy has been measured 
it is known as Planck’s constant, and denoted 
by “A” Its value is 6-45xto -17 Although the 
constant has been met with before, there is prob¬ 
ably no instance where the transformation of 
energy which it governs is so simply displayed or 
so easily measured as in the case just described 

In certain measurements made bv Duane and 
Hunt and illustrated in Fig 1, the X ray spectro 
meter was set to observe die presence of a certain 
frequency as soon as it appeared The potential on 
the tube was then increased by degrees The rays 
of the given frequency appeared as sbew as the 
NO 2681, VOL 107] 


energy supplied to the electron was equal to the 
frequency multiplied by h As the potential was 
increased still further these rays increased in in¬ 
tensity, as the figure shows 

It is to be observed that the production of 
X rays is no aggregate of individual efforts by 
separate electrons each electron produces its own 
train of X rays when it strikes the target There 
is no sign of any combined a< tion as, indeed, is 
evident from the fact that the intensity of the 
cathode ray stream is without influence on the 
frequencies of the X rays produced 
The crucial point is that when the energy of 
an electron is handed over in whole or in part, 
the frequency of the X ray waves that take over 
the energy is determined by the quantity of energy 
handed over This explains why there is a limit 
to the frequency of the X-rays it is because there 
arc some electrons though onl\ a fraction of the 
whole number which give up ill their energy to 
the formation of X rays at the moment of stnk 
ing before they have lost energy in collisions 



Ihe rest of the rays all those which have lower 
frequencies, will come from electrons that have 
lost speed in this way, or possibly have trans¬ 
ferred only part of their energy The atom of 
the target is playing the part of a transformer 
and does not determine the frequency, $0 far as 
these effects are concerned 
All this is wonderful enough, but the marvel is 
greatly increased by the discovery that the effect 
is reciprocal Just as the swiftly moving electrons 
excite X rays, so X rays when they strike any 
substance lose their energy, which now appears 
as the energy of moving electrons And, again, 
we find the same variation in the result and the 
same limit to that variation Among the electrons 
so set in motion we find, examining them as soon 
as possible after their motion has begun, every 
variety of energy-content up to a certain critical 
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value which is equal to the frequency of the X rays 
multiplied by the same constant h It is to be 
observed that we cannot measure all the electron 
velocities as soon as they exist because some of 
the motions beam in the body of the substance 
into which the X rays have penetrated, and have 
lost speed on the way out Again therefore there 
is nothing against the hypothesis that the energy 
of every electron set going by waves of given 
frequency is originally the same and is deter 
mined by the standard condition already given 

Not only in the case of X rays are these effects 
observed but also in the case of light The only 
difference is that the frequencies of light vibrat on*, 
are some 10 000 times less than those of X ray s 
and the electron energies correspondingly 
smaller When the light waves produce the elec 
trons we have wbat is known as the photo electric 
effect The production of light by electrons has 
been much studied recently in experiments to find 
resonance potentials —that is to say the magm 
tudes of potentials which must act on electrons so 
as to give them enough energy to excite certain 
particular radiations from atoms on which thev 
fall 

Exactly how this strange transfer of energv 
from one form to another takes place we do not 
know the question is full of puz7les The mag 
nitudes involved are hard to realise it helps if 
we alter their scale of presentment Suppose that 


the target of the X ray bulb were magnified in 
sise until it was as great as the moon s disc—that 
is to say about a hundred million tunes The 
atoms would then be spheres a centimetre or so 
in diameter But the electrons would still be in 
visible to the naked eye The distance from earth 
to moon would correspond roughly to the distance 
that ordinarily separates the bulb from an ob 
server or his apparatus We now shoot the en 
larged electrons at the moon with a certain veto 
citv let us say that in every second each square 
yard or square foot or square inch it does not 
matter which receives an electron A radiation 
now starts away from the moon which immediately 
manifests itself (there is no other manifestation 
whatever) by causing electrons to spring out of 
bodies on which it falls They leap out from the 
earth here one and there one from each square 
mile of sta or land one a second or thereabouts 
They may have various speeds but none exceed 
though some will just reach the velocity of the 
original electrons that were fired at the moon 
That reduced again to normal size is the process 
that goes on in and about the X ray bulb which 
is part of a universal natural process going on 
wherever radiation electron or wave falls on 
matter and which is clearly one of the most 1m 
portant and most fundamental operations in the 
material world 

(To be continued ) 
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The Rt Ho\ Lord Moilton of Bank TRS 
HE news of the sudden death of 1 ord Moulton 
on March 9 came as a shock to all who had 
been associated with his many activ lties Notwith 
standing his advanced age—he was in his seventy 
seventh year—he was so full of vigour that all his 
friends had looked forward to some further years 
of activity for the good of the country he loved 
so well and for which he rendered such mag 
mficent services He died in the midst of his 
work the very day before his death he was 
engaged in hearing an appeal at the House of 
Lords A short time before he delivered a speech 
on behalf of the chemical industries of the country 
with all his customary lucidity and vigour and 
again on February 19 he showed his delightful 
personal charm as chairman of a Saturday Even 
in£ at the Savage Club These random incidents 
might almost be taken as typical of the outstand 
ing qualities of the man—the brilliant judge and 
lawyer the man of science and patriot and the 
genial companion whose sympathy and humour 
helped to bnghten many a life and never 
more than in the dark days of the war when he 
was always ready to cheer and inspire those 
around him and to lead the way in meeting one 
difficulty after another 

After his brilliant career previous to the war in 
which he had shown himself an adept at science 
classics law, and politics as well as an athlete 
NO 2681, VOL 107] 


and "i ltngu st Lord Moulton m ght well have 
been content to rest upon his laurels but unques 
tionablv his greatest achievements were for the 
cause of his country when at the age of seventy 
he took up a burden which would have taxed the 
endurance of the strongest min and set himself 
to organise the resources of the country to obtain 
the explosives necessary for the war Looking 
back upon his earlier career it might almost seem 
that his numerous activities were directed by 
destiny towards the great climax of his life Cer 
tainly thev formed a unique training which fitted 
him for his supreme task in a way which could 
m. ireely have been paralleled 
Lord Moulton was born on November 18 1844 
at Madeley his father being the Rev Janies Egan 
Moulton a Wesleyan minister After passing 
through the Wesleyan school at New Kingswood 
near Bath he entered St John s College Cam 
bridge and had a brilliant career as a student 
In 1868 he became Senior Wrangler and first 
Smith s prizeman and took a gold medal at 
London University He was elected a fellow and 
lecturer at Christ s His academic career was 
not of long duration In 1874 at the age of about 
thirty he was called to the Bar and speedily 
became famous as a specialist m patent cases 
His scientific training gave him a great advantage 
in dealing with such subjects and he was en 
trusted with many cases involving very large 
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issues In his later years it was a delight of his 
to recall the patent cases on which he had been 
engaged and he was able with his wonderful 
memory to relate the circumstances in dose detail 
The esteem in which he was held as a scientific 
investigator was signalised by his election during 
this time as a fellow of the Royal Society One 
of his greatest efforts at the Bar was as counsel 
for the newly formed Metropolitan Water Board 
before the Commission on the water supply of 
London, and in this his mathematical knowledge 
was of great service to him in dealing with an 
intricate set of statistics 

Lord Moulton s Parliamentary career com 
menced in 1885 when he became M P for Clap 
ham Afterwards he contested other seats ulti 
mately becoming member for I aunceston He 
was however too independent in thought to attune 
himself readily to party politics In 1906 he 
became a Lord Justice of Appeal and in 1912 a 
Lord of Appeal and a member of the Judicial C om 
mittee of the Privy Council He was also made 
a life peer At the same time he had numerous 
other activities m connection with medical re 
search engineering etc 

Then came in 1914 the great struggle which 
was to give scope for all his wide experience and 
wonderful energy Few men had the vision in 
those early days of the war to foresee its magni 
tude as Lord Moulton did For him there could 
be no peace of mind when he knew that other men 
were thinking in tons of explosives while he was 
already thinking m hundreds of tons He knew 
the Germans knew how they had for a generation 
specialised in organic chemical industry and knew 
also that unless this country made a great and 
immediate effort the war would end through 
shortage of supplies on the side of the Allies For 
tunately he had a power of insistence which en 
abled him to impose his influence against all resist 
ance and in spite of all difficulties In November 
1914 he became chairman of a small Advisory 
Committee on Chemical Products Two months 
later in consequence of his efforts the Committee 
on High Explosives ( A 6 ) was formed under 
the War Office and ultimatelv he became 
Director General of the Department of t xplosives 
Supply under the Ministry of Munitions and ob 
tamed a freedom of action which enabled him to 
make provision for the abundant supplies of ex 
plosives which he foresaw to be necessary 
Lord Moulton gathered round him a staff in 
which he placed entire confidence The fear of 
a shortage was always before him but he laid 
his plans with courage and prevision At the 
beginning of the war picric acid was the standard 
high explosive Lord Moulton realised at once 
that the supply of raw materials was absolutelv 
inadequate This necessitated the establishment 
of a new industry—the synthetic phenol mdustrv 
—to increase the supply of picric acid and it 
the same time the manuf icture of T N T which 
was new to this country had to be inaugurated 
As the demands increased the T N T had to be 
economised bv mixing it with ammonium nitrate 
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and this was ultimately done without loss of effi 
ciency It was characteristic of him that he was 
untiring in his personal inspection of the ex 
plosives factories and travelled thousands of 
miles often at night to spend Saturdays and 
Sundays in this way From end to end of the 
country his visits were welcomed on account of 
his helpfulness and encouragement He and his 
devoted staff had ultimately the satisfaction of 
seeing the supplies of explosives increase to such 
an extent that not onlv our own needs but also 
those of our Allies were met 

Later in the war the supply of poison gases 
also came into I ord Moulton s hands This side 
of the work was most repugnant to him but he 
met it as a hateful necessity with his full vigour 
and with notable success 

By reason of its very efficiency the work was 
but little heard of and consequently imperfectly 
ippreciatcd by the general public It is pleasant 
however to recall that his efforts were recognised 
bv the conferment of the K C B in 1915 and of the 
G B F in 1917 He had a host of foreign dis 
tinctions and was a Commander of the I cgion 
of Honour 

After the vv ar I ord Moulton was untiring in his 
efforts to plice the scientific industries of the 
country on a sound basis Few if any can 
realise what the country owes to him for his work 
of the hat six vears His self sacrificing devotion 
was unbounded He was a great patriot and a 
tru fra nd R C 1 armfr 

Baron T Kik.uchi 

Men of science in this country and in Japan will 
hear with much regret of the premature death on 
March 2 of Baron T Kikuchi at the age of 
twentv seven The son of a distinguished father 
the late Baron Kikurhi at one time Minister of 
Education in Japan he had a distinguished career 
in the Universitv of Tokyo specialising in physics 
under the direction of Prof Nagaoka In 1919 
he came to England to work in the Cavendish 
I aboratorv under the d rection of Sir Ernest 
Rutherford His first paper published in 1920 
in the Proceedings of the Rov il Society in con 
junction with Dr T Aston contained a careful 
and able examination of the nature and velocity 
of the swiftly moving striations observed in neon 
and helium An account of further independent 
work on this subject is in course of publication In 
the midst of the preparations for the experimental 
attack on an important physical problem Baron 
Kikuchi was taken ill and died after a two months 
illness in a nursing home in Cambridge During 
his illness he was devotedlv attended by his voung 
wife who had come from Japan to join him a few 
months befon Like his father before him 
a member of St John s College a special 

memorial service was conducted in the college 
chapel by the Master attended by the Vice Chan 
cellor of the University The remains were taken 
to I ondon for cremation 

j A man of marked intellectual energy and ex 
I perimentvl abilitv Baron Kikuchi had been 
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selected to fill an important post in the new 
National Physical Laboratory at Tokyo on his 
return from Europe His intelligence and charm 
of manner had gained him many friends both in 
this country and Japan, who deplore the untimely 
end of such a young life so full of promise of 
achievement in science E, R 

The death of Gborces Humbert on January 22 
has removed a mathematician of exceptional 
powers Humbert may be compared with Clebsch, 
because, although he may not have invented a new 
mathematical engine, he showed unexpected uses 


of those already provided In his hands Abel's 
theorem and Poincare's researches on Fuchsiap 
functions became magic keys to unlock the 
treasures of geometry, and give us concrete and 
elegant images of analytical ideas One of his 
mo81 characteristic works is his memoir on hyper 
elliptic surfaces, for which he obtained the Bordin 
prize, and which was published in LtouviUt s 
Journal In his later years he was attracted bv 
the theory of numbers, and published several 
papers on arithmetical forms Humbert gave lec 
tures at the Ecole Polytechnique, and also at the 
Collige de France M. 


Notes. 


Ua H K Andprson Master of Gonvillc and 
Caius College, Cambridge, Prof W M Beyliss, 
professor of general physiology, University College, 
London, and Sir William H Bragg Quain professor 
of physics University of I ondon have been elected 
members of the Athenaeum Club under the provisions 
of the rub of the club which empowers the annual 
election bv the committee of a certain number of 
persons of distinguished eminence in science liters 
ture the arts or for public service " 

On Monday last March 14, the Albert medal of 
the Royal Society of Arts was presented to Prof 
Albert Michelaon foreign member of the Royal 
Society, for his discovery of a natural constant which 
has provided a basis for a standard of length The 
award w is made last year but the actual presenta 
tlon was deferred until Prof Michelson loukl come 
to England to receive it In the absence of H R II 
the Duke of Connaught the president, the medal was 
presented by Mr Man Campbell Swinton the chair 
man of the council of the society By the use 
of his interferometer Prof Michelson found the 
length of the Paris standard metre to be 1 553 164 
times the wave-length of the red line of cadmium, 
and his calculations have since been verified as 
accurate within a limit of error of one wave-length, 
or say two-millionths of a millimetre To the society 
the auard is of especial interest, because in 1774 it 
offered a prise for an invariable standard of length 
and up to the present date there has never been found 
a successful competitor As the Albert medal is limited 
to practical applications of science the society could 
not recognise any other of Prof Michelson’s scientific 
discoveries, but its council was doubtless influenced 
by an appreciation of their extent and value His 
construction of optical gratings, determination of the 
velocity of light, and precise experiments on the re la 
tlve motion of aether and matter are of fundamental 
importance, and his Echelon spectroscope has provided 
physicists and astronomers with a most valuable instru¬ 
ment of high resolving power Several years ago Prof 
Michelson used his Interferometer to measure the dia¬ 
meters of tjie four chief satellites of Jupiter, and sug¬ 
gested its application to the fixed stars This has 
now been done at the Mount Wilson Observatory, and 
a short account of the remarkable results obtained 
was given in Natce* of January 20, p 676 
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Thb magnetic research steamer Carnegie of the 
Carnegie Institution of Washington, returned to San 
Trancisco on February 22 after a scientific expedi¬ 
tion to the Indian Ocean West Australia New Zea 
land Tahiti, and Fanning Islands to investigate the 
magnetic condition of the earth over ocean areas 
The only information as to the results Of the voyage 
vet announced is that the Royal Company Island was 
sought for in vain The Roval Company Island or 
Islands figured on charts of the Southern Ocean fpr 
more than a century, having been reported by the 
Spanish ship Rafaelo about 1776 in 49 0 S 142° E 
Bellingshausen in the Russian Antarctic h xpedition 
appointed the island as a rendezvous for his two ships 
in January 1820 but both vessels sought it in vain 
Dumont D’Urville on the French Antarctic Expedi¬ 
tion in 1840 also searched for the island, but could 
not find it, still the name remained on the charts in 
various positions between 49 0 and 53° 30' S and 
between 141 0 and 145 0 F The re-discovery of Bouvet 
Island by the Valdivia in 1898 after Cook in 1772 and 
1775 and Moore in 1845 had passed within twenty 
miles without sighting it in their searches, re¬ 
awakened doubts as to the non existence of other 
islands reported in the Southern Ocean and never seen 
igain Capf J K Davis in the Nttnrod of Shackleton’s 
expedition in 1909 and again in the Aurora of Maw- 
son’s expedition in 191a, sailed over most of the 
assigned positions and got soundings of more than 
2000 fathoms in the vicinity The work of the 
Carnegie should be held to have completed the difficult 
task of proving a negative, and so to clear the chart 
of another iceberg 

Thb Dady Mail of Saturday last March 12, pub 
lishes a message from its Pans correspondent referring 
to a prediction by the Abbd Moreux that the next 
fourteen years will be relatively dry in Western 
Europe The alternation of wet and dry periods of 
about seventeen years each referred to in the report, 
and in the short leading article uoon it, is, however, 
bv no means a new discovery Indeed, a cycle of 
precisely the same length and type as that now an¬ 
nounced was mentioned more that three hundred 
vears ago by Francis Bacon, and in our own time 
Prof E Bruckner, of Berne, has traced its effects in 
a variety of meteorological phenomena. The Abbd 
Moreux may have found a new weather-period, but 
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\yhat is described bv the Uwt is nothing more 

than Bruckner s cycle which corresponds approxi 
matcly to the length of three sun spot periods 

Tire Report of the Museum Comm ttee of the 
Borough of Warrington deals with the four years 
ending June 30 1920 In May 1120 Mr Charles 
Madeley who had been director and librai an for 
forty four years died and the opportunity w as taken 
to separate the museum from ther libiary and to 
provide each institution with an independent staff 
This undoubtedly is a move in the right d rection 
1 he new keeper of the museum is Mr G A Dunlop 
The collections have received a number of access ons 
among which those of lo al interest art predominant 
and include many specimens collected and determined 
by the Lancashire and Cheshire Fauna Committee 
notably 290 Diptera and 77 Hvmenoptera obta ned by 
Col Fairclough in his own garden 

In spite of difficult es connected with the delayed 
progress of the new building and the large amount 
of work entailed by the visit of the British Associa 
tion the thirteenth annual report of the National 
Museum of Wales records tonsidcrable progress in 
ill departments In the natural sciences and in 
archaeology the museum is becoming as it ought 
the headquarters of investigation in the Principality 
Thus Dr Ethel Thomas keeper of botany has set 
going a primary vegetation survey of Wales n co 
operation with field clubs and school teachers Dr 
Simpson keeper of zoology has started 1 faumstic 
survey of Glamorgan in conjunction with the Cardiff 
Naturalists Sociotv—an effort that is obviously 
capable of extension The archaeologists of Wales 
assembled in congress have expressed the opinion 
that all finds should be preserved in museums for the 
control and maintenance of which effective provision 
has been made and that local museums should be 
affiliated to the National Museum 

Tire Museum Journal of the University of Penn 
svlvama for September IQ20 contains a well illus 
trated article by Dr W C Farabee on several col 
lections of anuent American gold objects that have 
latelv come into the possession of the museum These 
objects are of extraordinary interest in the develop 
ment of art and many of them are of great beauty 
A number of Sumerian tablets some of which were 
described by Dr Stephen Langdon in 1917 as part of 
a law code are here translated for the first tune bv 
P 4 re V Scheil of Paris and prove the existence of 
a code at least 1000 years before the famous code of 
Hammurabi (area 2000 b c ) Other articles deal with 
the gold treasure in the Temple of Baal at Nippur 
(1300 b C) and with ancient Peruvian textiles The 
latter is illustrated by coloured plates We mav envy 
our American friends these treasures of art and 
learning but a museum that makes its riches so 
promptly known m this Interesting manner deserves 
to poasess them 

Tint study of soils as pursued in agricultural insti 
tutes deserves far more attention from geologists 
than it ordinarily receives W G Ogg and J 
Hendrick have made interesting experiments)( Studies 
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of a Scottish Drift Soil Journ of Agrtc Set vol x 
P 55 ) on the absorptive power for ammonia of pow 
dered granite rhe considerable result obtained is 
not dependent on the prt seme of weathered material 
nor does the amount taken up increase as rapidly at 
the increase of surface due to finer powdering of the 
sample When afterwards treited with water the 
powdered granite behaves like a soil since a part of 
the ammonia rema ns fixed prob ibly by adsorption 
on the particles of the rock 
Tuv Norfoll and Norwich Naturalists Society has 
re ently published a new number of its Transactions 
(vol xi part 1) The issue includes Mi J H 
Gurn v s prcsidcntnl address Prof Boswells long 
and luthontative study of the surface and dip of the 
chalk n Norfolk anl the report of the Blakenev 
Po nt Ccmmittee This report is ex ellent reading 
for BI ikenev Point throughout the w r had its work 
of natit n il defence and good stories re told of quiet 
Lnglish men if science mistiken for spies and of 
tre isure trove c f wreckage washed ashore Now the 
m Iitary authorities arc gone ind the men of 
s icnce ire come back to the Punt as it is said 
b\ a writer of admirable prose but shockingly bad 
poetry Cedant arnta togae oncedat laurea laudt 
We wish all success ti this famous and hard working 
souetv in tl s fifty second vear of its life and to 
Dr Sidney 1 ong who has done so much for its 
welfare 

In a recent paper (Journal of Genetics vol x 
No 4) Prof Punnett and the late Major P G Bailey 
publish some results on the inheritance of egg colour 
and broodiness in poultry The crosses were chiefly 
between Black I angshans on one hand and Brown 
I eghorns or Hamburghs on the other Both broodiness 
ind egg colour were transmitted by the cock as well as 
by the hen Although there is evidence of association 
between these two characters m inheritance yet it 
is found to be possible to establish a non broody race 
laying brown eggs A9 regards egg colour, F, birds 
laid eggs of an intermediate tint and m F, there 
was segregation with a series of intermediate tints 
as well as the pure white and dark brown grades 
In the reciprocal crosses between Brown Leghorn 
and Langshan a great difference was found in the 
eggs lud by F, offspring a preponderance of 
eggs approaching the colour of the eggs of the female 
parent in both cases It is considered however that 
this may have been a coincidence owing to a difference 
in the composition of the Leghorn strain employed 
m the two crosses Broodiness is found to be highly 
complex birds sometimes showing the character m 
one yeai and not in another F hens from a cross 
being usually broody while in F, the proportion of 
broody to non broody buds shows great variation in 
diffcient crosses and the condition mav be due to the 
action of more than one genetic factor 

\HTidFS V-VII in vol xlu of the Proceedings of 
the U S National Museum are by Mr \ C Kinsey 
who writes on the American Cympidm or gall wasps 
These contributions are particularly welcome as 
students of the family have been few and there are 
still large areas of the world from which practically 
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no collection* have yet been made. The biological 
phenomena concerning these insects are of great 
interest, especially those bearing upon gall-production, 
parthenogenesis, and alternation of generations. In 
article v. the author adds sixteen species to those 
already known, and eight plates are devoted to por¬ 
traying the particular types of galls produced by them. 
Article vl. is devoted to a summary of our knowledge 
of the life-histories of gall-wasps, together with notes 
on those of a number of American species We hope 
the author will sec his way at a future date to studv 
their larvse and the development of the galls in which 
the latter live. In article vii. are many interesting 
observations on the phylogenv and general biology of 
the family. The author tells us that 86 per cent, of 
the known species of gall-wasps affect Quercus, and 
are confined to that genus. Another 7 per cent are 
confined to species of Rosa. The remaining 7 per 
cent, are found in plants belonging to various natural 
orders, and it is evident therefrom that 93 per cent, 
of the known Cynipidse are restricted to two genera of 
plants only. Among other features a table is given 
of the proportions of the sexes which obtain in the 
various species In some tases males are unknown, 
and in others the proportion of this sex to females 
varies from 1 5 per cent, in Rhodites ro\ae to 55 per 
cent in Aulactdea podagrae. Ihc author concludes 
that alternation of generations Is a more or less 
extreme type of seasonal dimorphism, and is primarily 
due to seasonal environmental conditions 

According to the annual report on the Forest 
Administration of Nigeria for 1919, out of a total 
estimated forest area of 218,000 square mile!, only 
3143 square miles have so far been permanently 
reserved as forest, though an additional area of 
2558 square miles is in process of reservation; this 
will bring the area of reserved forests to 2 6 per cent, 
of the total estimated forest area and less than 1 7 per 
cent, of the total area of Nigeria. The Director of 
Forests urges with good reason the nciessitv for 
more rapid progress in the reservation of forests up 
to at least 25 per cent, of the total area of the country, 
the urgency being the greater from the fact that the 
forests are otherwise threatened with destruction by 
shifting cultivation. Scientific forest management is 
still in its infancy. There are no working plans, and 
meanwhile the forests are worked under a crude form 
of selection fellings regulated by a minimum-girth 
limit, this being the only method of treatment possible 
with the present small staff. Artificial regeneration 
has made some slight progress, and the Director of 
Forests is alive to the possibility, under suitable 
conditions, of raising plantations with the aid of 
shifting cultivation—a system found so successful in 
Burma. The chief timbers extracted are described 
as mahoganies and cedars, together with Terminals 
superba, Mtfragyna macrophylla, Ssottelia kamerun- 
ensis, Lophtra procera, and Uapaca Staudtii. Ex¬ 
ports consisted almost entirely of mahogany, to the 
extent of 8516 logs valued at 115,820!. 

A memoir on “North-Western Queensland,” issued 
as Publication 265 by the Queensland Geological 
Survey (1920), describes a region of metamorphosed 
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sediments, possibly Silurian, unconformably overlaid 
by Jurassic strata with artesian water, and including 
important mines of copper and iron. A feature of 
the memoir is the use of colour in the geological 
sections, which adds very agreeably to their dear¬ 
ness, as Portlock and the earlier geologists realised 
in the palmy days of publication. 

Now that the question of the relation of kame- 
mounds and eskers to ice-margins has been once 
more raised in the British Isles, attention may be 
directed to the study of the Newington Moraine of 
New England, extending across Maine, New Hamp¬ 
shire, and Massachusetts, by F. J. Katz and A. Keith 
(U.S Geol. Surv., Prof. Paper 108-B). The gravels 
are sometimes boulderv and unsorted, sometimes well 
stratified, and the long ridge represents material 
graduating south-eastward into an outwash-plain of 
clay and deposited from an ice-front in the sea. Leda- 
ilay sometimes overlaps the moraine material. 

I r Is to be hoped that the new Egyptian Govern¬ 
ment will continue the series of informing publica¬ 
tions now issued by the Geological Survey of Egypt 
under the Ministry of Finance. In Palaeontological 
Series No. 4 M. R. Fourtau describes the Neogene 
Echinoderms, and is able to assure us that, thanks 
to collections made bv Messrs. Madgwick and Moon 
and Hasson Effendi Saddek during the recent explora¬ 
tion of the petroliferous zone, this echlnodcrmal fauna 
is now completely represented in the Cairo Museum. 
While the genera as a whole arc of Mediterranean 
tvpes, interesting additions occur which have hitherto 
been regarded as exclusively Indo-Australian. In the 
lithographed plates, executed in Paris, the large flat¬ 
tened or domed genera so characteristic of Miocene 
limes are handsomely represented. 

The report of the proceedings of the fourth Inter¬ 
national Meteorological Conference held in Paris 
from September 30 to October 6, 1919, has been 
rendered into English bv the Meteorological Office, 
and is now published by the Air Ministry as Paper 
M.O. 239. As the last International Conference 
met so long ago as 1905, there was a wealth of new 
material to discuss. The meeting dealt with inter¬ 
national meteorological organisation in all its 
branches; the present position of the science with 
regard to aviation,'artillery, transport, and the physics 
of the air was reviewed, and codes for the trans¬ 
mission of observations on climatology and aerology 
were discussed. A number of commissions were 
deputed to report on the preparation of an Inter¬ 
national meteorological vocabulary and to supervise 
scientific investigations. Included in the report are 
nine appendices (Jiving the minutes of meetings of 
the commissions appointed at the conference, a list of 
the sources from which the Meteorological Office in 
London has received data during the past ten years, 
and a note by M. Bjerknes on the projection and 
scale of charts. 

The January issue of the Proceedings of the Cam. 
bridge Philosophical Society contains a summary by 
Dr. E. H. Hankin of the papers on flight which he 
has contributed to the Aeronautical Journal during 
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the past ten years Dr H mkm has been able to 
study under exceptionally good conditions during his 
residence in Indn the circumstances which influence 
the soaring flight of birds dragon flies and flying 
fishes In all cases the wings of the bird dragon fly 
or fish are more nearly horizontal the faster the flight 
and the speeds attained are very similar i e from 5 to 
10 metres per seiond for slow and between 15 and 20 
for f tst flight whether of vulture dragon flv or flying 
fish The regularity of the soinng flight of cranes 
in flocks disproves the theory which attributes it to 
chance air currents Both dragon flies and flying fish 
use their wings legs or abdomen as brakes during 
soaring flight and this use discredits the theory lint 
the flight is due to imperceptible wing movements 
which if thev existed the 1 ird or fish could diminish 
at will The honzontalitv of the wings disprives the 
side-current thi ory while obsc rvations of s ar ng in 
the midst of acrnl seeds or feithers which showed 
no irregularity of me tion render the theory of tir 
bulcnce untenable Dr Hankin thinks thit direct 
observation requires to be supplemented ty expert 
ment before c s ilisf ictory explanation of so cring 
flight in bt furnished 

Thb ( ollectcd Researches of the National Physical 
Laboratory (vol xv ) is a reprint of eighteen papers 
dealing with physi al metallurgy il and eng neer 
ing subjects which have appeared m the pro 
ceedings of scientific societies or in the technical Press 
during the years 1915 19 So manv of these papers 
ire of great value that it is difli ult to select inv one 
for special comment but five bv Dr N Campb 11 
alont or in collaboration with Mr f C Patterson 
illustrate so well the ch iracter of thi s 1 ntihe 
and industri il problems which the laboratory 
is called upon to solve that their nature mav be 
indicated They deal first with the present theory 
of the high potential magneto and show that it does 
not vet furnish a sufficiently firm bisis on which to 
attempt improvements of the machine Thev then 
consider the nature of the spark at the breik in the 
primary of such a machine and establish the fut 
that it is in reality an arc Lastly they deal with 
the effect of the spark discharge in igniting explosive 
mixtures such as those used in gas- and oil engines 
and show that the energy necessary to initiate an 
explosion is much less than that supplied m prcctue 
at the present time At several points of the papers 
it is intimated that the reseirch has been discon 
tinued and if this is the case it seems unfortunate 
for the gas engine industry 

To facilitate the systematic testing of simples of 
dust from coal mines made necessary bv the Act of 
1920, Messrs A Gallenkamp and Co are supplying 
sets of apparatus (according to the designs of Mr 
S R Illingworth of the School of Mines Treforest) 
which seem very well adapted for thi purpose 
The drying is effected in an oven, similar to that 
used by the U S Bureau of Mines through which 
dry air is drawn so as to change completely the atmo¬ 
sphere round the samples every six minutes thi 
outer jacket containing water with 5 per cent of 
glycerine The roasting dishes are of sihea with 
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aluminium lids and they are inserted at oni end of 
an electric muffle furnue so wound thit the tern 
perature gradually increases from front to back to 
prevent the coking of the freshly introduced samples 
The burnt samples are withdrawn from a door it the 
back ifter they have stood for some time at the 
full temper iture of 8oo-8 a o° C Thi roasting dishes 
stand on silica slabs by which thev ire pushed in 
and wilhdrtwn from the furnace A scheme of 
weighing and heating two hatches of samples alter 
natelv is suggested wlcrcby twenty fcui samples 
might be analysed bv one 1 hemist in a working d ty 
if the apparitus enables this to be done—and the 
suggestion apppirs to be feasible—it will certainly 
be in improvement on present practice The scheme 
of tests does not include the determination of carbon 
dio\ de in c irhonatc dusts 1 hose dusts are 
coming into use and a small addition to the ap 
paratus for this purpose might be desirable 

Mr R D Dt ncan of th R idio 1 nginerr Signal 
( orps of the U S Army contributes a valuable paper 
on wired radio to the Journal of the Fr inklin 
Institute for Jinuarv By wired ridio is meant 
simply the use of high frequency currents superposed 
on rdiniry telephone or telegraph lines to transmit 
speech or signals without intci fenng with the normal 
woil ng fth I1111 One of the reasons f ir originating 
this research in Ammca was an ittempt to utilise 
the large quantity of r idio-telephone apparatus which 
had been purchased during the war One advantage 
of this system is that speec h distortion which causes 
so much trouble in long-distame wire tchphonv is 
practically eliminated lhe att nuttion also is much 
less than had been intn ij ited A very interesting 
and important appl cation of the method is for estab 
fishing communication with 1 train in motion Ex 
penments carried out on the New York Lentr il Rail 
way art desinbed The telephine conductors which 
run parallel to the railway trick were used to carry 
the high frequency currents and it thi fixed station 
the transmitting in 1 te eiving appirilus were con 
meted between the aerial wire and the c irth In the 
meving trim the apparatus was connect d to a closed 
loop which was placed at thp proper angle to the 
plane of the telephone wires Employing this system 
and using a high frequency power of only two watts 
excellent telephony was ibtamed up to 1 distance of 
ninety miles It was noticed that the signals received 
in the tram varied periodically m intensity when it 
was in motion lhis phenomenon wjs traced to the 
existence of standing yy ives on the telephone 
line 

Fnginecnng for Kbruary tb cont 11ns a communica¬ 
tion from the Metropolitan Vickers Electrical Co 
I td which gives an expl ination of the causes lead 
ing to the breakdown of a new 15010-kw turbo 
alternator at Dalmarnock Station Glisgow The 
insulation on the windings at one end of the m ichine 
took fire on December 8 and the whole insulation 
on this end was destroyed Another generator was 
nearly ready and was installed and set to work one 
week later After running for a week sparks were 
seen issuing from the top of the stator frame, and 
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the machine was shut down Examination showed 
that one of the insulated bolts through the core had 
broken down near the end plate These bolts pass 
through the core in an axial direction and serve to I 
hold the end plates tightly against the laminations 
Inspection of the bolts showed that vibration of a 
more or less serious nature had occurred on several 
of them A scries of tests revelled the fact that for 
the particular length and diameter of bolt used i 
relatively slight tension was sufficient to bring the 
frequency of the bolts to such a value is to synchronise 
with the frequency of the whole set, corresponding 
to the speed of 1500 r p m Re inspection of the first 1 
machine indicated that breakdown was due to the f 
same trouble \ third machine with bolts of a 
modified design has been running sinie the end of 
December and his c irried peak loads of 21 000 kw 
The new type of bolt has a natural frequency very 
far below the running frequency of the machine 
In the notice of 1 volume on rhe Control of 
Parenthood which appeared m Nuirp for Mirth 3 
(PP S~6) the reviewer remirktd that Dr Mirv 
Scharlieb the doctor <f medicine differs in emphatic 
terms from Dr M iric Slopes the doctor of cience 
wd philosophy Dr Slopes has written to express 
the cpinion thit ties ords will r ideis the 


impression that Dr Mary Scharlieb s antagonism to 
birth control methods is based on medically deter 
mined detrimental effects of specified methods, 
whereas she holds that under cover of the title of 
doctor of medicine Dr Maty Scharlteb voices 1 
religious conviction We would preftr not to devote 
space to the difference between thev; points of view 
but among the passages upon which our reviewer 
founded his statement is one on pp 105-6 of th 
book noticed and we refer Dr Slopes to this in 
justification of his remark But surely she is hastv 
in thinking that readers of Nvturi will read into the 
meaning of the sentence solely Lhe medical aspects of 
the subject (which she claims were not decided by the 
evidence before the Commission) Is it not much 
more likely that some leaders will is is their wont 
see less and some more than the words justify whilst 
others will see simply the liter il meaning? 

Studfnts of India and the 1 at Last should b 
interested in the latest catalogue (No 411) of Mr h 
Edwards 83 High Stieet Mirylebone W 1 which 
gives paititulars of sonic 1133 bcol s engravings and 
drawings relitin„ to Indn Afgh inistan Ceylon 
Buima lil t Central Asia P tsn etc lhe tala 
logue will hi sent fr<e bv the publisher upon 
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lilt 1 iKEBSi 1 ot Mvkch 2 —Mi \V 1 Denning 
writ hat further observations of this 111 t 01 hav 
been r ctved from Mr Thomas Dick of Purley 
*■ urrey Mr G Merton of Woldingham Surrey and 
an observer in Hertfordshire Mr Merton did not 
observe the fireball in flight but noticed the illumina 
tion it caused He w is about to observe a star in 
hw telescope when the whole inside of the c bservatory 
was lit up for a few seconds and he rightly concluded 
that a large meteor had fallen hiom a comparison 
of all the observations it appears thit the ndiant 
point was at about i7fi°+24 d and that the height 
of the meteor declined from 77 to 34 miles along a 
path of 61 miles traversed at a velocity of 20 miles 
per second Further obscrvitions of an exact 
character of the apparent course of the meteor 
amongst the stars would be valuable It is to be 
hoped that in future years special attention will be 
given by meteoric observers to the first few nights of 
March for past experiences amply testi/v to a special 
abundance of fireballs at this period 

The Rotation of Venus —The problem of the rota 
tion period of our nearest planetary neighbour has 
proved to be one of the most baffling of astronomical 
enigmas Before Schiaparelli s announcement that 
it always turned one face to the sun its period was 
supposed to differ little from that of the earth Since 
then astronomers have been fairly equally divided 
between supporters of the short and of the long 
period 

In the last few weeks Prof W H Pickering 
who has been observing the planet in the clear and 
steady air of Mandeville Jamaica has put forward 
a new solution He claims to have fixed the period 
is sixtv-eight hours the axis of rotation lying verv 
nearly In the plane of the orbit with which it makes 
an angle of onlv 4° or 5 0 Such a bizarre arrangement 
does not strike one as probable a priori in view of 
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ih 1 lei tbk tdcs which ill u rais s on tl 

11 in r It prevails in the Iranian system but th 
lu tides there ar much f tin sin eteris par 
bu* th v very as the invers tube of the distan 
frem the tide raising body However when Prof 
Pic Wrings full vidtnn for his new period arrives t 
will be artfullv studied and will doubtless stimulate 
other bscrveis tc use then h st cnekavouts t 
verify it 

V SlWtLU-lFD Cut sum kllORM 111 view f 111 
difficulty of ot taming lgrcemcnt on the vexed subject 
of calend ir reform the Rev Emilio Finfani ofPavu 
his published a pamphlet in which he reduces the 
oioposed chinge to i minimum His suggestion is 1 
leave the lengths of the months the same as at pre 
sent but to put January 1 and in leap year February 
29 also outside the weekly reckoning calling them 
simply New Year s Day and I eap Day Thus the 
week davs would reeur annutlly on the same calend ir 
dates 1 he author further recommends that the 
present year 1921 should be taken as the standard 
since Christmas occurs on a Sunday Thus Januarv 
1 1922, would be New Year s Day and January 2 

Sunday as in 1921 He further recommends the 
fixing of Easter on April 10, though this is not an 
essential part of his scheme 
This plan has the recommendation that the cal 
eulated dates of future astronomical events are un 
affected, and no alteration of astronomical tables i« 
involved While it does not do all that calendar 
reformers desire, it is at least better than nothing, and 
would be a boon in fixing school terms commercial 
transactions, the meeting of societies, etc 
Prof P10 Emanuelli of the Vatican Observatorv 
contributes a preface in which be commends the 
project to the Commission on Calendar Reform 
constituted by the International Astronomical 
Union 
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The Inheritance of Acquired Characters 


tj*OR a (feneration it has been a cardinal principle 
■F of thought and teaching with a majority of 
biologist* that acquired characters are not inherited 
Under the influence of Wusmann and Ins doctrine 
of the independent c of germ and somi this position 
has frequently been adopted even in its extreme 
form, that the inheritance of acquired chuiuilcrs is 
m impossibility Bot mists on the oth i h ind have 
usually been less dogmitic on tilt subject, piobihlv 
because in higher plants thin is no such c irlv segrt 
Ration of germ cells ind sonnti cells is occurs in 
many animals 

But in recent years new experiments hi\ exhibit U 
the problem in fresh lights, and lh< Undents to 
dogmatism which had grossn up around tin subject is 
fast disappearing Prof E W M icBride m a 
trenchant article (5citn Pn&rtss Jinutn) which 
will mark a new stage in the distussitn cf this 
pi obit m subjects vinous ispctls 01 \Y ism imiism to 

searching criticism ind shows h w uigumuilx 
which setined so triumph mtly unanswerable in Weis 
mann’s time arc no longu in accord with the modern 
f icts of cxpeumtntal biology 

Pctlnps the most fund uncut d <f the defects of 
Weismannism as i philosophy of the oigamxm vv is 
its foundation upon purely mi i phological eon tplioiis 
cfhereditv variation ind or*, inn stiu tui Wlul wc 
shill always b mdibtid to him fer th miphisis 
which he laid upon the chromosomes is a basis of 
heredity yet i ccnsielii il 1 pitl of th supnstruitur 
which he built on that fcundation is no long i in 
iccord with modern cxpei iment Vs Prc f Mac Bride 
[joints out Wcisminn s view th it the diflcrcntntion 
during ontogeny is the result of ditfcnntnl divisions 
cf the chromosomes m mitosis is ecntr iry to th 
vidpnce of both experimental embryology ind cyto 
logy R ith r the conclusion sc c ms c I u that all 
the nuclei of an organism arc cquipotential, tlu split 
ting of the chromosomes being is it ippe irs under 
the mieroscop, an equ il one If that is the cast 
then the nuclei may be looked upon is the ctns rva 
five repositories of m inv at least of the dilfercn es 
which arise between species while the mass divi 
sions of the cytoplasm account for the grciter part 
of the differentiation which takes place during 
development 

Another weakness in Weismannism which Pi of 
Mac Bride points out is the assum t tion that although 
the gerna eells of an organism might be affected by 
climate, they could not be modified by the fluids 
from the body tissues in which they were immersed 
lhe physiologists by means of hormones enzymes, 
intibodies, cytolysins, etc , have helped to rescue us 
from the untenable position that the germ-cells arc 
completely insulated within the orginism and the 
work of various investigators has led us to see 
that germinal changes can be experimentally pro¬ 
duced 


Phis docs not howevei neccssarilv involve the 
principle of the inheritance of icquired character, 
but it does i endec it rt ison cblc to suppose that such 
inheritance may tak place lhe question then 
reduces itself to one of unprejudiced evidence, and on 
this point Prof MacBrul lefers to the much-discusscd 
investigations of Rammcrci, whose results can now 
br conn idictcd only by imputing fraud, end to the 
perhips even more impoit int bee lust incontrovertible, 
evidence recently obtim d by Messrs Guycr and 
Smith (set it tide by Prof I* ndy in Natur* foi 
ltbtuuy j, p 74.) 111 pioduung 1 rice of rabbits 
with cl teem eyes by th icticn if 1 ivlolysin on 
the mother 

It is lieu that the Lauiarekun imneiple of use 
ind disus is w 11 as the \ anous Nco Lana irckian 
subtleties mvclving the inheritance of icquired charac¬ 
ters will hcv to be tcekonid with siriously in future 
is 111 evolution iry factor Iherc is one point, how 
v 1 111 which we would venture to differ from Prof 
MirBnde, and th it is with 1 gaid to the cvolutionan 
significance to be attidled to mutations It is true 
that m uav of the mutations studied in plants ind 
animals aie more 01 less pathological or abnormal 
int would stand 1 verv poor ihancc of surviving m 
equal ccmpelition under wild conditions On th 
theor> of mut ations this is to br xpe tLd is well as 
th o lurnn c of me ly lethal full is such as arc 
now I nown 111 Diosoplnla end (1 nothera But viabl 
mut lions 01 even those which in some ciuunist inces 
will hive in advantagi over the parent speeics an 
!>\ no mo ins unknown Bridges ( Util Bull 
vol xxxvm p 241) h is recently dcscrib d 1 mutation 
in Dtosophila with whit ocelli which mainta n d 
its If in equ al numbers in competition with the type 
in mass culture lor about 175 gcnentions rlu 
hai act r difference is here insignificant but in wild 
species of plants there are innumerable records of 
single vitiations which have arisen ind perpetuated 
themselves, having neither in idvmtigc nor a dis 
advantage in competition with the parent species so 
far as can be determined 

Mut it ions ate also bv no m ans ill / s chat icteis 
In the Qnotheres a sons of foims is now known 
having a whole extra chromosome in their nuclei, 
and since the doubling of the whole series of thromo 
somes (tetraploidv) was investigated in CFnothera 
gtgas a large number of genera of olants have been 
found to contain tctraploid species showing that this 
particular type of mutation is not only in a sense 
progressive, but has also take n p irt m the phytogeny 
of various genera and families 

May we not then, suppose that mutation and the 
1 imarckian factor have both played their part in 
evolution, natural selection frequently coming in to 
adjudicate between mutations, while the I amarckian 
factor has been at work in many cases of adaptation 9 
R Rugglbs Gatfs 


Home grown Wheat 

*T*HE Ministry of Agriculture has instituted a cam- 1 view the need for stimulating production and the 
* paign to secure by educational methods an best methods of raising the average yield 
increase In the wheat production of this country An Though Great Britain obtains its wheat from many 
account of the addresses delivered In connection with parts of the world, and it is scarcely conceivable that 
this campaign bv the principal of the Harper-Adams a shortage would occur through simultaneous failure 
Agricultural College appeared in the Ministry’s I of the crops in all these countries yet it is imperative 
General Service for December 11 last These ad- I that our own yield should be increased, since the 
dresses dealt with the subject from two points of 1 available figures from other producing countries and 
NO 2681, VOL IO7] 
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the growing demand* from nations which ore becom¬ 
ing wheat-eaters all point to a reduced supply for 
Great Britain lhat our production can be increased 
becomes evident from a comparison of the figures for 
different years, eg in 1868 16,733,000 quarters of 
wheat were produced compared with 6 677,000 
quarters in 1930 

During the war patriotism was certainly one of the 
controlling factors in the production of home grown 
wheat, but now that conditions are more or less 
normal price becomes the dominant factor 1 he 
Agriculture 4 ct has considerably changed the posi 
tion of the wheat grower in this country and with 
a free and uncontrolled market, as well as a 
guarantee against loss in the event of the world s 
price falling below the tost of production, the growing 
of wheat becomes an attnctive scheme The 
guarantee is based on the acreage sown and not on 
tne quantity of grain per acre and the four quarters- 
per acre basis for the guarantee should be a stimulus 
to the light land farmer to grow wheat while on 
heavy land and wheat land there is the stimulus 
of a higher return on account of the greater yields 
Probably the best way to increase production is to 
raise the average yield per acre throughout the 
country 

The Harper \dams Agricultural College has been 
carrying out tests for some \eais and the results 
show what large differences exist between the yield 
ing powers of different vanities In a three star 
average the Standard variety of wheat showed a 
yield of 33 bushels per acre while Svalof Iron 
headed the list with 36 bushels per acre so that it 
is obvious that by using some of the new higher yield 
ing \arietiis the yield per acre could be considerably 
increased At one time Grtat Britain boasted that 
her average wheat yield per acre was higher than 
that of anv other country in the world but Ihe figures 
for iqm show that we are now below othtr countries 
the yield for Denmark being 4“ 3 bushels per acre 
against aq 1 bushels per acre in Great Britain 

Judicious manunng is one of the surest aids to 
increased vteld and even at oresent prices an increase 
of three bushels per acre amplv repays the application 
of'i ewt of sulphate of ammonia Other points to 
be considered are the time and the rate of sowing 
All available experiments seem to favour the autumn 
sown wheat while it seems very probable that a big 
saving could be effected bv reducing the amount of 
seed sown per acre 


Hydrography of the Nile Basin. 

T UT hvdrographitll data relating to the Nile and 
its upper reaches were published last year bv the 
Public Works Ministry of Egypt m a report entitled 
Nile Control * which was reviewed in these columns 
on December 30 list The information was collected 
for the use of the Technical Commission which was 
appointed last year to report upon the various projects 
prepared bv the Ministry for controlling and dis¬ 
tributing the Nile waters in Egypt and the Sudan 
The report of the Commission has now been pub¬ 
lished ( Report of the Nile Projects Commission," 
Cairo, 1920; The Commission consisted of two 
hydraulic engineers of wide exponent e Mr F S J 
Gebbie nommited bv the Gosernment of India and 
Mr H F Corv nominated bv the Government of the 
United States also of Dr G C Simpson nominated 
bv the University of Cambridge as a physicist whose 
scientific knowledge and experience were desired in 
connection with problems in water measurement 
Criticism of the projects had been rife for many 
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months, and had culminated in a aeries of charges 
being brought against the Ministry of Public Works 
by Sir W Willcocks and Col Kennedy, in which 
falsification of data and suppression of records were 
alleged More than half of the report is taken up by a 
consideration of these charges by the Commission, 
which has reported unanimously that there had been 
no falsification or any fraudulent manipulation of 
data 

Passing to the consideration of the technical 
merits of the projects for the dams at Gebel Aulia 
on the White Nile and at Sennar on the Blue Nile, 
for the barrage at Nag Hamadi in Upper Egypt 
for a dam on the upper reaches of the Blue Nile and 
for another on Lake Albert, the Commission reports 
wholly in favour of each of them It does not con 
sider that proposals for the construction of reservoirs 
in the marsh region of the White Nile are worthy of 
investigation lhe further terms of reference the 
allocation of the increased supply of tvailible water 
and the apportionment of cost produced a minority 
report from Mr Corv On the measurement of river 
discharges the Commission expresses the opinion that 
there is no other river in the world for which the 
discharge is so accurately determined as that of the 
Nile and its report bears out what has been fully 
set out in Nile Control that the present day 
needs of Egypt and the Sudan demand the highest 
preusion in the control and distribution of the Nile 
water The addition of a Physical Dejurtment to 
Ihe Ministry of Public Works indicates that this has 
been recognised and it is to be hoped that when a 
fuller measure of responsibility is placed upon Fgvp 
tian administrators thev too will realise the necessity 
for maintaining the highest efficiency in all that ton 
terns the scientific study of the hvdrogriphy of the 
Nile basin 


University and Educational Intelligence 

Birmingham —Mr John G Garrett has been ap 
pointed lecturer and demonstrator in mine surveying 
and Mr John P Rees lecturer in metal mining 
1 he following new members of the staff of 

S uecn s Hospital have been appointed University 
inttdl teachers —Dr Geoffrey Eden assistant lec 
turer on clinical medicine and junior medical tutor 
and Mr W Gcmmill assistant lecturer on clinical 
surgery 

Edinburgh —Ihe committee organised in 1911 by 
the late Prof MacGregor to promote a memorial to 
Prof Tait in the form of a second chair of natural 
philosophy is now m a position to report to the sub¬ 
scribers and others interested that the Tait chair will 
shortly be established Ihe funds collected before the 
war have now been subst intially augmented by sums 
from other sources and the committee after con 
ferrmg with the University Court, has been informed 
by it that it will be possible to arrange for the founda¬ 
tion of the chair not liter than the year 1925 by which 
time certain funds set aside by the University Court 
towards the endowment of the chair will have 
matured In announcing this gratifying decision the 
T ut Memorial Committee believes that there are still 
manv of Prof Tait s former pupils and friends 
desirous of being associated in the promotion of this 
lasting memorial to a great natural philosopher 
Further and immediate contributions will make it 
possible to inaugurate the Tait chair of natural philo¬ 
sophy before 1925 Further information may be ob¬ 
tained from the hon secretary, Dr C G Knott, Uni¬ 
versity of Edinburgh 
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Glasgow— The Lord Rector is ex-oflicto president 
of the University Court, and takes the choir at least 
once during his three years term of office On 
Frida), March n, Mr Bonar Law, after his installi 
tion in the forenoon, presided at a formal meeting of 
the Court The business was of spe tal interest, as 
testifying to the sympathy and support which the uty 
has for many generations accorded to the University 
Securities for 31,050! were received from Sit D M 
Stevenson, Bart, ex I ord Provost, for the foundation 
of a Citizenship Trust lhc purpose of the Trust is 
to establish a Stevenson lectureship or chair analogous 
to the Gifford foundation to make provision m 
Glasgow for instruction in the rights duties and 
obligations of citizens in relation to the city the 
State, and the commonwealth of nations, to promott 
studv, inquiry and research in subjects bearing on 
lot dl government, national polity and intern itl >nal 
comity and thereby to emphasise the compatibility 
of civic or local with national patriotism and of both 
with full and free international co operation 

I ord Weir next presented to the I ord Rector 1 
cheque for 30 tool on behalf of the Institution of 
Engineers and Shipbuilders in Scotland Ihe sum 
had been contributed by members and friends of the 
institution by wav of commemorating the centenary 
of the death of James Watt formerly mathematic ll 
instrument maker to the University for the purpose 
of increasing the ficilities provided in the James Watt 
(University) laboratories for the scientific study of 
engineering It is proposed to use the fund for the 
purpose of erecting into James Watt professorships 
the two lectureships in electrical engineering ind in 
heat engines ilready established in the department 
I ord Weir took the opportunity to announce that 
the institution had resolved to confer the rare dis 
tinction of its honorary membership on Mr Bonar 
Law formerly iron merchant in Glasgow ’ 

I astlv it was intimated to the Court that the late 
Mr Robert Wvhc chairman of Wvlie and I o< hheod 
I td had bequeathed the residue of his estate for the 
further endowment of the Regius chair of engineer 
mg and of engineering teaching in the Jamts Watt 
laboratories of the University m commemoration of 
the benefits conferred on mankind bv the labours of 
James Watt He hod also bequeathed his library of 
books relating to Glasgow and all his engravings 
etchings and water colour drawings It is undrr 
stood that the bequest after the expirv of certain 
life rents will amount to a larger sum than anv 
previous benefaction of the kind 

A large extension of the James Watt labor tones 
in which the engineering department of the University 
is housed is nearing completion It has been rendered 
necessary by the great influx of students after the 
war In October 1920 many applicants had to be 
denied admission 

Dr r C Thompson of the Umversiiv of Sheffield 
has been appointed to the chair of metallurgy in the 
University of Manchester 

Thf Princf of Waiks will be present at the London 
University graduation dinner to be held at the Guild 
hall on Mav 5 and as the recipient of the degrees of 
Doctor of Science and Master of Commerce will 
respond to the toast of “The New Graduates ” 

On June a8 the University of Durham will confer 
the honorary degree of D Sc upon Sir F H W 
Tennvson d'Eyncourt director of naval construction at 
the Admiralty and Prof A Meek professor of 
zoology at Armstrong College, Newcastle upon-Tvne 

Notice is given by the Royal Society of Medicine 
of the award in June next of the William Gibson 
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rese irch schol irship of 250I for two years for a 
qualified medical woman Particulars may be ob¬ 
tained from the secretary of the society, 1 Wimpole 
Street W 1 

On Saturday last the L ni\ 1 sity of Dublin eon 
ferred the honorary dtgrec of Se D upon Prcf 
W M Bavliss professcr of gen r il physiology in 
Uniscrsity College London Prof 1 Bortl professor 
of the theory of functions at the Sorbonne Pins and 
Prof A A Michclson jnfessir of physics in the 
University of Chicago 

VuncArioNs arc invit d for the John Lucas Walker 
studentship in pathology m the University of Cam 
bridge lhc studentship is of the annual value of 
300! and tenable under certain conditions for three 
years Candidates must be prepared to devote them 
selves to original research in pathology ind must send 
their applicitions with lopies of published work and 
references before April ^ next to Prof Sir German 
Woodhead Pathological Liboratory, Medical School, 
Cambridge 

The annud report of the Delegates for Forestry of 
the University of Oxford contains a record of the 
valuable work which has been accomplished at the 
school during the past year More than 100 students, 
of whom 80 were first year men have been attend 
ing classes, and temponry assistance in the work of 
instruction was afforded by the loan of four officers, 
three of them from the Forestry Commission and one 
from the India Office Practical work was under 
taken in the Forest of Dean High Meadow Woods 
and Tintern Crown Forests and in September a 
party of twenty five students accompanied the pro 
lessor on a tour through some of the forests of 
France The scheme for raising plants for sale in 
the Bagiev Forest Nursery was abandoned during 
the >ear on account of the high cost of labour but 
the nursery will be mamt lined for raising plants for 
local use and for demonstration purposes During 
the year thirty six students qualified for the diploma 
ir» forestry two of whom we note are ladies The 
delegates also pav eloquent tribute to the work of 
Sir William Schlich who has resigned his professor 
ship after a tenure of fifteen years 

In the annual report of the Cc mmissioner of Educa 
tion for the United States for the year ending June, 
1920 brief summarns of progress in some phases of 
education in Amcrici ire. given together with a short 
statement of the activities of the Bureau of Educa 
tion Formerly the annual report was printed in two 
large volumes, but four >ears igo it wis decided to 
issue this form of report biennially and to supple 
ment it with i bru f innual sketch, such as the one 
before us of 134 pages In the section dealing with 
higher education mention is directed to the large 
increase in the numbers of students receiving instruc 
lion and to the tin incial emban assment in which most 
of the universities and colleges find themselves A 
comparison of the total enrolments for the academic 
year 1916 with those of 1919 show an increase of 
25 per cent at the 250 institutions from which 
statistics were obtained Reference is also made to 
tho low salaries which are being paid at public and 
private institutions for higher education Another 
point of interest is the introduction of general intel 
hgence tests such as are used in the American Army 
as an alternative to entrance examinations and it is 
estimated that some 200 colleges and universities are 
using such psychological tests Attempts are also 
being made by co-operation with industrial associa¬ 
tions to bring higher educational institutions into 
closer relations with the needs of the industries of 
the country 
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Calendar of Scientific Pioneers. 

Mans 17,1771 Meat* Mmt Had tfad —An Eases 

landowner and a liwyer Hall in 1733 was the first to 
construct an achromatic telescope 
Marsh 17, 1712 Mai BsmeaM died —Trained as 
a mathematician by his brother Nicholas Daniel 
Bernoulli added greatly to the fame of the family 
Like Euler his lifelong fritnd he received no fewer 
than ten prizes from the Paris Academy of Sciences 
His best known work was that on hydrodynamics 
Marsh 17, 124* Fnadnoh Wilhelm Bessel chad— 
One of the greatest of astronomers Bessel was 
director of the Konigsberg Observatory where he 
erected the first of Fraunhofer s heliometers Among 
his most important labours were the reduction of 
Bradley s observations the determination of the 
parallax of 61 Cygni his two catalogues of stars 
and m pure mathematics the invention of Bessel s 
functions 

Marah 17, 1263 Ohnstian Doppler dwd —Doppler 
was a professor of mathematics at Prague In l&U 
in a paper on the coloured light of double stars ne 
enunciated the well known principle which bears his 
name 

Marsh 13, 1371 Augustus da Morgan chad —Hie 
first professor of mathematics in University College 
London de Morgan exercised a gre it nfluence by ms 
teaching and wrtings on mathematics and logic He 
was deeply versed in the history of mathematics 
Maroh IS, 1217 Ptorro lugfcM Maraotai Bertfcetot 
dM —Professor of organic chemistry in the College 
de France and secretary to the Paris Academy of 
Sciences Berthelot made important researches in 
thermo-chemistry explos ves and synthetic chemistry 
March 20, 1727 Bar Isaac Nswton dwd —Um 
versally recognised as the world s greatest mathe 
matical physicist Newton was born on Christmas 
Day 164a In 1660 he became Lucasian professor of 
mathematics at Cambridge in 1689 was elected 
Member of Parliament for the University and m 
1699 was made Master of the Mint From 1703 
until his death he was president of the Royal Society 
Hw Principle was published m 1687 His grave 
is tn the nave of Westminster Abbey while his 
monument—the long inscription on which evoked a 
protest from Johnson—stands close by I he statue 
of Newton by Roubiliac at Trinity College Cam 
bridge bears the words Qui genus numanum 
ingenio superavit 

Marah 20, 1272 JuHua Robart von Mayor died — 

One of the founders of the science of thermodynamics 
Mayer in 1841 settled at Heilbron as a physician and 
hts memoir on the mechanical theory of heat was 
published the following year 
Maroh 21, 1722 Niootas Lows do Laeadle dwd — 
I acaillc was the first to measure an arc of meridian 
in South Africa He published three catalogues of 
stars the second of which was based on his work it 
the Cape of Good Hope in 1750-54 
Maroh 22, 1772 John Canton died - A private 
schoolmaster in Spitalfields Canton was a keen ex 
penmentalist He made improvements in electricity 
and demonstrated the compressibility of water 
March 23, 1326 Gustav HeMeh Wiedemann 
dM —The successor in 1877 of Poggendorf as editor 
of the Anita lew <Ur Phynk und Chemit Wiedemann 
was known for his accurate physical determinations 
and for his monumental work entitled Die I ehre 
von der Elektncitat ECS 
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Societies sod Academic*. 

London 

Liaaun Society February 17—Dr A Smith Wood 
ward president m the chair —Prof G B Do Teal 
A contribution to the teratology of the genus Datura 
L A hitherto unreported malformation of the flower 
of D stramonium A plant grown in the Botanical 
Garden at Modena produced flowers of two kinds 
normal flowers appeared on the lower part of the 
plant and produced perfect capsules but flowers pro¬ 
duced in the upper part of the plant later in the 
year were barren —Capt J Raaubettem The col 
lection of plants made by various members of H M 
Salonika Forces A plant-collecting competition 
amongst warrant ofheers non commissioned officers 
and men was held The result of the competition 
was satisfactory as it also had the effect of cen 
tralising effort and attracting a considerable number 
of other collectors The district in which the prin 
cipal collectors were stationed was indicated on a 
map —Dr G C Draw A short account of botanical 
work in the Shetlands A Plantago from the north 
of Balta Sound which may be compared to P mart 
ti ma var minor Hook renamed by Boswell Syme 
var htr uta was discussed Cerasttum subtetran 
drum Murb / otamogeton uecicus C R cht P 
ruttlus Wolfg Rhtnanthus borealis Druce and Poa 
trngata I indm are described as new to the flora 
Nitella mdtfica Ag found n the Loch of Stennes 
and Chara canescens H and J Groves are new to 
the Scott sh flora 

Geological Society I ebruary 18 —Mr R D Oldham 
president in the chair —R D OWbam Presidential 
ddress Know your faults 1 be address was devoted 
to a consideration of the dangers of a loose use of 
words The first instance taken was that of the 
ommon classification of faults as normal and 
reversed It became generally accepted that normal 
faults in the technical sense were normal in the 
diet onary sense though this is not always in accord 
with experience Reversed faults were then con 
sidered A consideration of possible modes of forma 
tion led to the conclusion that the words upthrow 
and downthrow indicate no more than the relative 
displacement of the two sides of the fault Passing 
01 to the word overthrust the president pointed 
out that it implied the two concepts that the upper 
block was thrust over the lower and that its dis¬ 
placement was due to the action of some external 
fault With regard to the former there is no means 
of deciding from observations within the area of the 
overthrust whether the upper or the lower block had 
been d splaced or had remained stationary With re 
gard to the latter it was deduced that the movements 
must have taken place piecemeal and that the cause 
must have been generated within the area affected 
As it is difficult to conceive of any such action taking 
place in the dead matter of the upper block the con 
elusion is suggested that the originating cause lay in 
the lower ana the overthrust becomes an under 
crawl 

Tebruary 33 —Mr R D Oldham president in 
the chair—Prof W J Saflas Saceammma Carten 
Bradv and the minute structure of the Foramlnlferal 
test \n investigation was made into the compost 
tion and structure of the test in the vitreous and 
porcellanous Foramimfera In both groups the sub 
stance of the test consists wholly of calcite The dis 
tinctive difference 1 es in the granular and felted 
structure which characterises die porcellana Per 
forate Foramimfera and porcellanous forms occurring 
n assoc ation with Saceammma retain the original 



March 17, 1921] 


NATURE 


93 


structure of their tests; the structure of Saccam- 
mlna is not inconsistent with that of the arenaceous 
Foraminifera, and thus one is led to assign this fossil 
to the group originally proposed for it by Brady — 
Dr. T. b. wllaea : Notes on the views of the late Prof. 
Charles Lapworth with regard to spiral movements 
in rocks during elevation or depression. During Prof. 
Lapworth’s only visit to Wengen Alp, near Lauter- 
brunnen, he was able to infer the presence of rock- 
circles (due to spiral movements) some hundreds of 
feet up the hillside. Prof. Lapworth's theory of 
wave-movement is applied to solids, and the type of 
deformation which a cube would undergo if acted 
upon by wave-crests and wave-troughs from three 
different directions is discussed. By this method of 
investigation it is possible to dcmonstiate the condi¬ 
tions under which shearing would take place in the 
centre of the cube, along the mam septal line between 
the positive and the negative poition of the fold 

Association ol Economic Biologists, March n Sir 
David Pram m the chair --Dr J Davidson The tells 
of plant tissues in relation to cell-sap as the food of 
Aphids. After describing the sucking appaiatus of 
Aphids, the iclation of the stvht to tin plant 
tissues was considered, particular regard being paid 
to the course of the puncture, the elfect upon the cell 
contents, the tissues affected, and the food value of 
saps at dilfc rent age s of the plant '1 he\crv interesting 
relation between the sire of Aphids upon various food- 
plants was discussed in the light of the dilliculties 
that this introduces in specific d< letinmations F. R 
Speyer* Ceylon Amhinsn beetles and their ielation to 
problems of plant physiology Of (he sixty-six 
Scolvtid hectics in Ccvlon associated with \mbrosia 
fungi, thirtv-two belong to the ge*nus Xyhborus The 
bionomics of these beetles was briefly described, and 
an account given, illustrated bv verv fine specimens, 
of the tunnelling they make in their host trees The 
pure cultures of degenerate Ascomycetous fungi main¬ 
tained by the insects in their tunnels were described, 
each species of beetle having its own parlirular fungus, 
and a number of hypotheses were advanced to explain 
them. The paper closed with a brief review of the 
various Insect groups which are known to cultivate 
fungi and of the organisms maintained 

Edinburgh. 

Reyal Seclaty, March 7 —Prof. F. O. Bower, presi¬ 
dent, in the chair.—Prof A. R. Home ; A graphical 
method of determining shear influence lines and 
diagrams of maximum shearing force for .1 beam sub¬ 
jected to a series of concentrated rolling loads The 
paper describes a graphical method of constructing 
shear influence lines. These lines are of importance 
to^ civil engineers in connection with the design of 
railway bridges and other structures which are sub¬ 
jected to rolling loads They are of special import¬ 
ance in structures of reinforced concrete Up to the 
present it has been th? prnctice to determine these 
influence lines bv calculation, which process becomes 
very laborious when the number of loads is consider, 
nble, as, for example, in the case of the wheel loads 
of n locomotive. The method is extended to make 
possible the determination of the maximum shearing 
force which occurs at each section in the length of 
the bridge or structure without anv calculation being 
necessary.—Dr. j. M‘L Thompson Studies in floral 
morphology . So. 2 * The staminnl zvgomorphv of 
Couroupita guianensir, Aubl. In this communication 
the development of the remarkable lopsidedness of the 
flowers of Couroupita (the cannon-ball tree) is 
described A general description of the*tree itself 
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is provided from the author’s observations in Jamaica, 
and the crowded inflorescences and massive spherical 
fruits are illustrated. It is shown that the most con¬ 
spicuous floral features of Couiuupila are due to the 
separation of the male organs into two portions 
during development The first is a fleshy ring round 
the style and bearing numerous short stamens, all of 
which produce small pollen-grains. The second is a 
long, strap-shaped, fleshy structure whith is borne on 
the outer side of the flower It ends in a massive 
ovoid body hanging over the centre of the flower, and 
carries long, lieshy si imens which produce large 
pollen-grains. It is this large, fleshy body which is 
the thief cause of the lopsidedness of the flowers. In 
the course of its development it assumes remarkable 
features At an early stage its component cells 
become very large compared with those of the remain¬ 
ing male organs. A cellular gigantism is thus begun 
which is maintained throughout its entire history It 
is to this cellular gigantism and to the active growth 
which accompanies it that the lopsidedness or zy go- 
murphy of the stamens is due The communication 
w is illustrated by photogiaphs and drawings showing 
the habit of the cannon-ball tree and the stiucture 
of its flowers and fruits, aid formed the picface to a 
general study of the floral cltaiactcts of the genera 
with which Couioupiti is allied 

Paris 

Academe ol Sciencei, Fcbiuaiy it M (icotges 
Limoim in tin chair U Ueilnndre* .mil V Buraon. 
Rc.sc .11 c he s on the atmosphere of stais Ihc recogni¬ 
tion of stars which show the same blight lines as are 
obsciveel in the sun As the result of a seaich for 
blight chromospheitr lines in stars, pai tic ulnrly in 
stars of the F, <t, and K types, the K, and H> lines 
have been detected in eight stars and tin* K, line 
alone in two others, and a list of these stars is given. 
Onlv one of these, a Auriga, is of the solar G type — 
P Tcnnter and L. Joleand; The ovei lapping frag¬ 
ments of Propiuc (Drdme), evidence of a great sheet 
of alpine origin, pushed, beforp the Miocene, on to 
the valley of the Rh6nc - F Widal and P ValUry- 
Radot - Dcsensiblh -ation and rcsensibilisation at will 
in a patient annphviactiscd to nntipyrine—G. Q»ny 
Aplanetism and the law of sines.—C. Galchard: 
Certain networks which occur in the study of the 
congruences belonging to a linear complex. -M. 4# 
Spsrre • Calculation of the ram sti okp in a pipe 
supplying a turbine with strong reaction.—P. 
ValUemiR. Endogenous zvgomorphosis in flowers 
normally actinomorphs.—Sir Ernest Rutherford was 
elected a c orrespondnnt of the Academy for the sec¬ 
tion of general physics in succession to A Michelson, 
elected foreign associate, and Jules Bordet corre- 
spondant for the section of medicine and surgery in 
succession to the late Piprre Moral.—R Wavre: An 
equation of Fredholm in the complex domain and Its 
application to the theory of systems of linear equa¬ 
tions with an infinity of unknowns.—B. Delanaav 
The solution of the indeterminate equation 
qX* /»X*Y+«XY'+Y*-i. 

- G Bonligand Certain modes of deiciininntinn of 
the solutions of An—u>*i*—M Holweck • The ab- 
sorption of X-ravs of great wave-length Connection 
between the X-rnvs nnd light G Claade The syn¬ 
thesis of nmmonin under verv high ru cssurc • the 
present state of the experiments In januarv, 1020, 
several members of the Academy saw the first work¬ 
ing plant outside the laboratory, it produced 6 to 
7 litres of liquid ammonia per hour. After various 
changes m the ratalvsers, at a second \isit on Novem- 
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her 20, 1930 tho production »ai 60 to 70 litres of 
liquid ammonia per hour, or 1 25 tons per day A 
compressor has now been built capable of compressing 
700 cubic metres of the gas mixture per hour to 
900 atmospheres, equivalent to 5 tons of anhydrous 
ammonia per day —A Portevla The electrical rc 
distance of the nickel steels A comparison of the 
resistances of a series of nickel steels published by 
the author in 1909 with the measurements given later 
by O Boudouard for a similar senes shows that the 
figures are, in general, concordant, except in certain 
alloys which present large differences It is now shown 
that the heat treatment is not without influence on 
the resistance* the same bar giving different figures 
according as it was allowed to cool down from 
iooo° C m four hours or three days —A Danient 
Contribution to the study of the system lodine- 
tellurium Study of the eviporation lhe results 
confirm the conclusions given in earlier com 
munications b ised on thermal or mptallographic 
analysis No evidence of the existence of a tellurium 
sub-iodide was obtained —M Chopin Relations 
between the mechinical properties of dough and the 
lightness of the bread produced from it —J Boogaslt 
and P Robla The lodamidmes Bcnziodamidine 
undergoes an unexpected reaction when treated with 
acetic anhydride a compound of the latter with 
benzdi-iodamidine being produced This is stable in 
air, but is instantly decomposed hv water with libera 
bon of iodine - A Onibhard The orthogonality of 
the systems of ridges of the earth s crust R 
Chadoan The ant lent hydrography of the Sahara — 
L Cayenx The idea of a general submarine meta 
morphism deduced from the alteration of the Jurassic 
oolitic iron miner lls contemporary with their deposit 
—P Qlaageand The earthqu il e of Ortobtr 3 iqao 
which affected a 1 irge part of the vole inic regions of 
the Central Massif This earthquake was not severe 
the second shock, at 4 57 a m woke the population 
and caused oscillations of walls and furmturt and the 
ringing of church bells but little d im ige resulted 
Earlier seismic disturbances (June to December iqiq) 
in the same region are recalled and another more 
severe in August 1802 —P Ntgrls The subsidence 
of the Mediterranean toasts of Trance —\ Briquet 
The lowlands of Picardv south of the Somme —J 
Pavillard The reproduc tion of Chaetoceros Fibrnn — 
P Delaincy New researches concerning the extrac 
tion of the glucosides in some indigenous orchids the 
identification of these glucosides with loroglossm 
I his glucosidi has been shown to be present in 
Cephalanthera grandtflora Ophrys apifera and Orchis 
btfolia Its identity with the loroglossm extracted by 
Bourquclot and Bridel from / oraglaium htremum 
wis proved bv direct comparison of the melting 
points and bv its reactions —M MolHard The terato- 
logical phenomena occurring in the floral apparatus 
of the carrot as the result of injuries —II Hark A 
double rurve representing verv ex ictlv sphvgmomctric 
oscillations —MM ChaVard P Brodia and Origant 
The arrest cf urn arid in the liver During digestion 
1 proporticn up to 40 per cent of the uric and enter¬ 
ing by the portal vnn is retained bv the liver If the 
animal is fasting the proportion of uric icid in the 
blood entering and leav ng the liver is unaltered — 
A Daborna The meiotic process in the spermato 
genesis of the salamander and the ti iton — C Champ 
The correlations between the male sexual characters 
and the various elements of the testicle in imphibians 
Study of Trtton a\pc fm—Anna Dnewku md G 
Bahn Variations of susceptibility to harmful agents 
with the number of animals treated F Riband 
Variations in instinct and their production at will in 
v arious spiders —P I esna \ breeding ground of 
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the fruit fly (CtraUtts capitata) in the neighbourhood 
of Pans In 1900, 1906, 1914, and 1919 the larvte of 
Ceratitis were found m late pears at Asni&res and 
Courbcvoie from which it would appear that this 
insect, originating in tropical countries, has become 
acclimatised near Tans —t Kayaer The influence of 
luminous radiations on azobacter —H Spakllager 

The treatment of human tuberculosis —M Rapptn 
Vaccination m tuberculosis 

Washington, DC 

Rattan si Academy at Sciences (Proceedings vol vi 
No 6, June, 1920)—R Pearl and L J Read The 
rate of growth of the population of the United States 
since 1790 and its mathematical representation 
Parabolic logarithmic and exponential curves of 
population are discussed, the last giving a particularly 
close fit and presumably, being better suited to predic¬ 
tion by extrapolation —A G Webstar The Springfield 
rifle and the I educ formul l The rifle gives results 
m accordance with the formula —1 B Johnson 
A T HIU and E B Kelsey Alkyl amides of iso. 
thiocyanacetic arid A report of a practical method 
of synthesis by which anilides of wothiocvanacetic 
acid mav be obtained It seems safe to conclude that 
any irothiocvanate formed bv interaction of potassium 
thiocyanate with a secondary chloroacetanilide will 
be unstible TT Shapky Studies of magnitudes in 
star clusters XT Frequency curves of the absolute 
magnitude and colour index for 1152 giant stars The 
clusters the stars of which ire included in the dis 
cussion of absolute magnitude are Messier 35 n 
jq 15 to ind 68 ind N G C 4147 and 7006 The 
present study is limited to stars brighter than zero 
m ignitude For the luminosity curves it is restricted 
to Messier t ” and it The results have many 
points of interest—T H Oronwall The distortion 
in (onformal mapping when the second coefficient in 
the mapping function has an assigned value —A G 
Webstar The connection of the specific heats with 
the equation of state of a gas A critical discussion of 
the statement that if i fluid obeys 1 characteristic 
equation of the form V = F (P/T) the specific heats 
are independent of the pressure —F E Bartell 

Anomalous osmose Anomalous pressures are those 
whirh do not conform to the gas law they may be 
greater or less than the normal values and ibnor 
malitv mav be so great as to result m so-called 
negative osmose Hypotheses as to the electrical 
states which mav be associated with the membrane 
system and may account for abnormal osmotic 
effects are discussed A T Paley A photographic 
method of finding the instantaneous velocity of sound 
waves at points near the source The variation of 
the velocity from 666 metres per second to 380 metres 
is observed —T H Oronwsll Conformal mapping of 
a family of real conics on another—S Wright The 
rel itive importance of heredity and environment in 
determining the piebald pattern of guinea pigs A 
detailed analysis of an extensive series of experiments 
carried on by the Bureau of Animal Industry since 
1906 Tn the control stock variations in pattern are 
determined to about 42 per tent bv heredity and 
58 per cent by irregularity in development leaving 
nothing for tangible environmental factors In the 
inbred family the corresponding figures are 3 per cent 
for heredity 5 per cent for tangible environment and 
02 per rent for irregularity in development The 
figures for the mean square deviations check well 
with theory—E W Barry Fossil plants from the 
I ate Cretaceous of Tennessee The present dis¬ 
coveries disclose the remains of 124 species complete 
enough for descriptive purposes, of which 86 are new 
to science 
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Research and National Progress. 

S IR ALFRED MOND, in a speech at the anni¬ 
versary dinner of the Chemical Society on 
March 17, said that the attitude of the House of 
Commons towards research was much the same 
as that which led to the loss of the dye industry 
to this country, and it was manifested recently in 
the attacks made upon his proposal to spend a 
few hundred pounds on a laboratory where in¬ 
vestigations could be carried out on the behaviour 
of concrete under different conditions. It is evi¬ 
dent, therefore, that there are still people in posi¬ 
tions of authority who do not understand the 
significance of research, and prefer the experience 
of a practical man to the results of the most 
careful scientific inquiry. Under the stress of 
competition such experience often represents the 
principle of the survival of the fittest, and has, 
therefore, to be given careful consideration; but 
more often it carries with it many vestigial char¬ 
acters which can be discarded without loss of 
function, and possibly with profit. 

Research does not, howe\cr, signify merely the 
scientific testing of designs and methods with the 
object of discovering the factors essential to the 
fulfilment of a particular purpose. It is true that 
the chief part of industrial research is concerned 
with problems of this kind, but though the results 
thus obtained may improve a product or make a 
process more profitable, they -rarely have more 
than a limited influence upon industrial progress. 
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The greatest advances arc made, not by increas¬ 
ing the effectiveness of known instruments or 
methods, but by the opening up of completely 
new fields, and this is more often accomplished by 
independent and incidental scientific discovery 
than by the study of particular problems in the 
light of existing knowledge. 

The functions of the industrial research worker 
are, indeed, those of in\entors who, like one of 
the groups of fellows in Francis Bacon's Solo¬ 
mon’s House, devote themselves to the applica¬ 
tion of experiments “to draw out of them things 
of use, and practice for man’s life, and know¬ 
ledge ’’ Such workers ha\e a definite object in 
view, and cannot depart from it into the by-paths 
which in purely scientific research frequently lead 
to the most fertile regions. The publications of 
scientific societies abound m rich fruits of fact 
and principle garnered from these fields, and 
from them the inventor or industrial research 
worker selects what seems to him likely to satisfy 
his needs. It is the joy of the chase which in¬ 
spires the scientific huntsman to continue the pur¬ 
suit of new knowledge, and he is usually content 
to let others make use of the spoils. 

The desire to discover and the insight which 
discerns practical possibilities in results obtained 
are thus complementary faculties. To one, pro¬ 
gress signifies contributions to the sum of human 
knowledge; to the other, their profitable exploita¬ 
tion. One type communicates freely to the world 
whatever it has learned by research; the other 
seeks to secure patent rights and personal reward 
for what it devises. Oersted’s discovery of the 
magnetic action of an electric current led eventu¬ 
ally to the electric telegraph; Faraday’s work on 
magneto-electricity to the dynamo, and all that is 
associated with it; Clerk Maxwell and Herts’s to 
wireless telegraphy, Crookes’s tube to X-rays; 
Fleming’s studies of the F.dison effect to therm¬ 
ionic valves; the production of ductile tungsten to 
metallic filament electric lamps, of Perkin’s mauve 
to the synthetic dyes industry, of acetylene to the 
oxyacetylenc welding process, of potassium to the 
whole electrolytic industry, and of various rare 
metals to a series of alloys of prime industrial 
importance. In these and hundreds of other 
similar examples the seeds were first found by 
purely scientific workers, and it was usually not 
until some years later that they were planted and 
cultivated by ingenious practical men so that the 
human race could benefit by the fruits from the 
great trees that have sprung from them. 

Just as wealth has to be created before it can 
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be distributed so new knowledge has to be gained 
before it can be applied The political party which 
concentrates attention upon inequalities in the 
distribution of wealth, and neglects to take its 
production into consideration, presents the 
same attitude to progress as does the industrialist 
\i hose outlook is limited by what he can observe 
now and who sees no profit in the extension of it 
bv research Yet a slight knowledge of modern 
socnl and industrial history would be sufficient 
to onvince the most indifferent mind that pure 
and applied science is the life blood of a nation m 
these times But for this we could not have 
existed during the past century After the Napo 
leomc wars this country was left in much the 
same difficult and troublous condition that it finds 
itself in to da\ Then as now, we came out of 
the conflict with our soil inviolate, but were 
faced with widespread social and industrial unrest 
due partly to the avarice of landowners and manu 
facturers and partly to the ruin of village Indus 
tries by the use of mechanical power in factories 
We were saved from financial disaster at that time 
by increased output due to the invention of the 
steam engine by which mines were freed from 
water and coal iron and copper were tendered 
abundantly waitable Textile trades were provided 
with the means for great expansion by the use 
ol factorv machinery in connection with the in 
ventions belonging to them and the advent of 
the railway and the steamship created further 
demands for iron and steel and the coal necessary 
for their production Thus it was that while 
there was almost constant unrest in every Luro 
pean State and lieavv taxation had produced a 
condition approaching semi starvation over a large 
part of the countrv we were able to maintain 
our credit 

The countrv was then saved by invention and 
we should have maintained the same lead m the 
chemioal and electrical industries if our manu 
facturers had been alive to the practical value of 
scientific research or our politicians had stimu 
latcd enterprises associated with its application 
instead of str ingling them with unnecessary legis 
lation The thing to remember is that, whether 
we like it or not we must advance if we are not 
to be left behind other progressive nations The 
only way to keep in the van of modern industrial 
forces is to provide what other people want which 
they cannot produce for themselves either so 
cheaply or so excellently as we can In view of 
international competition, it is not possible, in 
the neutral and opfen markets of the world, to 
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increase the selling price of goods which can bo 
produced by other nations unless they are 
decidedly superior in quality Craftsmanship 
counts for something in securing this superiority, 
but the richest promise in these days lies in the 
discovery of new knowledge by research and the 
application of it to industry 
The output of British scientific workers is to day 
larger than ever it was and if industrial develop 
ment does not proceed from it the fault will not 
lie nt their doors Neither can they be blamed if 
social conditions are not improved by the increase 
of national wealth through the use of science 1 heir 
function is to discover and faithfully they are 
performing it it is for statesmen to see that this 
creative work is given every encouragement for 
manufacturers to make profitable use of it and 
for social reformers to ensure that the fruits are 
used to promote national well being Only thus 
can u e make progress and in the futun_ avoid the 
reproach that science necessarily signifies the 
desecr ition of Nature and the degrading social 
conditions of the factory towns brought into exist 
cnce by its users a century ago 


Matter and Motion 

Matter and Motion Bv the late l’rof J Clerk 
Maxwell Reprinted with notes and appen 
dices by Sir Joseph I armoi Pp xv+163 
(London SPCk New \ork The Mac 
millan Co , 1920 ) 51 net 
N a recent article a well known musical entio 
has remarked with perfect truth of 
musicians—and the same is undoubtedly true of 
other classes of intcllectualists including men of 
science—that a man is immune from criticism if 
by popular acclaim, or in some other wa> he has 
been provided with a halo' If he has such a 
decoration it is a part of him he cannot appear 
without it—whatever he docs is right all his 
sayings, whether or not they are couched in pure 
and pellucid English without fault or flaw of ex¬ 
pression, are accepted without cavil or question 
If an adventurous critic dares to moot some 
opposing view, it is suggested with the greatest 
deference and profound apology 
The mode m which this glittering or rather 
glistening, appendage is obtained is sometimes 
obvious enough at other times it is obscure and 
mysterious The recipient may be silently and 
unanimously received m recognition of his merits 
into the ranks of the great ones, of course with¬ 
out any ceremony of canonisation, for m science 
there is no official pontiff In some other cases 
of a lower grade of sainthood he is received as 
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the more equivocal result of the applause of a 
crowd of allies and sympathisers members per¬ 
haps of the same university pupils and admirers, 
supporters of all kinds As a rule a halo wearer 
can do no wrong This royal prerogative is some 
times mildly disputed but the disputer generally 
gets the worst of the discussion and unless he is 
pachydermatous is duly sorry for himself 

One of the most reverenced of halo we irers is 
Clerk Maxwell who holds his great place by 
patent given from the highest source of all such 
digmtv In his writings originality of thought 
was accompanied always by felicity of phrase 
and express on tempered with a savour of wit 
which is found only in men of subtle and pene 
trating humour that wit which is above all 
things a sa\ing grate in literature and especully 
in science Re id his address On the Mirror Gal 
vanometer supposed to be delivered to a pupil 
in an alcove with drawn curtains in spite of the 
somewhat unpromising subject it is as good as— 
nay some would sav it is much better than—its 
prototype The Splendour Falls on Castle 
Walls or indeed almost any othtr lyric in 
Tennyson s Princess 

Trom time to time Clerk Maxwell wrote on 
elementary science in a way which attracted the 
attention ind enchained the admiration of every 
one The first of these writings was The Theory 
of Heat the second published in 1877 was 
1 Matter and Motion Both were unique In 
various respects e g m the question of entropy— 
the book on heat was open to objection but as a 
presentation of thermodynamic theory it was and 
has remained unrivalled We prefer the thermo 
dynamic relations in the form which they take 
when the steps of temperature pressure, volume 
etc are infinitesimal, and the notation (easily 
explained and understood) of infinitesimals is 
used but this is a detail of no great importance 
Nothing could exceed the elegance of the dis 
cussion, the importance of the semi graphical 
semi analytical treatment of the energetics of the 
subject, and the theme of available energy 

In Matter and Motion the subject was really 
Newtonian dynamics a theme which in spite ot 
the silly exaltations by the populir Press of Ein 
stein above Newton, still remains supreme in 
dynamics The first edition had poor and ex 
asperating diagrams and was not well printed 
the present edition has been issued under the 
editorship of Sir Joseph Larmor, who has given 
the work everywhere, and in all details, the utmost 
care and attention When we consider that the 
reprint of the original edition is contained in the 
small compass of 136 of the new pages, it appears 
marvellous that a view of dynamics so complete in 
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itself in many respects could be compressed into 
so few pages of print 

On various interesting topics such as Gravita 
tion and light and Ihe Principle of Least 
Action Sir Joseph Larmor has added appen 
dices, while he has inserted as chap ix a dis 
cussion of Ihe Fquations of Motion of 1 Con 
nectcd System winch increases the s /c of the 
book by only thirty nine of the present pages 
Needless to say these additions are me dels of 
condensation and at the same time of absolute 
clearness and accuracy The new view of the 
gr ivitational field, which Finslein s theorv of space 
and time ilfords leads to an explanation of an 
outstanding discrepancv of observation with 
theory in the motion of the planet Mercury This 
involves a certain warping of the referenre frame 
which must be set up for these motions a id this 
has been verified by the observations of the solar 
eclipse of 19x9 by the fact that riys of light 
passing neir the sun have been found to be 
deflected by a certain amount predicted bcforch ind 
tow ards th it luminary 

It is difficult also to pick out what were the 
peculiarly interesting parts of Clerk Maxwell s 

Matttr and Motion Every bit of it was 
distinctive and distinguished but in some 
ways the discussion of the hodograph and the 
question of absolute velocity of rotation im 
pressed us most I he chapter on the latter subje t 
was read again and again and pondered continu 
ilh Thcic came afterwards the discussions by 
Love and Mach which however rigidlv logic il 
tnd slowing seemed to us far fri m convincing 
Mach s book wis no doubt vcr\ valuable but 
the touch of the writer if precise seemed to 
lack lightness and is compared with Maxwell s, 
that distinction which the magic of genius alone 
can confer One might weary of Mach s excel 
lent treatise of Maxwell one never tired 

It is now possible to make a wider survey of the 
whole subject The elegance of the hodographic 
theory appears very vividly in Maxwell s treat 
ment It is a great thing to say, but there is 
scarcely inything among the numerous discoveries 
of Hamilton in dynamics which so signally 
illustrates his penetrating genius The hodograph 
was hit upon some four or hvc years before 
Hamilton by Mobius as may be verified bv con 
suiting his treatise on phvsical astronomy, Die 
Mcchamk des Himmels But application of the 
idea Mbbius makes httlc or none With Hamil 
ton the applications are everything the idea is 
used to obtain all kinds of beautiful results That 
Mobius had anticipated him Hamilton was fully 
aware, and acknowledges (see the Life by 
Graves) that Mflbius might have claimed the 
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notion, but the claim would have been a barren 
one 

One thing we miss in Maxwells discussion 
that is tht curious theorem of the splitting of 
the velocity of the particle describing the orbit 
into two constant components one at right angles 
to the radius vector and the other perpendicular 
to the major axis of the orbit It is curious that 
there should be this relation 

1 propos of the principle of least action, dis 
cussed in ippendix 11 it is remarkable that if 
the major ims of an elliptic orbit for a particle 
moving as in the case of Nature, under a force 
along the radius vector from a focus, and vary 
ing as the square of the distance is given the 
action (the space integral of the momentum round 
the orbit) is independent of the eccentricity of the 
orbit It depends only on the major axis so that 
it is the same for a circular orbit as for a long 
narrow one This gives a means of solving 
various problems 

Connected with this is another theorem that 
the kinetic energy of the particle at distance r 
from the same centre of force, in a hyperbolic, 
orbit of semi transverse axis a (equal to the semi 
major axis of the elliptic orbit), exceeds and in 
the elliptic orbit falls short of the expansion 
mjc/r of potential energy from infinity to the 
distance r by the time or average of the kinetic 
energy of the elliptic motion 

One thing wc cinnot understand in the popular 
treatment of hodographic theory Why is it 
always regarded as an affair of particle dynamics 
only J If we set up or im iginc set up a sequence 
of vectors representing the angular momentum ol 
a rigid body say that of an aeroplane the velo 
city of the extremitv of the vector is in magni 
tude and direction the rate of change of the 
tngular momentum This might help to prevent 
that pernicious ignorition of the d rcction of 
the angular momentum vector and its van ition 
w hich characterises so m my uninstructed but 
ipparentiv influential people A Okay 


A Socialist Commonwealth 

I Constitution for th Socialist l ommonwealth of 
Ureat Britain By Sidnev and Beatrice W ebb 
Pp xv m+ 364 (London I ongmans, Green, 
and Co 1920 ) 12s 6d net 

N this volume Mr and Mrs Webb set them¬ 
selves to build an efficiently working 
genuinely democratic constitution out of the 
materials that are already to hand The distinc¬ 
tive feature of the Socialist Commonwealth of 
Great Britain will bp the division of the labours of 
our present overworked Parliament between two 
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co equal bodies the Social and the Political Par¬ 
liaments both elected on a geographical basis by 
all the adult citizens The Political Parliament 
will deal mainly with defence, justice, and foreign 
affairs, and will have a keen eye to the protection 
of the liberty of the individual To the Social 
Parliament all else falls—labour, health educa¬ 
tion the control of industry, and care for the 
interests of gener itions yet unborn In the hands 
of the Social Pirhament rests also the power of 
the purse from which it may be anticipated that 
the Political Parliament for all its nominal 
equahtv will have to mind its p s and q s 

Perhaps the most fruitful part of a very sugges¬ 
tive work is cont lined in the proposals for the 
reconstruction of local g nernment On this the 
authors speak with npe experience of actual ad¬ 
ministration as well as with their usual wide 
theoretical knowledge ilic unit of local govern¬ 
ment is to be the ward though different wards 
are to be grouped and rc grouped in such a way 
as to give a unit of appropriate size for the con 
duct of each municipalised service Economic 
efficiency will thus no longer be subservient to the 
historical accident of municipal boundaries 
Industry will of course be soci ihsed 
Socialisation will take a variety of forms the 
common features of which will be production for 
use and not for profit, and the separation 
of control from actual administration National- 
isition muuicipalisation (ol which a great 
expansion is anticipated), ind organisation on 
the co operative principle exhibited by the 
existing Consumers Co operative Movement 
will be the three great types The national¬ 
ised industries will be administered by a 
hierirchv of nation il boards regional councils, 
ind works or pit committees responsible to a 
Standing Committee of the Social Parliament and 
goaded into efficiency by the supervision and con¬ 
trol of an independent department Bureaucracy 
is amthemi \ limited share in administration 
will be accorded to the appropriate organisations 
of workers although Mr ind Mrs Webb believe 
in the conduct of industry by the community for 
the community rather than by the workers for 
the workers The charwomen who clean the 
schools are not to dictate wfyat shall be taught 
there Vocational organisations, of the form of 
our present trade unions and professional asso¬ 
ciations, will be concerned rather with the protec¬ 
tion of the status of the several vocations, the 
promotion of all kinds of scientific research (on 
which the authors lay great stress), and the main¬ 
tenance of professional honour For a national 
body elected on a vocational basjs, such as a 
regenerated Trade Union Congress, the author* 
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see little future in their commonwealth It ma\ 
be suggested that in taking this view they are 
rejecting a method of “ functional devolution ’ 
likely to be more effective than the Parliamentary 
dualism which receives their blessing 

The book is interesting, but not light reading 
Some of its proposals will no doubt appeal to all 
readers, all of its proposals to some readers 
Universal acceptance in toto is, of course, not to 
be expected But criticism is easy, construction 
as difficult as it is urgent This constitution- 
making commands the respect of the critic for its 
concrete and practical character 

BARBARA \\ OOTTON 

Science for the Young Farmer. 

The C licmistry of Crop Production By Prof 
T B Wood Pp vu+193 (London W B 
Clive, 1920) $s 6d 

ROBABLY no one in the country is> better 
equipped for the task of writing an ele 
mentary book for the young farmer than Prof 
Wood He has had a long teaching experience 
at Cambridge, and has himself run a farm at a 
profit, in addition, lie has earned out important 
scicnlifk instigations in agriculture, and was 
responsible during the war for studying fully the 
national food supply 

With this equipment on the part of the author, 
it is not surprising that his little book itself is 
admirable It is lucidly written, and gives the 
student the facts he wants, expressed in language 
which, if lacking the picturesqueness of the 
author’s daily use, is nevertheless much more vivid 
than is customary in a student's text book At 
the outset the complexity of the problem is 
realised, and it is emphasised that soil fertility 
depends not on one, but on many independent 
factors, any of which may prove insufficient and 
set a limit to plant growth These factors are 
then studied one by one Considerable informa 
tion is given about soil types and the method of 
characterisation by mechanical analysis, examples 
are drawn from the surveys of Norfolk by New 
man, and of Kent, Surrey, and Sussex by Hall 
and Russell Several maps show the distribution 
of crops m the eastern counties, and illustrate the 
mtense localisation of potatoes and the much wider 
distribution of wheat Water supply is discussed 
in relation to rainfall, and a section on weather 
and meteorology will give the student much in¬ 
formation of interest to him 
The principles of manuring are clearly set forth 
with many examples which will prove of Value to 
the student Throughout, considerable stress Is 
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laid on the economic side, prices and probable 
returns being freely quoted In future editions it 
will be well to substitute a paragraph on the basic 
open hearth for the present one on the Bessemer 
process, which is now largely superseded The 
cataljtic process for preparing ammonia synthetic 
ally will also probably deserve mention along with 
the method for making calcium nitrate and cyan- 
amide from the air 

lht last chapter contains an interesting sum¬ 
mary of the leading features of British agricul¬ 
ture showing how greatlv grass predominates 
This is shown to be connet ted with the high rain¬ 
fall and high altitude of much of the country, 
though it is also influenced by considerations of 
capital and labour Of the other crops most are 
grown for animals, 63 000,000 tons (including 
50,000,000 of grass) being produced for them, as 
against 1,900000 tons for human consumption, 
and 1,400,000 for industries, all reckoned as dry 
matter The 63,000,000 tons become 54,000,000 
when deduction is made for the horses, and it is 
shown that the whole of this 54 000,000 tons, plus 
another 8,000,000 tons of imported produce, is 
taken by animals which will be eaten by human 
beings , but it yields onl\ 1* million tons of human 
food, again expressed as dry matter The animal 
as at present managed is not a \ery efficient 
converter E J R 

A Fabre Anthology. 

Insect Adventures By J H Fabre Pp xn + 
308 (London Hodder nnd Stoughton, Ltd , 
n d ) 8s 6d net 

I I was a happ> thought to adapt for young 
people, as Miss Louise S Hasbrouck has done, 
some of the translations made by Mr leixcira 
de Mattos from I abre’s 4 Souvenirs Entomolo- 
giques Tabre’s studies of animal behaviour 
appeal to children more organically than any 
premature inalysis, and the great naturalist had 
a way with him that attricted young folks 
Reproaching the anatomical zoologists, he wrote l 
“You pry into death, I pry into life I write 
above all for the >oung I want to make them 
love the natural history which you make them 
hate, and that is why, while keeping strictly to 
the domain of truth, I avoid your scientific prose, 
which too often, alas! seems borrowed from some 
Iroquois idiom ’’ So we have these delightful 
stones of ants, bees, wasps, flies, beetles, moths, 
caterpillars, and spiders There is poetry in the 
picture of his first pond, with its diamonds and 
gold dust and " heavenly ” beetles, which had all 
to be cast on the rubbish heap when the boy got 
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home In later years I found out that the 
diamonds of the duck pool were rock-crystal, the 
gold dust, mica, but the fascination of the pond 
held good for all tbit It was full of secrets that 
were worth more to me than diamonds and gold 
The autobiographical chapter, The Boy who 
Loved Insects, is charming, and wc are glad to 
see the inclusion for young geometricians of the 
discussion on the logarithmic spiral which Fabre 
appended to the story of the spider s web We 
wish however, that it had been possible to omit 
b abre s unfortunate but characteristic taunting 
of the evolutionists He asks where the snail 
with its spiral shell of lime and the spider with its 
spiral thread of silk pick up this science 

We are told that the Mollusc is descended from 
the Worm One day the Worm, rendered frisky 
bv the sun, brandished its tul and twisted it into 
a corkscrew for sheer glee There and then the 
pi in of the future spiral shell was discovered 
This is what is taught quite seriously, in these 
days, as the very last word in science The 
Spider will have none of this theory for she is 
not related to the Worm Yet she is familiar 
with the logarithmic spiral and uses it in her web 
W hat guides her? Nothing but an inborn 
skill, whose effects the animal is no more able to 
control than the flower is able to control the 
arrangement of its petals and stamens The 
spider practises higher geometry without knowing 
or caring The thing works of itself and takes 
its way from an instinct imposed upon Creation at 
the start Now the great observer was within 
his rights in suggesting that instinct is unanalys 
able animal genius, or any other theory of that 
elusive kind of behaviour, and he was within his 
rights in stating that in his opinion the wide 
spread occurrence of the logarithmic spiral in 
Nature pointed to a Universal Geometrician 
whose divine compass has measured all things, 
but he was not within his rights in travestying the 
evolution theory 

This is a delightful book, and very pleasantly 
printed Only a few blemishes have ciught our 
eye, like Moquin 1 andom, and was not the adjec 
tive that Darwin applied to Fabre inimitable 3 


Our Bookshelf. 

A Phystctan s Anthology of English and American 
Poetry Selected and arranged by Dr 
C A Wood and Dr F H Garrison 
Pp xxui + 346 (London Humphrey Milford 
1930 ) 8j 6d net 

We have got rid of the old convention that all 
flowers at a funeral must be white we send them 
now in all the coldlirs of the ratnbow So is this 
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wreath, laid on Osier s grave by two men who 
loved him They have done well It is a delight¬ 
ful book sincere, quiet, companionable, thought¬ 
ful, as good a friend as anyone could wish to have 
in his pocket Note the place of the apostrophe 
it is a book for a doctor, not only a book by two 
doctors Here and there, of course, it challenges 
a reviewer, but that is the way of all anthologies 
1 or instance, there is more of Clough than of 
Christina Rossetti and the last poem of all, from 
Weir Mitchell, is inferior to a similar poem by 
Stevenson There is rather too much of Lecky, 
and even of Matthew Arnold and Siegfried 
Sassoon s poems of the War have that imperfec 
tion which is criticised in Mrs de Selincourt s 
perfect story of Autumn Crocuses But these 
are mere little hole pickings in a very beautiful and 
well wrought fabric 

The preface is admirable and all that the 
anthologists say of the influence of the doctor s 
experiences on the doctor s thoughts is true 
But they do not make enough allowance, it may 
be for the touch of antagonism between practice 
and poetry It may come natural to a doctor to 
say with Weir of Hermiston I ha no call to be 
bonny —in part because he is a man of science, 
and there is a world of difference between science 
and poetry in part because his day s work is 
essentially objective He exalts it with his kindly 
feelings but it remains an affair of signs and 
symptoms which do not lend themselves to poeti 
cal treatment rather they cry aloud for medical 
or surgicil treatment 

One more point there have been, and are, men 
who arc both doctors and poets but we must not 
include in that list men who gave up practice for 
poetry who qualified but did nothing much 
as practitioners and later were poets The medi¬ 
cal profession cannot lay claim to Keats or 
Schiller But this point lies outside the treasures 
of A Physician s Anthology and we con 
gratulate the good physicians who made so good 
a selection 

Elements of Statistics By Prof Arthur L 

Bow ley Tourth edition Pp xi + 459 

(London P S King and Son, Ltd , New 

York Charles Scribner s Sons 1920) 24s 

net 

Although Prof Bowley s Elements of 
Statistics ’ no longer holds the practically 
unique position as a text book which it held on it* 
first appearance twenty years ago yet teachers and 
students alike will welcome this new and enlarged 
edition of a work the value of which has been 
proved by experience in the interval The second 
part of the book, which deals with the higher 
mathematical treatment of statistical methods, has 
been entirely rewritten and the author admits 
his indebtedness to the work on those lines done 
in recent years by Prof Edgeworth, Mr Udny 
Yule, and others Prof Bowley, however, while 
going beyond the limits set in earlier editions by 
assuming now m the reader a knowledge of the 
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use of the calculus, has endeavoured with a fair 
amount of success to simplify the proofs of the 
algebraic formula used, so as to keep these 
within the scope of the average university 
graduate course in mathematics More space is 
devoted to the coefficient of correlation the too 
facile use of which by many writers is responsible 
to day for much loose reasoning 

Part 1 remains on the same lines as in the 
earlier editions by reference to particular groups 
of English statistics it illustrates the general prin 
ciples guiding the collection, tabulation and utilis 
ation of results of statistical inquiries so far as 
these aims can be reached without the use of any 
but the most elementary mathematics Some of the 
illustrations have been brought up to date, and in 
particular the chapter dealing with the important 
subject of index numbers of prices and cost of 
living has been rewritten but in spite of the fear 
expressed by the author that too much atfcntioi 
to such details might have upset the balance of the 
work it seems a pity that he did not tike this 
opportunity of revising thoroughly all the illus 
trations from official and other publications 1 his 
would have made the volume much more alive and 
attractive to the non academic reader whose object 
it is to equip himself as a citizen t> understand 
and criticise the increasing volume of figures with 
which statements of rival political and social 
policies are now supported 

rhcSa Short. BvW P Pycraft (The N ituie 
lovers Series) Pp vi+i^f (I ondon 
SPCK New \ork The Micmillan Co 
iq->o) 4s 6 d net 

Manv books have been written about the sea 
shore and its life some very good Miss New 
bigin s by far the best others good like Lewes s 
and J Ci Wood s others not good at all Mr 
Pycraft s bock is very good for he knows it 
first hand what lie is talking about He is an 
expert on sea shore birds and he has insight into 
the m ignah 1 naturae Moreover the book has 
the smack of individuality the first of a N lture 
I over s Series —aiming at a synoptic view not of 
the fauna merely or principally but of the sea 
shore as a region as full of intellectual as of 
aesthetic delights Many of those who go to the 
shore for recreation miss half the fun because 
they are unaware of the intensely interesting 
problems all around them They do not see the 
significance of things But Mr Pycraft s book 
gives them a jumping off place It tells of the 
gathering together of waters, of shallow seas and 
deep seas of cliffs and caves of pebbles and sand 
beaches, of islands and their charm, and of the 
animal inhabitants of the varied haunts which 
the sea shore includes It is all luminous and 
illuminating, and, naturally, the treatment of the 
sea shore birds is masterly Mr Pycraft strikes 
the genetic note in his physical chapters, and the 
bionomic note m his natural history We are 
sorry that he has deliberately refrained from deal 
mg with the sea shore plants and with the Algse, 
for that was needed to round off the survey 'fins 
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defect notwithstanding the book has. a wider 
horizon than most sea shore books, and many will 
be grateful to the author Lvcn m short books 
it is surprisingly difficult to avoid sheer casualties 
like Astenus and the four chisel like teeth of the 
sea urchin a number immediately raised to five 
It is not our experience that a guillemot s egg 
rolls round in a circle when jostled but we 
bow to the authority of one of the most scientific 
of ornithologists His book is pure gold 

Die Fncyclopaedia and Dictionary of Ldiuation 

Part 1 (I ondon Sir Isaac Pitman and Sons 

I td 1921 ) 25 net 

Tins is part 1 of an Encyclopaedia and Du tion 
ary of iducation being issued under the gcncnl 
editorship of I rof l oster W itson The werk 
when complete will comprise nearly 000 large 
crown quarto pages It will contun as manv as 
—So separate articles contributed by mere than 
850 specialists representing most of the chief 
u liversities of the world in practically every 
branch and section of theoretical and practical 
edur it ion Having regard to the f ict of the 
npd development of cducatioi in all branches 
especially in this country during the last two 
decades and its close con lection with st cial and 
ntlional movements it is believed that 1 vvorl 
dcilmg systemate lly with its progress w 11 meet 
with vv irm pprov il 

1 he subje I matti r vf t due itir n has grown so 
complex including ts psy liol gieal medi il 
and other ispects tl it it demavds f r the n 
quirer the teichcr a d the idministrator ome 
mthortitive guidanc such as thi work is d 
signed to give including clear icirite ud 
eneisi iceounts of all tvjvcs of te iching 1 istitu 
tions in the British Isles and Dominions not only 
in the r historical aspect but also in their present 
conditions In addition there is passed in review 
the educational systems of all the important 
foreign countries Due prominence has also been 
given to the lives and teachings of great educa 
tiomsts and the Board of Fducation s Regula 
tions hive been cpitom sed in a convenient and 
simple form 

Each part will be illustrated A complete list 
of the contributors is supplied with part 1 but 
we note the absence of the names of any con 
tributors dealing with the important developments 
and position of education m Germany 

The Mechanical Production of Cold By Sir 

J A Ewing Second edition Pp x + 204 

(Cambridge At the University Press 1921 ) 

255 net 

At though it is more than twelve years since 
the first edition of Sir J A Fwing s book was 
published, the author has not found it neces 
sary to do more than correct some errors and to 
modify the text in places where the meaning was 
obscure The book therefore is substantially the 
same as the first edition a notice of which 
appeared in Nature for February 25 1909 (vol 
lxxix p 484) 
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In a letter to Nature of November 25 last Dr 
Norman Campbell discusses the problem of the 
possible consistency of the assumptions about the 
motion and arrangement of electrons in the atom 
underlying the interpretation of the «nes spectra of 
the elements based on the application of the quantum 
theory to the nuclear theory of atomic structure, and 
the apparently widely different assumptions which 
have been introduced in various rtcent attempts to 
develop a theory of atomic constitution capable of 
accounting for other physical and chemical properties 
of the elements Dr Campbell puts forward the 
interesting suggestion that the apparent inconsistency 
under consideration may not be real, but rather 
apptur as a consequence of the formal character of 
the principles of the quantum theory, which might 
involve that the pictures of atomic constitution used 
in explan itions of different phenomena may have a 
totally different aspect and nevertheless refer to the 
same reality In this connection he directs attention 
especially to th< so called principle of correspond 
encc by the establishment of which it has been 
possible— notw ithstanding the fundamental difference 
between the ordin iry theory of electromagnetic radia¬ 
tion and the ideas of the qu intum theory—to com 
plete certain deductions based oil the qu intum theory 
by other deductions bised on the classical theory of 
radiation 

In so far as it must be confessed that we do not 
possess a complete theory which enables us to 
describe in detail the mechanism of emission ind 
absorption of radiation by atomic systems I naturally 
agree that the principle of correspondence like all 
other notions of the quantum theory is of a some 
what formal character But on the other hand the 
fact that it has been possible to establish an intimate 
connection between the spectrum emitted by an 
atomic system—deduced according to thp quantum 
theory on the assumption of a certain type of motion 
of the particles of tnc atom—and the constitution of 
the radiation which according to the ordinary theory 
of electromagnetism would result from the same 
tvpe of motion appears to me to afford an argument 
in favour of the reality of the assumptions of the 

r ral theory of a kind scarcely compatible with 
Campbell s suggestion On the contrary if we 
admit the soundness of the quantum theory of 
spectra the principle of correspondence would seem 
to afford perhaps the strongest inducement to seek 
an interpretation of the other physical and chemical 
properties of the elements on the same lutes as the 
interpretation of thetr series spectra and m this 
letter I should like briefly to indicate how it seems 
possible by an extended use of this principle to 
overcome certain fundamental difficulties hitherto 
involved in the attempts to develop a general theory 
of atomic constitution based on the application of the 
quantum theory to the nucleus atom 
The common character of theories of atomic con¬ 
stitution has been the endeavour to find configura¬ 
tions and motions of the electrons which would seem 
to offer an interpretation of the variations of the 
chemical properties of the dements with the atomic 
number as they are so clearly exhibited In the well 
known periodic law A consideration of this law 
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leads directly to the view that the electrons in the 
atom are arranged in distinctly separate groups, each 
containing a number of electrons equal to one of the 
periods in the sequence of the elements, arranged 
according to increasing atomic number In the first 
attempts to obtain a definite picture of the configure* 
tion and motion of the electrons in these groups it 
was assumed that the electrons within each group at 
any moment were placed at equal angular Intervals 
on a circular orbit with the nucleus at the centre, 
while in later theories this simple assumption has 
been replaced by the assumptions that the configura¬ 
tions of electrons within the various groups do not 
possess such simple axial symmetry, but exhibit a 
higher degree of symmetry in space, it being 
assumed, lor instance, that the configuration ot 
the electrons at any moment during their motions 
possesses polyhedral symmetry All such theories 
involve, however, the fundamental difficulty that no 
interpretation is given why these configurations 
actually appear during the formation of the atom 
through a process of binding of the electrons bv the 
nucleus and why the constitution of the atom is 
essentially stable m the sense that the original con 
figuration is reorganised if it be temporarily dis 
turbed bv external agencies If we reckon with 

no other forces between the particles except the 
attraction and repulsion due to their electric cnarges 
such an interpretation claims clearly that there must 
exist an intimate interaction or coupling ” between 
the various groups of electrons in the atom whuh is 
essentially different from that which might be ex 
pectcd if the electrons in different groups are assumed 
to mow in orbits quite outside each other in such a 
wav that each group mav be said to form a shell * 
of the atom the effect of which on the constitution 
of the outer shells would arise mainly from the com 
pensation of a part of the attraction from the nucleus 
due to the charge of the electrons 
Thcso consider itions tre seen to refer to essential 
features of the nucleus atom and so far to have no 
special relation to the character of the quantum 
theory which was originally introduced in atomic 
problems in the hope of obtaining a rational inter¬ 
pretation of the stability of the atom According to 
this theory an atomic system possesses a number of 
distinctive states th so c died stationary states in 
which the motion can be described bv ordinary 
mechanics and in which the atom can exist at anv 
rate for a time without emission of energv radiation 
The characteristic radiation from the atom is emitted 
onlv during a transition between two such states and 
this process of transition cannot be described bv 
ordinarv mechanics any more than tho character of 
the emitted radiation can be calculated from the 
motion bv the ordinarv theory of electro-magnetism 
it being in striking contrast to th s theory assumed 
that the transition is always followed by an emission 
of monochromatic radiation the frequency of which 
ts determined slmplv from the difference of energy 
in the two states The application of the quantum 
theory to atomic problems—which took its starting 
point from the interpretation of the simple spectrum 
of hydrogen for which no a. priori fixation of the 
stationary states of the atoms was needed—has In 
recent years been largely extended by the development 
of systematic methods for fixing the stationary states 
corresponding to certain general Hasses of mechanical 
motions While in this way a detailed Interpretation 
of spectroscopic results of a very different kmd has 
been obtained, so far as phenomena which depend 
essentially on the motion of one electron In the 
atom were concerned, no definite elucidation has 
been obtained with regard to the constitution of 
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atoms containing several electrons, due to the cir- non* and crystal structure, but the application of the 
cumatance that the methods of fixing stationary correspondence principle seems to otter for the first 
states were not able to remove the arDurarmess in time a rational theoretical basis for these conclusions 
the choice of the number and configurations of the and for the discussion of the arrangement of the orbits 
electrons in the various groups, or shells, of the atom of the electrons bound after the hrst two Thus by 
In fact, the only immediate consequence to which means of a closer examination of the progress of the 
they lead is that the motion of every electron m the binding process this principle, offers a simple argu 

atom will on a first approximation correspond to one ment lor concluding that these electrons are arranged 

of the stationary states of a system consisting of a ui groups in a way which reflects the periods 

particle moving in a central field of force, which in exhibited by the chemical properties of the elements 

their limit ore represented by the various circular or within the sequence of increasing atomic numbers 
elliptical stationary orbits which appear in Sommer In fact, if wt consider the binding of a large number 

fold s theory of the fine structure of the hydrogen of electrons by a nucleus of high positive charge, 

lines A way to remove the arbitrariness in question this argument su csU that after the first two dec 
is opened, however, by the introduction of the com- trons arc bound in one-quantum orbits, the next eight 
spondence principle, which gives expression to the electrons will be bound in two quanta orbits the next 
tendency in the quantum theory to see not m< rely i eighteen in three quanta orbits, and the next thirty 
set of formal rules for fixing the stationary states of two in four quanta orbits 

atomic systems and the frequency of the radiation \lthough the arrangements of tlx orbits of the 

emitted by the transitions between these states but electrons within these groups will t \hibit 1 rtmark- 
rather an attempt to obtain a rational generalisation able degree of spatial symmetry, the groups cannot 
of the electromagnetic theory of radiation which be sax! to form simple shells in the sense in 
exhibits the discontinuous character necessary to which this expression is generally used as regards 
account for the essential stability of atoms atomic constitution In the hrst (dace the argument 

Without entering here on a detailed formulation of involves that the electrons within each group do not 
the correspondence principle it may be sufficient for all play equivalent parts but are divided into sub 
the present purpose to sav that it establishes an groups corresponding to the different types of 
intimate connection between the character of the multiple quanta orbits of the same total number of 
motion in the stationary states of an atomic system quant i which represents the various stationary states 
and the possibility of a transition between two of of an etecti on moving in a central fit Id Ihus, cor 

these states and therefore offers a basis for a responding to the fact that in such a system there 

theoretical examination of the process which may be exist two types of two-quanta orbits three types of 

expected to take place during the formation and re thr e quanta orbits, and so on we aie ltd to the view 

organisation of an atom hoi instance we are led that the above-mentioned group of eight electrons 
bv this principle directly to the conclusion that we consists of two subgroups of four eletlrtns each 
cannot expect m actual atoms configurations of tht the group of eighteen electrons of three subgroups 
type in which the electrons within each group are of si\ electrons each ind the group of thirty two 

arranged in rings or configurations of polvhedral electrons of foui sub groups of eight electrons each 

symmetry because the formation of such configura Another essential feature c t the constitution 

tions would claim that all the electrons within eai h described lies in the configuration of the orbits of 
group should be origin illy bound bv the atom at the the electrons in the different groups relative to each 
same time On tht contrary it stems necessary tc other Thus for each group the electrons within 
seek the configurations of the electrons in the itoms certain sub groups will penetrate during their revolu 
among such configur ltions as may be formed bv tion into regions which are closer to tht nucleus 
the successive binding of the electrons one by one a than the mean distances of the electrons belonging 
process the last stages of which we mav assume to to groups of fewer quanta orbits This circumstance 
witness in the emission of the series spectra of the which is intimatily connected with the essentul 
elements Now on the correspondence principle we features of the processes of successive binding gives 
are actually led to a picture of such a process which just that expression for the coupling between the 

not only affords a detailed insight into the structun different groups which is a necessary condition for 

of these spectra but also suggests a definite the stability of atomic configurations In fact, this 

arrangement of the electrons m the atom of a uupling is the predominant feature of the whole 
type which seems suitable to interpret the high- picture and is to be taken as a guide for the inter 

frequency spectra and the chemical properties of the pretation of all detnls as regards the formation of 

elements Thus from a consideration of the possible the different groups and then various sub groups 
transitions between stationary states corresponding Further the stability of the whole configuration is 
to the various steps of the binding of earh of the of such a character that if my one of the electrons 

electrons we are led in the first place to assume that is removed from the atom by external agencies not 

only the two first electrons move in what mav be onlv may the previous configuration be reorganised bv 
called one-quantum orbits which are analogous to i successive displacement of the electrons within the 
that stationary state of a central system which corre sequence in which they were originally bound bv the 
sponds to the normal state of a system consisting of atom but also the place of the removed electron mav 
one electron rota tug round a nucleus The electrons be taken by any one of the electrons belonging to more 
bound after the first two will not be able by a transi looselv bound groups or sub groups through a process 
Uon between two stationary states to procure a posi- of direct transition between two stationary states, ac¬ 
tion In the atom equivalent to that of these two compamed by an emission of a monochromatic radix 
electrons, but will move in what may be called tion This circumstance—which offers a basis for a 
multiple-quant* orbits which correspond to other detailed interpretation of the characteristic structure 
Stationary state* of a central system of the high-frequenev spectra of the elements—is inti- 

The assumption of the presence in the normal state mately connected with the fact that the electrons in 
of the atom of such multiple-quanta orbits has already the venom sub-groups, although they may be «a*d 
been Introduced In venous recent theories, at for to ploy equivalent parts in the harmonv of the Inter- 
Inatance, In Sommerfeld's work on the high-frequency atomic motions, are not at every moment arranged 
spectra and in that of Land* on atomic dlraen- ht configurations of simple axial or polyhedral syaa* 
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metry as in Sonunerfeld’s or LandA’a work, but that 
their motion* ore, on the contrary, linked to each 
other in such a way that it is possible to remove any 
one of the electrons from the group by a process 
whereby the orbits of the remaining electrons are 
altered in a continuous manner 
These general remarks apply to the constitution and 
stability of all the groups of electrons in the atom On 
the other hand, the simple variations indicated above 
of the number of electrons in the groups and sub 
groups of successive shells hold only for that region 
m the atom where the attraction from the nucleus 
compared with the repulsion from the electrons pos¬ 
sesses a preponderant influence on the motion of 
each electron As regards the arrangements of the 
electrons bound by the atom at a moment when the 
charges of the previously bound electrons begin to 
compensate the greater part of the positive charge 
of tne nucleus we meet with new features, and a 
consideration of the conditions for the binding 
process forces us to assume that new, added electrons 
are bound in orbits of a number of quanta equal to 
or fewer than that of the electrons in groups pre 
viously bound although during the greater part of 
their revolution they will move outside the electrons 
in these groups Such a stop in the increase or even 
decrease m the number of quint i characterising 
the orbits corresponding to the motion of the elec 
trons in succemive shells tikes place m general 
when somewhat more than half the total number of 
electrons is bound During the progress of the 

binding process the ehetrens will it first still be 

arranged in groups of the indicated constitution so 
that groups of three quinti orbits will again contain 
eighteen electrons and those of two quanta orbits 
eight electrons In the neutral atom however the 
electrons bound last and most loosclv w ill in gener il 
not be able to arrange themselves in such a regular 
way In fact on the surf ice of the atom we meet 
with groups of the described constitution onlv in the 
elements which belong to the family of inactive 
gases, the members of which from many points of 

view have also been acknowledged to be a sort of 

landmark within the natural system of the elements 
For the atoms of these elements we must expect the 
constitutions indicated by the following symbols 


Helium 

Neon 

\rgon 


> 8 .) 
(a 18 A) 


Krypton 

Xenon 

Niton 


(2 8ji8«i8A) 

(a 8,18,32,18A) 


where the large figures denote the number of elec 
trons in the groups starting from the innermost one 
and the small figures the total number of quanta 
characterising the orbits of electrons within each 
group 

These configurations are distinguished by an in 
herent stability in the sense that it is especially difficult 
to remove any of the electrons from such atoms so 
M to form positive ions, and that there will be no 
tendency for an electron to attach itself to the atom 
and to form a negative ion The first effect is due to 
the large number of electrons in the outermost group, 
hence the attraction from the nucleus is not com 
pensated to the same extent as in configurations where 
the outer group consists only of a few electrons as is 
the case m those families of elements which in the 
periodic table follow immediately after the elements 
of the family of the inactive gases and, as is well 
known, poetess a distinct electro positive character 
The second effect Is due to the regular constitution 
of the Outermost group which prevents a new electron 
from entering as a further member of this group In 
the elements beldhgtng to the families which In the 
periodic table precede the family of the inactive gases 
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we meet in the neutral atom with configurations of 
the outermost group of electrons which, on the other 
hand, exhibit a great tendency to complete them¬ 
selves by the binding of further electrons, resulting 
in the formation of negative ions 

The general lines of the latter considerations arc 
known from various recent theories of atomic con 
stitution, such is those of A Kossel and G Lewis, 
based on a systematic discussion of chemical evidence 
In these theories the electro-positive and electro-nega 
tive characters of these families in the periodic table 
are interpreted by the assumption that tne outer elec¬ 
trons in the atoms of the inactive eases are arranged 
in especially regular and stable configurations, 
without however, any attempt to give a detailed 
picture of the constitution and formation of these 
groups In this connection it may be of interest to 
direct attention to the fundamental difference between 
the picture of atomic constitution indicated m this 
lettei and that developed by Langmuir on the basis 
of the assumption of st itionary or oscillating elec 
trons in the atom referred to in Dr Campbell s letter 
Quite apart from the f ict that in Langmuir s theory 
the stability of the configuration of the electrons is 
considered rather is a postulated property of the 
atom for which no detailed a pnort interpretation is 
offered this difference discloses itself clearly by the 
fict that in Langmuu s theoty a constitution of the 
atoms of the inactive gasrs is assumed in which the 
number of electrons is always largest in the outer 
most shell Thus the sequence of the number of 
electrons within the groups of a niton atom is instead 
of that indicated above assumed to be 2 8 18 18 32 
su h as the appearance of the p riods in the sequence 
c f the elements might seem to cl um at first sight 

1 he ssumption of the presi n« of the 1 irger groups 
in the interior of the atom which is m immediate 
onsequence of the argument underlying the present 
theory appears however to offer not merely a more 
suit ible basis for the interpret itir n of the general pro 
perties of the elements but espe ullv an immediate 
interpretati n of the appear in e of such families 
of elements within the periodic table where the 
htinu it properties of suiiessive elements differ only 
verv slightlv from eieh other lhe r\istencc of such 
families apj cars in fact is a direct consequence of 
the fcrmmon of groups containing a larger number 
of electrons m the interior of the atom when proceed 
ing through the sequence of the elements Thus m 
the family of the rare earths we m iv be assumi d to 
be witnessing the successive formation of in inner 
group of thirty two electrons at that place in the atom 
where formerly the corresponding group possessed 
onlv eighteen electrons In a similar wav we may 
suppose the appearance of the iron palladium and 
platinum families to be witnessing stages of the 
formation of groups of eighteen electrons Compared 
with the appearance of the family of the rare earths 
however the conditions are here somewhat more 
complicated because we have to do with the forma¬ 
tion of a group which lies closer to the surface of the 
atom and where therefore the rapid increase in the 
compensation of the nuclear charge during the pro¬ 
gress of the binding process pldW a greater part 
In fact we have to do in the cases in question not, 
as in the rare earths with a transformation which in 
Its effects keeps inside one and the same group, and 
where, therefore the increase in the number In this 
group is simply reflected in the number of the 
elements within the familv under consideration, but 
we are witnesses of a transformation which is accom 
panted by a confluence of several outer groups of 
electrons 

In a fuller account which will be published soon 
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the questions here discussed will be treated in greater 
detail. In this letter it is my intention only to direct 
attention to the possibilities which the elaboration of 
the principles underlying the spectral applications of 
the quantum theory seems to open for tne interpreta¬ 
tion of other properties of the elements. In this con- 
nectlon I should also like to mention that it seems 
possible, from the examination of the change of the 
spectra of the elements in the presence of magnetic 
fields, to develop an argument which promises to 
throw light on the difficulties which have hitherto 
been involved in the explanation of the characteristic 
magnetic properties of the elements, and have been 
discussed in various recent Utters in Naturf 

N. Bohr 

Copenhagen, February 14. 


Certain relations which are to be traced between 
the distances separating atoms in a crystal make it 
possible to estimate the distance between their centres 
when linked together in chemical combination On 
the Lew is-Langmuir theory of atomic constitution, 
two ckctro-ncg.itive elements when combined hold 
one or more pairs of electrons in common, so that 
the outei elec trim shell of one atom m.i\ lie 
regarded us coincident with that of the other at the 
point where the atoms are linked together From 
this point of view, estimates ntav be made (VV. L 
Bragg, Phil. Mag, vol. xi , August, 1920) from 
crystal data of the diameters of tln.se outer shells 
The outer shell of neon, for example, was estimated 
from the apparent diameters of the carbon, nitrogen, 
oxygen, and fluorine atoms, which show a gradual 
approximation to a minimum value of 130x10-* cm 
The diameters of the inert gases as found in this 
wav are given in the second column of the following 
table;. 


Gan (Crystal*) (Viscosity) i» -»q 

Helium ... — 18q — 

Neon .. 130 235 105 

Argon 2-05 287 0-82 

Krypton 235 \ 19 084 

Xenon . 270 3-51 081 

In the third column arc given Rankine’s values 
(A. O. Rankine, Proc. Roy. Soc., A, vol. xcviii., 693, 
up. 3601-74, Fobruan, 1921) for the diameteis of the 
inert gases calculated from their viscosities by Chap¬ 
man’s formula (S. Chapman, Phil. Trans. Roy. Soc.. 
A, vol. eexvi., pp. 279-348, December, 1915). These 
are considerably greater than the diameters calculated 
from crystals, but this is not surprising in view of 
our ignorance both of the field of force surrounding 
the outer electron shells and of the nature of the 
electron-sharing which links the atoms together, for 
it is quite possible that their structures might 
coalesce to a considerable extent. The constancy of 
the differences between the two estimates given in 
the fourth column shows that the increase In the 
size of the atom as each successive electron shell 
la added Is nearly^ the same (except in the case of 
neon), whether measured by viscosity or by the 
crystal data. Further, Rankine has shown that the 
molecule Cl, behaves as regards its viscosity like two 
argon atoms with a distance between their centres 
veiy closely equal to that calculated from crystals, 
and that the same is true for the pairs Br, and 
krvpton, I, and xenon. 

We see, therefore, that the evidence both of crystals 
and viscosity measurements indicates that (a) the ele¬ 
ments at the end of any one period in t*ie periodic 
table are vety nearly Identical as regards the diameters 
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of their outer electron shells, and fb) in passing from 
one period to the next there is a definite increase in the 
dimensions of the outer electron shell, the absolute 
amount of this increase estimated by viscosity agree¬ 
ing closely with that determined from crystal 
measurements. 

A further check on these measurements is afforded 
by the infra-red absorption spectra of HF, HC 1 , and 
HBr. The wave-number difference 8v between sue- 
cesslve absorption lines determines the moment of 
inertia I of the molecule in each case, the formula 
being 



where h is Planck’s constant and c the velocity of 
light. 

It is therefore possible to calculate the distances 
between the centres of the nuclei in each molecule, 
for 

f2 _ m + m' k 

mm* ‘ \it*cinjbv 

whuc m and m' are the atomic weights relative to 
hydrogen and m, the mass of the hydrogen atom. 
The following table gives these distances (E S. Imes, 
Astroph. Journal, vol. 1 ., p. 251, 1919). It will be 
seen that there are again increases in passing from 
F to Cl and Cl to Br, which agree closely with the 
increases in the radii a- of the electron shells given 
bv the crvstal and viscosity data 


t Xiol 


(Vistoutjr) 


111 o 93 
H Cl 1 28 
H Br 1 43 
II I — 


Neon (-«!•) ! o 65 

Algol! («* 11 ) | 1 02 

Krypton (— llr) ...| 1 17 
, Xenon (-1) | 1 35 


o>S \ 
o-/S I 


II 7 
t 43 
1 58 
1 75 


o'»6 
o is 

017 


The increase from fluorine to chlorine of 
0-35 x 10-* cm. confirms the estimate given by 
crystals of 037x10-* cm., as against the estimate 
026x10-* cm. given bv viscosity data It follows 
from the above that the distance between the hydrogen 
nucleus and the centre of an electro-negative atom to 
which It is attached is obtained by adding 
026x10“' cm. to the radius of the electro-negative 
atom as given by crystal structures. The radius of 
the inner electron orbit, according to Bohr’s theory, 
is 053x10-* cm., double this value. The crystal 
data, therefore, predict the value 8v= 130 cm.-‘ for 
the HI molecule, corresponding to a distance 
i6ixio-* cm. between their atomic centres. 

This evidence is interesting as indicating that the 
forces binding the atoms together are localised at that 
part of the electron shell where linking takes place. 

W. L. Bragg, 
H. Bill. 

Manchester University, March 16. 


TIw International Rastareh OaonoC. 

The object of this council, says Sir Arthur. Schuster 
in Nature of March 17, Is “to reorganise International 
work which had come to a standstill through the 
war, and to extend !t where found desirable." It 
may be worth while to consider for a moment how 
the council has set to work to promote these Innocent 
and laudable ends. 
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I be statutes of the council exclude member* of 
enemy countries from every international • union 
formed under it* auspices until 1931 After that date 
the statute* may be amended, but only by a two thirds 
majority and amendment is not within the compet 
ence of any particular union concerned Once an 
international union is established, say* Sir Arthur 
Schuster, it become autonomous except in a few 
matters in which a common polity 1* desirable He 
might perhaps have added that these few matters 
include the one and only matter about which there is 
iny difference of opinion and that so far as co¬ 
operation with enemy countries is concerned anv 
science which cci ents to form a union loses its 
lutonomy completely Einstein may attend a congress 
of physics after 1931 if more than two-thirds not of 
the phvstcists of the world but of the members of 
the council, consider it advisable to allow him 
I have some experience of the working of the 
statutes mvstlf for I was a member of the committei 
appointed to r nsider the format on of a Union of 
Mathematics When this committee met 1 moved 
on behalf of the society if which I was a represents 
ttve that it was desirable that anv union which 
should be formed should be thrown open to the mathe 
matictans of all nations at the earliest practicable 

r ortunity Ihis resolution was rejected not on 

ground that it did not represent the general opinion 
of mathematicians (as bevond doubt it aid) but on tht 
ground that it conflicted with the statutes of the 
council 

The object of this counnl is not to promote inter 
national 10 operation but to exclude the Germans 
from it I do not 1 now who wrote the article in the 
Tunes of which Sir Arthur Schuster complains nor 
have I anv direct information as to the decisions of 
English biologists but if indeed thev have refused 
to join on the ground that the formation of a union 
would perpetuate differences which should be left to 
time to heal then they deserte the thanks of every 
English man of science and so too does the corre 
spondent of the Times who has blurted out what so 
many of us have been feeling and so few have had the 
courage or the energy to sav G H Hardy 

New Collet, Oxford March ai 


tolar Radiation n Relation to Paeula 

In my letter published in Nature of January 13 
p 6jo it wis suggested that the apparent rtlation 
brtween increased solar radiation and sun spots was 
due to outbursts of heated gases accompanying the 
spots This conclusion seems confirm! d by liter 
observations furnished from the Obseryatorv of La 
Plata bv Mr Bernhard H Daw son 

Since September there have been eleven cases in 
which outbursts of farulse were observed on the eist 
edre of the sun ll ght in whnh thy were 
Observed on the west edge The accompanying table 
shows the mean yilues of solar radiation preceding 
and follow ng the appearance of these facufae 7 ern 
day indicates the day of observation and the numbers 
are the amounts exceeding r 900 calories per sq cm 
per minute 


Faiulae o« Fast limb of Sun 
B«fon> DiyiaiS 

» o t 1 j 4 5 6 7 g 9 10 if ,j ij ,4 

Sokrndhraa * So 43 jl ji 49 49 M 4, o jo 44 jt 6o » 51 

FacuUe on West Lmb of Sun 

Dsysbtar* Afar 

It MU •^987654 3*101 | 

Sofor radkrioa j* f* 5« J* 4f 5« J<S i« J! !■ 4« M «• - 47 
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These remits show a marked maximum of solar 
radiation on the day of observation whether the 
faculc were on the east limb or the west limb After 
their appearance on the east limb there was a second 
maximum twelve days later and there was also a 
maximum ten to eleven days preceding the observe 
tion of faculse on the west limb 
The remits are plotted m the accompanying 
diagram (Hg 1) It would seem from these remits 



(hit outbreaks of heals! gases on the edge of the 
sun result in increasing the effective radiative surface 
of the sun and thus intensify the solar radiation 
II H f layton 

Buenos \ires Tebruary 19 


The Sound of Distant Qim-Sra 

1 ather Schaffers s J Iter m Nati rf of March 10 
1 the audibility of gun hre sounds when travelling 
through air prompts m t isk if observations have 
ever l n made upon such soind waves when passing 
through th rth s crist In 1 1- l commenced 
t > dig gravel in mv g irden hen The pit finallv 
r athed i depth of 13 ft and was about 7 ft long 
bv 6 ft wide When I had reached 1 depth of about 
6 ft and from that point downwards I constantly 
heard the sounds c f gun fire w hile at the surface 
they were quite inaudible The digging out of gravel 
was carried on at intervals during a period of many 
months and I must haye heird the sounds dozens 
of times C Carls Wilson 

Strawberrv Hill 


Many observation similar to the interesting one 
recorded by Mr Cams Wilson were made during the 
war The sounds of gun fire were heard plainly in 
excavations though they were inaudible on the 
ground above They were even heard by persons 
lying with tbeir heads on the ground but not when 
sitting up Mallet remarks that the noise of the 
firing at the Battle of Tena in 1806 was heard as a 
low murmur in the fields about Dresden at a dis 
tance of 93 miles but he adds that it is almost 


their ears to the ground and thus detected piaufiy the 
muffled boom of distant guns ” 

_ . „ _ , . Charles Davison 

Dunster,” Cavendish Avenue, 

Cambridge 


certain that in this case the noise was transmittei 
through the earth ” (Bnt Assoc Rep 1851 p a8 3 ) 
Grouchy and his officers at Sart les-Walhaln are sax 
to have heard the firmer at Waterloo Thev nine* 
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Electrons. 1 


By Sir Wiliiam Bragg k B 1 IRS 


II 

K bbPlNG in mind the results already de 
scribed, we can now appreciate a verj 
remarkable development of electron theory 
which has been made in the 1 i&t few years 
Spectrum analysis has long been occupied 
with the extraordinary complications of the light 
radiation emitted by the various atoms As a 
result it appears that the frequencies of the lines 
m a spectrum often display curious and exacl 
numerical relations in the form generally involv 
mg differences of frequencies of similar lines or 
groups of lines Tor instance the famous Balmcr 
equation — 

Frequencys=i =N(i/», - i/n t 3 ) 
wheie N = 32goxio 16 gives the frequencies of 
series of lines m the hydrogin spectrum When 
»j is put equal to 2 and 11 to t 4 s in succes 
sion the series of values for 1 lepresent the frt 
quencies of the lines in the \ isiblc spectrum If 
n, = 3 and n t =4 5 0 

in succession, we have the frequencies of lines 
in the infra red (Paschen) and if 
n,= x, nj=2 3, 4 

we have the frequencies recently show n by L\ m in 
to exist in the ultra violet 

Now there is nothing 111 our older conception 
of the origin of radiation within the atom to give 
us a due as to why differences of frequencies should 
tome into these empirical though most useful 
formulae We have pictured to ourselves vibrat 
ing systems, mechanical or electric and waves 
arising therefrom But what connection between 
masses or electricities gives us in any simple way 
equations involving the addition or subtraction ol 
frequencies? We art in a blind alley let us 
therefore, abandon our preconceptions as to the 
origin of those lines which we find in the light 
spectrum and suppose that here also they arise 
in the same fashion as we actually know that they 
arise in the cases we have considered above 
Suppose that the energy of an emission of radia 
tion is derived from the energy of an electron 
It may be the only way in which radiation ever 
does arise but it is not necessary to suppose so 
much at present It is enough that we carry into 
the atom the whole process which in X rays and 
the photo electric effect we have observed to take 
place in part outside Suppose that within the 
atom there are certain positions or conditions in 
which electrons may be, each postulating a certain 
energy associated with the electron and suppose 
that sometimes an electron slips from one position 
to another of lower energy, and that the differ¬ 
ence m energies is transformed into wave radia 
tion according to the same law as before, 1 e 


> TU Tw-lfth K«Wi * Lacton <W vw*d Ufara lha lnattulaoa of Kite 
teal E al lot an on lanaarjr 13 ConUn ad from p S3 
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energy translerred — h x Irequc 1 y 1 ct the tnergy 
in these states be N/i/i* NA/-^ N/1/3 1 etc , and 
I so on Then all the senes yielded by the Balmcr 
formula are accounted for at the same time 
What may these states be* \\ h\ not as Bohr 
I suggests so many different orbits in which elec 
I trons can move round the ccntril positive nucleus 
in the atom the nucleus the sure existence of 
which Rutherford has established J At one time, if 
we had presumed the existence of these orbits, we 
should have been inclined to connect them with 
the direct emission of radiation ind the fre 
quency of tint radiation would lx the number of 
revolutions 1 1 second But now we assume 

the.se orb ts t> persist without ridntion and that 
I radiation irises where the electron steps from 
I one orbit to mother moreover the frequency of 
I the issui ig r idi ltion is determ 1 cd by the simple 
I rule 1 requcncy is equal to i hangt. of electron 
entigy divided by A We are not picturing any 
ew process here or evolving new ideas to ht 
1 iwkwarel facts we are supposing a process to 
exist m one place which we alreidy know to exist 
' 11 mother 

It is a very remarkable fact that the number 
N is equal to within small errors of ex 

pennient Spectrum me isureme nts show that N 
is equal to 3.9033 x 10 15 ind 2* i nu, < lh i is equal 
t iking the most recent determm itions of in e and 
A to 3 ’89x io 15 Imagine an electron revolving 
in a circle about the. positive nucleus of the hydro 
gei atom according to the orthodox laws of 
dvnamics with kinetic energy 2T s me‘/n*A*=N A/n a 
Its velocity v is 2rt */An the radius r of the 
circular orbit is found by putting »m*/r = e*/ r * 
ind is equal to n*fc*/4irv*m The angular 
momentum is mvr=nh/air If the electron 
changes its orbit from « —?i to 11 rq where n is 
greater than n, its kinetic energy in the new orbit 
is greater than in the old by Nb(I/n I ^ -I/ll l , ) 
But an amount of potenti il energy has been set 
free equal to c*(i/rj — 1 /r») and this is equal to 
twice the change in kinetic energy as is easilv 
seen by substituting for the r s their values as 
found above Consequently the right amount of 
energy is available for radi ition We can there 
fore following Bohr define the necessary separate 
states as those of motion in circular orbits in 
which the angular momentum is an integral mul 
tiplc of h/aw The simplicity of these expressions 
is verv attractive But the matter is far from 
ending here During the last few years Bohr 
and Sommerfeld have led an inquiry into the pos 
sibilities of this theory which has produced verv 
remarkable results These are due to a slight 
modification in the original conception The dif 
ferent circular orbits which Bohr first pictured 
have become groups of orbits fixed by laws which 
are somewhat arbitrary, but not without founda 
tion A group contains a limited number of orbits 
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in which the electrons may move and each group 
corresponds to one of the original circular orbits 
Some of the orbits in each group are elliptical 
It appears that the energy of the electron would 
be the same in all the orbits of any one group 
were it not that when an electron moves in an 
ellipse its velocity is not always the same Now 
a fast-moving electron shows a variation in mass 
when its speed alters md this does iffect slightly 
the energy of the orbit Consequently, the elec 
tron that steps from an orbit belonging to one 
group to an orbit belonging to another group 
may part with an amount of energy which is not 
always exactly the same The frequency of the 
consequent radiation may therefore, have two 
or more values differing slightly from each other 
the single spectrum line is doubled or trebled 
This is what Sommerfeld »ills the fine structure ” 
of the lines 

Now there is far more than mere speculation 
in this The formula which Sommerfeld gives as 


version of one form of energy into the other, 
since evidently it is one of the most frequent and 
most fundamental operations in Nature 

So far our conception of the structure of an 
atom would consist of a positive nucleus and of 
electrons attached thereto in some way, with 
the further idea that the energy attached to these 
electrons can hive only certain definite values 
Bohr assumes that they have these values because 
thev can move round the core in certain orbits 
only, and Sommerfeld enlarges this idea, as 
already explained But, of course, this can be no 
more than a pirtul picture of the whole atomic 
structure T he atom so t onceivcd cannot fill the 
part required of it in the building of molecules 
and crystals 

When we come to examine these structures we 
find atoms attaching themselves to each other 
through the action of forces which cannot always 
be considered as acting from centre to centre 
Tor instance the arrangemt nt of the carbon atoms 



the result of an analysis which is as reasonable as 
can be expected does more than account for 
known effects it h is predicted the existence of 
numerous lines and even their intensities, and 
the predictions have been verified by experiment 
in the most remarkable way I he story is told 
in Sommerfeld s work, on ‘Xtom building a 
story of the work of himself, Bohr and others 
during the last six years or so 

We sec that in this fundamental inquiry into 
the nature and properties of radiation the electron 
plays a very direct and important part Our eyes 
are designed to detect wives not electrons, and 
so our first attention is directed to radiation in 
wave form But wi now had that radiation 
energy may alternatively be carried by electrons, 
and that many things become clearer when we 
appreciate this fact We can make further pro 
gress in our understanding of radiation, and in 
deed m our understanding of the electron, only bv 
getting to know more about the reciprocal con 
NO. 2682 , VOI 107 ] 


in a diamond as recently determined by X ray 
methods, is such that every atom is at the centre 
of gravity of four others, arranged round it in 
tetrahedral fashion, as shown in the model The 
representation of an atom by a smooth sphere 
and nothing more would be in agreement with 
the idea that the properties of the atom in any 
one radial direction are exactly the same as in 
any other radial direction, and that any forces 
between two atoms are between centre and centre 
But if that were the case, the carbon atoms would 
pack themselves together more closely than thev 
do As a matter of fact if the top of this model 
is lifted, another carbon atom can be inserted and 
the top replaced exactly as it was If a 
more extensive model were employed, it would 
be seen that just twice as many atoms could be 
packed into any volume as are already there 
We must conclude that there are definite sub 
centres of force on the outskirts of the atom, 
and that in the carbon atoms of which die die- 
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mood U composed there are four such sub-centres 
arranged symmetrically—that is to say, in tetra¬ 
hedral fashion round the core. 

Must not these sub-centres be electrons? And 
if so, must we not take them to be circulating in 
small orbits about a local centre? Or, perhaps, 
<is Parson has suggested, the electron is ring- 
shaped, the electricity revolving round the axis 
of the ring In this way we should have electro¬ 
magnetic fortes to link the atoms together. 

It is very interesting to observe that, in any 
case, the carbon atoms in the diamond are not 
all oriented in exactly the same way. Taking a 
cleavage or tetrahedral plane as that of refer¬ 
ence, half the atoms will be pointing towards the 
plane and the other half pointing away 
This ought to make a difference to the X-ray 
spectra* and it has been looked for at various 
times, but without success. Lately, however, the 
improvement in the X-ray spectrometer has been 
considerable, and I now have no difficulty in find¬ 
ing the expected effect. 2 It is clear, I think, that 
the carbon atom in the diamond is to be repre¬ 
sented as to its properties by a tetrahedron, and 
that the atom has different properties in different 
directions, or, as the chemist would say, has 
directed valencies. There can be little doubt that 

* Tber* U, ib fact, a ms all wcond-order spet-irtim in th« rsfl* turn of X. ra> n 
br th« locrahtdral plan* 


this is so m all atoms. The suggestion is that 
some of the electrons in an atom forming part 
of a crystal are tied down to certain regions on 
| the surface, and that not all, if indeed any, of 
them are at all times resolving round the central 
core. 

When atom joins up to atom it is these sub- 
centres that are at work; and sin<« atom to atom 
and again atom to atom make in the end the 
crystal, and since the crystalline structure is the 
basis of all solid structure, and is fundamentally 
concerned with the strength of materials and their 
temper and all their physical properties, it is easy 
to see how great is this minute study of the 
electron. 

If this conception of fixed electrons seems to 
clash with the orbital motions of Bohr and Som- 
merfeld, we must remember that the clash is 
between two pictures both of which are, wo know, 
imperfect. YVc may expect that on the next occa¬ 
sion when a lecturer (Ties to tell you what advance 
has been made in the study of electrons some 
of these contradictions will have disappoaeed. 
Whether it will so turn out or not, I am stunt of 
I this, that in the attempt to realise the properties 
of Nature's unit, the electron, we are working in 
j the true direction towards an understanding of) the 
1 great problems of radiation and of material 

structure. 


Reformed Cannibal*. 1 


1 SJEW GUINEA, despite the considerable i 
^ amount of attention that has been paid to I 
it, has still large areas unexplored, and many 
peoples about whom nothing is known. Ex¬ 
tremely little, even in the “ Annual Reports of 
New Guinea," has been written about the natives 
of the D’Entrecasteaux group, the large moun¬ 
tainous islands which lie off the north coast of the 
south-eastern end of New Guinea, although a good 
deal of information has been collected about some 
of the peoples on the adjacent mainland and about 
the Trobriand Islanders farther east. An ideal 
opportunity was thus open to Mr Jcnncss, a dis- | 
tinguished classical student of Ballirtl, who was 
one of the first to obtain the Oxford diploma in 
anthropology. A further advantage he had was 
in the collaboration with his brother-in-law, the 
Rev. A. Ballantyne, who for nine years had been 
a missionary on Goodenough Island. 

The result of this partnership is a pleasantly 
written* sympathetic account of the Goodenough 
Islanders, which fills up one of the many gaps in 
our knowledge of the ethnology of New Guinea 
The authors have given a succinct account of native 
life from the economic, social, and psychical points 


should read the book through in order to get a 
complete view of the mode of life, actions, ideas, 
and ideals of the people; these are all interdepend¬ 
ent and cannot satisfactorily be studied apart. 

We may perhaps attribute the conciseness of 
the book to the present cost of book-production, 
but a little more detail in various sections would 
have added to its value. Wc are, however, given 
the hope that other matter may be published later; 
we trust that this will be the case, and that the 
material culture will receive fuller treatment, for 
we learn that the collections have now reached the 
Pitt-Rivers Museum. We should also like to hear 
more about the stone sitting-places and their 
connexion with cannibalism, and about the use of 
memorial- and grave-stones, as these arc doubtless 
connected with one of the great culture migrations 
into Ocennia Evidently it was not the intention 
of the authors to enter into the thorny paths of 
racial or cultural migrations, or even to give 
parallels among neighbouring people; so they 
have rigidly confined themselves to what they have 
themselves noted, and this is all that we can 
demand of them. A field-observer who is alive 
to the wider problems will usunllv be able to appre- 


of view, and it is a comfort to students at c iatc the value of small details which might 

home to feel that they have here something on otherwise be overlooked or considered as too 

which they can rely implicitly. Specialists will trivial to mention; but in any case generalisation 
naturally turn to particular chapters, but all should not be mixed up with description, and our 

“Th Northern D'Entrecoxoar. B*n. jumw fxi the tut Ktv authors have not fallen into this common practice. 

The curious custom of chopping off a finger- 


NO. 2682 , VOL. 107 ] 



112 


NATURE 


[March 24, 1921 


joint on the death of a relative seems to have 
been peculiar to Goodenough It was first noted 
by M H Morcton RM in his report Appen 
dix N to the Annual Report on British New 
Guinea 1897-98 He describes which joints are 
cut off for special relitius ind idds They do 
not is a rule disjoint the fingers of the right 
hand, but on the occasion of i man distinguishing 
himself in fighting the first joint of the third 
finger of the 
right hand is 
| lopped off 


adults shrank from the pam this mutilation 
I caused, so little children were made the vie 
| tuns Men seldom lose more than two or 

three finger joints [never of the thumb or of the 
right hand little finger], but it is not at all unusual 
for a woman to nave all the fingers (not the 
I thumbs) of one or even of both hauds maimed 
but only the terminal phalanges arc removed 
One lore learned native said that all the dead 
go to Wafolo [an uninhabited district on the north 
west side of Fergusson Island] except those with 
unrhopped fingers these ire killed and eaten by 
some dogs that bar their path 



falling into disuse 1 do not know 

that the custom of disjointing is practised in a 
single other district I have noticed many 

natives with mutilated left hands Our authors 
do not refer to Morcton s statement nor do they 
confirm or deny any asso< i ition between tht par 
ticular joint and i debnitc rcl ltionship 1 hey 
describe the method md sa> that in Mud Bay 


Mr Uallantyne s long and intimalc knowledge 
of the names gives especial authority to the esti 
mate of the psvchology of the natives and of their 
m igico religious beliefs and customs, and it is in 
this section that the partnership of a missionary 
and a trained ethnologist is particularly valuable 
Thirty seven excellent photographs idd to the 
interest ol this instructive book A C H 


Obituary 


I'koi \ (l N VIHOKSl 

A I l RID GABR11 I N\rHORSl who for 
the greater part of his life was Director 
of the I'akcobotanit d Museum of the Swedish 
Academy died at Stockholm on January 20 
at seventy years of age In many respects 
Nathorst was a remarkable man, precluded 
by deafness from the ordinary means of 
communicating with his fellows, he had an 
almost uncanny power of divining the point of a 
remark before it was fully expressed in writing 
Dn the tablet which hi alw tys earned with him 
a keen sense of humour a boyish love of the 
ridiculous, and a lovable ptrsonaliti made him a 
delightful compamdn Some chance word or in 
udent would lead him to quote v erbatim passages 
from Dickens, especially ' The Pickwick Papers,' 
Kipling, of other favourite author he wrote and 
spoke English and German with apparent ease, 
NO 2682 , VOL IO 1 *] 


and some of his papers are written in trench 
In him as in comparatively few men were com 
bined the naturalist s love of the open air and the 
lust of travel with the patience of the laboratory 
student 

Nathorst paid his first visit to England in 1872 
when he met Sir Charles Lyell, whose * Principles 
of Geology, as he stated in acknowledging the 
award of the Lyell medal from the Geological 
Society in 1904, first attracted him to the studv 
of geology In 1870 he went to Spitsbergen 
where he became familiar with recent Arctic 
plants, and on his return he investigated fresh 
water Pleistocene beds in Denmark, Germany, 
Switzerland, and England, utilising his knowledge 
of existing species in tracing the distribution of 
Arctic plants in Europe during the Glacial period 
A senes of travel notes published in 1880 contains 
many valuable opinions on fossil plants from Meso 
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401c and Tertiary localities in Lnglish collections 
In 1879 he collected specimens of the dwarf birch 
at Bridlington, and on later visits he always 
divided his time between conferences or excursions 
with Mr Clement Reid and collecting plants from 
the Jurassic rocks of Yorkshire A summary of 
his work on the distribution of Aretic plants 
during the Glacial epoch was contributed by him 
to Nature for January 21 1892 

In 1907 Nathorst attended the centenary of the 
Geological Society as a delegate of the Swedish 
Academy, and received the Sc D degree from the 
University of Cambridge In 1909 he returned to 
Cambridge as a delegate to the Dir win celebra 
tions In 1917 at the age of sixty seven in 
accordance with Swedish custom he ret red from 
the museum directorship After his retirement his 
researches were frequently interrupted by hurt 
trouble, but he had the satisfaction of completing 
an important memoir published list year in con 
tmuation of his well known investigations of the 
Lower Carboniferous flor 1 of Spitsbergen 
Nathorst’s contributions to knowledge cover i 
very wide field—Arctic exploration stratigraphical 
and tectonic geology palaeontology in the broadest 
sense and recent botany In 1882 he again visited 
Spitsbergen and in 1898 he was the scientific 
leader of an expedition primarily in search of 
Andrfe to Bear Island King Charles I and and 
other regions, it was in the course of this expedi 
tion that he circumnavigated Spitsbergen He 
described his experiences of two summers in polai 
seas in an attractive two volume book written in 
Swedish and published in 1900 and the scientific 
results of the voyage both geological and pal-eo 
botanical have appeared in i succession of valu 
able papers 

Nathorst’s first paper in 1869 was on Cambrian 
rocks of Scania and this was followed by a scries 
of botanical and geological papers In 1875 he 
published the first of a long senes of contributions 
to our knowledge of the rich Rhsetn floras of 
Scania which have throw i a flood of light upon 
many extinct types and incidentally have illus 
trated in a most stnking manner the possibilities 
of the intensive study of the fossil plants of a 
single region Though he became more and more 
absorbed in palseobotamcal researches he always 
retamed an active interest in both geology and 
botany, the range of his work was exceptionally 
wide He had few equals in the extent of his 
knowledge and in breadth of view 

It is to Nathorst more than to anv other man 
that we owe our knowledge of An. tic floras extend 
ing from the Devonian to the I ate Tertiary period 
His work is characterised by meticulous accuracy 
lucidity of presentation originality and philo 
sophtcal treatment In 1904 he contributed to the 
French Academy a preliminary account of 1 re 
markable collection of Jurassic plants from 
Graham Land, on the borders of Antarctica which 
demonstrated the almost world wide distribution 
of certain ferns and cycadean plants His palceo 
botanical papers deal with floras from Japan, the 
New Siberian Islands, the Arctic regions gener 
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ally Scandinavia and other parts of the world 
By his researches into the Jurassic plants of York 
shire Nathorst not only added greatly to know 
ledge, but ilso stimulated other workers in the 
same held and his friendly invasion of the Fast 
Coast increased the activity of some English 
palseo botanists His discovery of male flowers of 
Williamsoma and ot several mw types of the 
genus is of special interest to Lngl xh students 
An improved method, which he invented, of treat 
mg the carbonised or mumm hed impressions of 
plants led to fruitful results both from his own 
researches and from those of others His 
demonstration of the true nature of many sup 
posed I’abeozoic Alg e marked in import mt 
advance in accurate knowledge and in expert 
ment il methods of research 

Ol special interest from the point of view of 
evolution arc Nathorst s discoveries of many new 
none types such as Pseudoborma a primitive 
Devonian plant combining characters of the 
rquisctales and the extinct group Sphenophyllales 
I ycostrobus a Rha.tic lvtopodiaceous cone com 
parable to the large Palaeozoic Lepidostrobi 
Cephalotheca a new Devonian fern with peculi ir 
fertile pinnaa several new seeds from I ower Car 
boniferous rocks of Spitsbergen Wtelandiella a 
remarkable cycadean genus bearing bi sporangiate 
flowers and in habit entirely different from that 
of recent cycads Cyi adocephalus a Rhaetic 
cycadean micro strobilus and Camptopteris one of 
several Rhaetic ferns which he described in detail 
He also made numerous important additions to our 
more iccurate knowledge of cycadean fronds in 
eluded in the group Gycadophyta (a name insti 
luted bv Nathorst) and investigated the past his 
torv of the Gmkgoales a group with one existing 
representative the ma den hair tret 
The Paloeobotamcal Museum of Stockholm 
which was worthily housed in 1 new building 
erected bv the Government at a cost of 140000/ 
a few \< irs before his death is an epitome of his 
achievements and a monument of which his native 
country may be justly proud In no other country 
has pala.obotanical research received 1 more gener 
ous recognition it is usually reltg ited to a posi 
tion of secondary importance 

It would be difficult to exaggerate the value of 
Nathorst s contributions to natural knowledge he 
devoted his life to research and it was always a 
joy to him to give all the assistance he could to 
other workers who appealed to him for guidance 
As a critic he would take infinite pains and it w as 
never a trouble to him promptly to answer in a 
letter of almost perfect English the most trivi »1 
questions Those who were among his regular 
correspondents have lost a true friend the value 
and stimulating effect of whose wise counsel and 
frank but kindly criticism cannot at once b< 
thoroughly appreciated 

Nathorst was fortunately able to retire with the 
knowledge that his successor and pupil Dr Halle 
would fully maintain the high standard of palseo 
botanical work which has long been associated 
with the Stockholm Museum A C Sfward 
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Adolf ApfellOf, who died at Upsala on 
January 5, was born on the island of Gottland 
on November a, 1857 In 1889 he became a con 
servator of the zoological collections in Bergens 
Museum and succeeded to the keepership of the 
whole department in 1907, being at the same time 
made professor at the newly established unnersity 
there In 1910 he was appointed professor of 
comparative anatomy at Upsala which post he 
held until the end In his early writings on 
Cephalopoda Appellof showed that similarly 
hectocotylised arms arose in diverst groups he 
threw light on the homologies of the shell in 
Sepia, Spirula and Nautilus and prosed the 
occurrence of a shell in the octopods Among 
many works on actimans that on their develop 
ment 11900) won for him the Nansen prize I iter 
he studied the Crustacea wrote an important 
work on the decapods of Norway ind won the 
Joachim Fnele gold medal with a memoir on the 
lobster Two papers on Pycnogonids of the Arctic 
should not be forgotten Such were Appellof s 
chief publications but he did a large amount of 
investigation into fishery ind other zoological 
problems in expeditions along the Norwegian 
coast and on the Michael Sars to the North Sea 
and North Atlantic His chief work, however, was 
the inspiring instruction of youth in the laboratory 
at Bergen and later at l psala and in the bio 
logical station of Ihc Club which he founded 
five years ago on Gullmar Fjord There among 
the living sea creatures and the merry students 
Appelldf s cheerful enthusiasm found its untram 
melled exercise TAB 

The death of Mr Herbert Bykom Ransom is 
announced in Engineering for March tt Mr 
Ransom was horn in 1867 and was educated at 
Cheltenham College and passed through the 


engineering course at University College, London. 
He received his practical training with Messrs 
Manlove, Alliott and Co Ltd Nottingham, and 
became a director of the company in 190a In 
1908 he retired to take up private practice He 
was a member of the Institutions of Civil and 
Mechanical*Engineers and his papers to the 
former institution were awarded a Miller ptize and 
scholarship 1 Watt medal and a Telford 
premium 

The death is reported in his eighty third year, 
of Dr Charles H 1 ernai o professor of natural 
history at the Maine State College (now the Uni 
versity of M unc) from 1871 to 1886 and of zoo 
logy and entomology at the Massachusetts Agri 
cultural College from 1886 to 1910 When the 
Hatch experiment station was established at the 
latter institution Dr Fernald became the entomo 
logist of the station He had contnbuted largely 
to scientific journals and in collaboration with 
Mr E H 1 orbush prepared a large work on 

The Gypsy Moth which was published by the 
State He was the father of Dr H T hcmald, 
the present head of the entomological department 
at the Massachusetts \grirultur il College 


1 hl death of Sir Artih r Lewis Webb on 
March 15 is announced in the Engineer for 
March 18 Sir Arthur was born in i860 and 
entered the irrigation branch of the Public Works 
Department of India in 1881 after having passed 
through the Royal Tngineenng Collegt at Coopers 
Hill He was transferred to the Egyptian Irriga 
tion Department in 1894 ind rose to be Under 
Secretary for Irrigation and Adviser to the Public 
Works Ministry He was reated K C M G in 
191a 


Notes. 


For the meeting f the British Association which 
will be held it Fdinburgh on September 7-14 next 
ihe following presidents of Sections have been ap 
pointed Section \ (M ilhematirs and Physics) Prof 
O W Richardson B (Chemistry) Dr M O 

Forstr r C (Ge logv) Dr J S Fktt D ( 7 oologv) 

Mr E S Goo Inch F (Geography) Dr D G 

Hogarth T (Fronomics) Mr W I Ihihcns 
G (Engineering) Prof A H Gibson H (\nthropo- 
logy) Sir J Frazer I (Physiology) Sr W Morley 
Fletcher J (Ps\ hologv) Prof C I loyd Morgan 
K (Botany) Dr D II Scott L (Lducation) Sir 
W H Hadcw and M (Agriculture) Mr C S 

Orwin Sir Richard Gregory his been appointed 
president of the Conference of Delegates of Corre¬ 
sponding Societies Among the subjects of general 
interest which aro being arranged for discussion at 
joint sectional meetings ire The Age of the Earth 
Biochemistry Vocational 1 raining ind fists The 
Relation of Genetics, to Agriculture lhe Proposed 
Mid Scotland Canal ind The Origin of the Scottish 
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People The president f the association Sir Edward 
Thorpe will di 1 ver his address at the inaugural 
meeting in Wednesday evening September 7 and 
discourses will be giy n at general evening meetings 
by Prof C F Inghs on lhe I volution of Cantilever 
Bridge Construction insolving 1 comparison between 
the Forth and Quebec bridges ind by Prof W A 
Hcrdman the present president on Edinburgh and 
Oceanography Measures are beinp taken towards a 
more effective co ordination of the daily programmes 
in order to a\cid the clashing of subjects of kindred 
interest 

The Seckfi \rs i or Minfs has appointed Dr 1 H 
Hatch to be Technical Adviser to the Mines Depart¬ 
ment on questions relating to the metalliferous mining 
industry 

Sir Toward Ihokpf (Great Britain) Prof Le 
Chatelier (France) Prof Ciaminan (Italy) and Dr 
Ernest Solvay (Belgium) have been elected honorary 
foreign members of the Chemists Club New York 
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Thb annual Wilbur Wright lecture of the Royal 
Aeronautical Society foi this year is to bt delivered 
by Major G I Taylor -it the Rovil Soiutv of Arts 
on Tuesday, April is, it 8 o’clock 

It is announced in Science for Mirch 4 ihit the 
Bruce gold medal foi the yeir 19a 1 of the \stro 
nomiral Society of the Pacitu has been iwnded to 
Dr II A Deslandres, diiector of the Xstiophyxu il 
Observatory of Meudon near Phis for his distin 
guishtd cervices to istronomy 

Tire Intermtioml Institute of Vnlhropologv whieh 
his been founded it Paris, will hold 1 congress it 
Liige on July \ugust 1 The piovisioml pn 
gnmmo appears in thi curie lit issue of the Revitt 
inthropologiquc which has bicn adopted is the oi^ n 
of the institute ind of the Schools of Anthup logs f 
Paris and of I lige The central office of th institute 
is at 15 rui de 1 Hole de M^decinc Puis \ I 

At the anniversary meeting of the Rov il Irish 
\cademy on Much 16 Prof Sidney \oung w is 
elected president in succession to the Most Rev Dr 
Bernard, Provost of Trinity Colli ge Dublin whose 
period of office his just cxpittd Prof C S Shei 
rington president of the Roy il Such tv was declared 
in honorirv member in the section of science under 
the statute by which presidents of the Roval Societv 
are honorary mcmbeis of the u idemy 

The summei m ettng of the Institution ot Eke 
tncal Engineers is to be held in Scotland on June 7 10, 
and a provisional progmnmc foi it has just been 
issued Besides a number of visits to places of 
interest, the reading of the two following papers his 
been arranged for The Dilmarnock Generating 
Station,” R B Mite he 11 (it the Ravil lechnieil Col¬ 
lege, Glasgow on June 7) ind Ihe Hydro clecltu 
Resources of the Scottish Highlands Prof Magnus 
Mielcin (in Glasgow l mwrsitv on June 8) 

\t the meeting if the Rot il Gtogriphml Se title 
on Monday, Mneh 1 the ptesident innounced that 
the King has sent 1 donation of tool towards the 
funds of the Mount Fverest Fxpedition I he presi 
dent added —‘‘Both his Majesty and her Majesty 
the Queen take the greatest interest in the expedi 
tion, and hive questioned me closely as to our pirns 
the prospects of success, and the composition of the 
party, and they have issured me of the keen inteiest 
with which they will follow (he progress of the 
expedition ” 

The election to a Sorb\ reseatch fellowship it the 
University of Sheffield will take place in June next 
The appointment subject to regulations will be 
for five years, and the emoluments approximately 
500I per annum The object of the fellowship is not 
the training of men for origin il research, but to 
obtain advances in natural knowledge by enabling 
men of proved ability to devote themselves to rt search 
Applications for the fellowship should be made to tho 
Secretaries of tho Royal Society Burlington House 
W 1, by May 31, and such applications should give 
particulars of the candidate’s scientific career and state 
the nature of the work he proposes to follow if 
elected 
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4 t the annuil general meeting of the Ray Society 
dn Mirch 10 the following officers were re-elected — 
President Prof W C McIntosh Treasurer Sir 
Sidney T Harmer Secretary Di \\ l Caiman The 
Right Hon lord Rolhsrhild w is elected 1 vice 
president in I Mr T 1 Gum Mi Chas Oldham 
ind Sir David Prim wuc electee! new members of 
council 1 he iiport >f th ecuncil duectcd attention 
to the uigenl need foi a 1 ugc mere isc in the number 
o f stihsirib rs if the soiutv is to avoid the alternatives 
of t usiiii, tic utc ef subs nption ci restricting the 
annu il output of public ations It w is announced that 
the first part of the fouith volume of Ttof McIntosh s 

British Mann \i n luls w is m the ptess md 
v 1 ulel form the issu to subsetibers foi 1320 Sub 
stanti il gi ints tow irds th 1 ist of publication of this 
well hu been rn de In the ( entitle lrust for th 
l im01 sums of SutlanU and by th Royal Society 

\ sicosn Intel nation tl C ongicss of I ugenics is to 
I held in N vv \ork l tv in September 22 28, undu 
th h notary piesMlencv of Di \lr\mdir Graham 
B 11 Ih president of the e nguss is Prof Hcnrv 
1 ttrfuld Osborn its tuasurct Mr M ldison Grant 
bon see re tat v Mrs C Neville Rilft (if I ondon) and 
gcncril secretuy I)r C C 1 it 1 Ih papers t> 
be lead bcfoi the 1 n^tess fill int> fe ur see lions 
(1) Studies n hum in hticdilv in lulling Ihe tcsulis 
of res arch in pun genetics which mi\ be ippliiabi 
to nun (.) The hum in f unily including the factois 
that influence the fee unditv of different strains and 
the differential niort ilitv of the eugenicdlv superior 
ind infiiior stocks mete s lection to be considered 
in this section (i) Human recial differences, in this 
section will Ik eemsidered th facts of migrations anef 
the influences cf racul charuteiisties on human his 
toiv and misccgcnatie n (4) \pphcd eugenics, here 
wilt lie discussed eugenics in nlition to the State, to- 
sea 1 tv end to education It is desired that ill pipers 
from b uropc should be in the hin Is of the general 
sceittery, Dr C C little \mtne in Museum of 
Natur il Histoiy by Mai 1 mel those from t mad t 
and the l. nited St itts not 1 itu 1I1 in June 15 Persons 
having miterial for exhibition ire requested to write 
it once to Dr I title st iting its n iture and size 

Iiif mnuil 4,cntril me ting of the Chemical Society 
w is held at Burlin„t< n House on March 17, when 
Sir J linesj Dohbic the rctmng piesiclent delivered his 
iddrcss I h follow mg new officers and mt mbers of 
council were declared elected President Sir James 
\\ ilker lue Presuitnl vho have filled the office 
of Preudint Prof H T Armstrong, Sir James J 
Dobhie, Prof \\ II Perkin Sir William J Pope, Dr 
VUsinder Scott ind S11 William \ Tildcn Ollur 
I it e-Prestduits Prof h G Hopkins, Prof h S 
Kipping, and Prof J 1 1 hot pc Ordinary Members 

of (pun il Prof | S S Br uni Dr C H Desch 
Mi I V Pv ins Mr H B Hartley, Dr T S 
Patterson Dr 1 Si iter Price Mi W Rintoul, Dr 
R Robinson, ind Dr N \ Sidgwick In present¬ 

ing the Longstaff me eld to Prof J b Ihorpe the 
president referred to the importance of the researches 
on orgintc chemistry on which Prof lhorpc and his 
colic igues had been engage 1 for many years The 
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anniversary dinner wai held at the Hotel Cecil the 
-same evening and was attended by more than twd 
hundred fellows ind guests Sir James J Dobbie was 
in the chair Of tht five jubilee past-presidents whom 
the council desired to entertain as guests of honour 
•only Sir James Dewar and Sir William Tilden were 
-able to be present \fter the loval toasts hid been 
honoured Sir Alfred Mond gavt the toist of The 
Chemical Society to which the president replied 
The toast of ‘ The P ist Presidents ” w is proposed 
by Prof Harold B Dixon and response made by Su 
James Dewar and Sir Willnni \ lilden whilst Prof 
■C Moureu (vice president of the trench Chemical 
Society) the Hon Mr Justice Sirgnnt and Prof 
C S Sherrington (president of the Royal Societs) 
replied to the toast if The Guests ’ proposed bv 
Prof F G Donnan 

An Appointments Committee foi Russian Sen ntific 
■and Literary Men his been formed under the chair 
manshipof Sir Arthur Schuster tmong other members 
being Lord Brice Sir Tree! nc Kenun and Prof 
Sherrington, president of the Roial Socn.li Numbers 
•of distinguished Russian scholirs many of whom are 
•destitute, while othi rs ire eng lged in work, for which 
they arc unfitted art si ittired over Furopean coun 
tries It is the object of the committee to bring the 
names and qualihi itn ns of these men to the notice 
■of universities and other institutions which may be 
■able to offer them suitible employment V list of 
n 1 ties of those at present known to the committee has 
been received, and in it wc notuc the following — 
Assistant-Prof Vladimir lssaieff technical chtmistrv 
{sugar and fermentation industries). Prof Anatolc 
Poppen, ophthalmology (specialist in trachoma) Prof 
Lazar Rosenthal bacteriology Prof Vadim Yurevich 
bacteriology and infectious diseases Assistant-Prof 
Jacob Khlitchieff, naval engineering and shipbuild 
ing, Assistant Prof Nicholas Znamensky applied 
mechanics, Dr I eontd Dubitzkv, hygiene Dr 
Nicholas Hans, philosophy and psychology, Dr Bonn 
Perrot hygiem and tuberculosis Dr Serge Cha 
khotin, zoology ind physiology, Dr Lrnest Forman 
hygiene, and Dr Boris Sokoloff protozoology lhe 
hon secretary to the committee is Dr C J Martin 
Director, Lister Institute, London, SWi, ind he 
will be glad to forward particulars of the careers of 
the men whose names arc given above, or copies of 
the circular letter irviting anyone who knows of 
spheres of work in which they could be engaged to 
■communicate with him Opportunities for providing 
these stranded scientific workers with positions where 
their knowledge and experience could be usefully cm 
ployed must arise from time to time in university and 
•other institutions and anv issistance in bringing 
information of such possible openings to the notice of 
the committee would br gratefully welcomed 

Amono many savag or barbaric races the belief m 
the dangers which ociur in the course of house 
building is widely felt A good account of this is 
given in a paper by Dr G Landtman in Acta Aca 
4cm»at Abonms part 1, in relation to the Papuan 
Xiwai tnbe, Inhabiting the district at the mouth of 
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the Tly River m British New Guinea At pretent 
the people can give no exact explanation of the 
Darimo or protective figures of the house They do 
not seem to represent any definite being or beings 
lhe gloomy aspect of the figures and the uncanny, 
if indistinct ideas issociated with them exercise in 
themselves a powerful effect upon the native mind 
without any exact interpretation being required It 
is enough for the people that the weird forms are 
possessed of mysterious properties, partly their own 
and pirtly those of tin medicines ipplicd to them 
The study of the aborigines of Tasmania will be 
much advanced by the publication of a descriptive 
catalogue prepared bj Messrs W I Crowthcr and 
C E Lord of the osteological specimens contained 
in the Tasmanian Museum The list forms a record 
of the largest single collection extant of osteological 
1 m tins of the extinct Tasmanian aboriginal race It 
inbriecs also specimens conn ruing which data are 
being gathertd for publication while additional par- 
ticul irs have been added to specimens already in part 
described With the exception of the researches of 
Harper and Clarke and later of Berry ind Robert 
son on certain of the cram i t ontained in this list, 
none of the specimens have bet n described Even 
thi lompletc skeleton of Trucamni the last of his 
i ui r 1 mains to be miasured ind the indices to be 
tibulited Some further specimens in private hands 
have been traced and mthropologists will await with 
interest the complcti 1 r suits of the investigation 
In an interesting review (Journal of Genetics, 
\ol x , No 4) of the sex ratios and the various ways 
in which they have been modified in animals and 
plants Mr Julian S Huxlev discusses the relations 
if modified scxritios to th sex chromosomes and 
idopts the probiblc hypothesis that in many such 
nses the normal effirt of thi presence of one or two 
X chromosomes has been overridden by a metabolic 
(Tect of some environmental factor This fictor may 
be delayed fertilisation (producing in frogs chieflv 
males and also altering the sex ratio in cattle) attack 
of the anthers by a smut in the plant lychnis dtoua 
causing the pirtial tr msforniation of male plants into 
hermaphrodites development of females from male 
1 r ibs bv p irnsitic 1 istr ition ind in cattle the partial 
alteration of 1 female into 1 male when twinned with 
a male owing to the ciriulation 111 the blood of sub¬ 
stances derived from the mile embryo (Lillie) In all 
such cases the normal effect of the chromosome com¬ 
plex in development h is been modified probably by the 
metabolic influence of substances not present in 
normal conditions A similar interpretation is applied 
to the experiments of Goldschmidt and of Harrison 
with moths and of Riddl with pigeons It is pointed 
out that aberrant sex rilios nuv result from differen 
tial fertilisation, differential mortality of gametes or 
zygotes or the overriding of the hromosome constitu 
tion bv such external f ictors as those mentioned This 
view is applied to an cxplination of a case in the 
millions fish ” (Cvardmus poectlotdcs), where there 
was first a great preponderance, of males, then a lesser 
preponderance of females and finally equality in the 
numbers of the sexes 
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The Scaphopoda (tusk shells) of the eastern coast 
of America have received careful systematic treatment 
by Mr J B Henderson, whose account (l S Nat 
Mus , Bull in, 1920) is based on the extensive col¬ 
lection in the United States National Museum and in 
other museums ind on several hundred lots from 
his own dredgings in the Honda Ke\s The species 
appear to fall into two well-marked gioupx—a 
northern cold-w ittr group extending from New Fng- 
land to Cape Hattirax and having affinities with thi 
species of northern Europe, and in Vntiile m axxan 

blage 

Major W b Patton contributes to th Indian 
Journal of Medical Rescan h (vnl vii, No 4 1921) 
an account of the Mesopotamian house flics and their 
allies, and describes the measures igunst them which 
he adopted in the camp at Nasiriveh on the 
Euphrates The principal means were (1) Incinera 
tion of manure and excrement to destrov the eggs 
and larvae of flies (2) the burying of fresh manure 
in the centre of a mound of manure previously 
accumulated and in which the lempetature, owing 
to fermentation was already high enough to kill 
eggs and 1 irva:—a method onginallv employed in 
France bv Roubaud ind now thoroughly recom¬ 
mended ” for a tropical climate by Major Patton 
after his experience of its usefulness in Mesopotamia 
(3) the drowning of hrye and pupa:, (4) the use of 
baited traps to catch idult flies and (5) the burning 
at dusk of large numbers of flies which had congre 
gated in the interior of huts <1 cited at suitable points 
to serve as resting-places for the flies Kerosene 
torches were pissed r ipidlv over the walls and roofs 
of these huts for this purpost 

A 1 slurp bv Mr \\ B Bricrlev on Personal 
Impressions of Ami riean Biological Rest arch " vv is 
given on Tuesday March i, at 1 meeting held it 
the Imperial College South K nsmgton b\ the 
National Union of Scientific Workers Sir Daniel 
Hall occupied the chair Mr Brurley said that the 
most striking feature of American agriculture wis 
the ilmost complete conce ntntion in vv ide arc is of t 
single crop, so that there were 5130 miles together 
of maize cotton, or rice, and not much smaller art as 
of fruit or vegetibles for preserving One conse¬ 
quence of this vv is th it a pi int disease 1 in riot 
through a whole trea and the fit Id problems con 
fronting the American agricultural biologist were so 
vast and menacing as almost to destroy the possibility 
of academic research except in the « istern industrial 
region* In the industrial area containing the older 
universities, the biological work approximated closely 
to that done in this country in subject and mode of 
attack, but in the State universities m the newer 
agricultural regions—each with its own single crop 
presenting urgent problems for solution—certain 
features were noticeable —<i) An early and extreme 
specialisation, subjects which were here studied after 
a degree course in botany (such as plant pathology) 
being themselves degree courses, and the graduates 
immediately devoting themselves exclusively to the 
study of a single type of disease (a) There was 
almoat no gradation between the academic biologist 
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of ted eminence and the ordin irv worker dealing with 
1 limited field of applied scienie 

THh United States Geological Survey has just 

issued a monograph (Profi ssional P iper gb) on The 
<ecology and Ore Deposits of Ely Nevada bv Mr 
\ithur C Spencer lilts work is notable is giving 
a very complete account cf tin o cunences of di - 
semm*tcd copper ore usuallv spek n of as the 

porphyry coppet deposits Jh ir impoii ince miy he 
gauged fiom the fact that although work upon thun 
only commenced in 1908 in the period between 
then ind 191* nc irlv 20 000 000 toils of this ore 

had been tieited, producing neuls ->00000 tons 
of copptr whilst some c) 3 000 000 tons of ere 
hive bun developed lhe ci c insists foi the m< st 
put of inonzontlt potphvrv cf vinous tv pcs tiue 
iiion/omte is 1 plutomc 1 ><k containing about equd 
unounls of orthoclasc ind pli^ioclist together with 
h >1 nhlendc augilt or 11m a Tli greater part >f 

th nionzonitc in the Hv d strict is of the van t\ 
known as quartz moniomlt int 1 mediate between 
grinitc ind granodioritL I his lock appears to carrv 
» certain qu mtitv of prnnarv eepper mincials chiefly 
cliilopvntc in quantities suflicicnt to give lbout 
05 per cent of ropjir m the undated rock The 
portions worl ed as ote have liter undergone sccon 
diiv enrichment th lopper his be n le iched out 
from the ovi riving parts until th st ont un only abiut 
«•» per cent of copper the Uached zone extending to 
a depth varying bctivcen ">o ft ind 200 ft lln 
cupriferous solutions desunlmg from thtse upper 
portions were d<tcmposttl lower down depositing 
(hikocitc and some addition d chalcopyrite thus 
bringing the copper contints cf the yvorknble portion 
up to 1 ^ or 2 per cent the thickness of the zone 
thus enriched appcits to be about 300 ft in most 
parts The mode in which these changes have 
probably been brought lbout has been carefully studied, 
ind is described in full ditul and the work forms a 
valuable contribution to our knowledge of ore 
deposition 

^Messrs Nhgretti and /amkkv have designed and 
produced an instrument called a rainfall rate recorder 
which registers on a revolving dium a graph of the 
actual rate of rainfill at any moment in inches per 
hour The principle involves weighing the water as 
it passes down an inclined surface The inclined sur¬ 
face is a tube in the shape of a spiral and is sus¬ 
pended at one end of a balanced lever, the other end 
of which carries the pen lhe spacing of the 
recording scale is more open for the lower than 
for the higher intensities rhe instrument is capable 
of being made of great use, especially for engineers 
concerned with mam drainage and similar works An 
examination of the records obtained suggests that 
the initial record of a ramfall is fallacious, drops 
accumulating in the tube and starting with a record 
much higher than is true, whilst the curve at the end 
of a rainfall Is similarly fallacious owing to drops 
remaining in the tube These objections are far from 
trifling, and require to be got rid of before the instru¬ 
ment is really trustworthy, though when ram » 
falling heavily the changes in the rate of fall are 
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verj clearly shown The price of the instrument, 
with the necessary charts and plant is 55J 
Tub Meteorological Magazine for January contains, 
a communication from Sir Napier Shaw concerning 
the possibility of dissipating fog bv artificial heating 
the subject having been suggested to him by an 
inquirer who alleged that he ‘ had seen fog disperse 
over a football ground as the game proceeded Sir 
Napier Shaw is clearlv very dubious of the possibility 
of dissipating fog artificially especially as in a fog the 
air is in motion and not absolutely still, as is generally 
supposed A preliminary survev of the rainfall of 
1930 is given it is said to be divided into two well 
marked periods the first seven months being generally 
wet and the fi\e liter months generallj drv The total 
for the year was above the average in the west but 
there was a deficiency along the east coast of Great 
Britain The greatest excess was in Wales where 
m places the total was 30 per cent above the iverage 
For the British Isles as a whole the rainfall in iq^o 
is estimated as 109 pei unt of the average The 
Thames Valley rnnfall map for December shows the 1 
greatest rainfill during that month to have occurred 
in the southern areas in parts of H impshire and 
Sussex whpre it exceeded 4 in wh 1 st in the north 
around Cambridge the rainfall wa 15m or less 
A paper bv Prof Gabriel Petit published in La 
Nature of October if 1920 gives an interesting 
account of thi effect of radio activity on the fertility 
of the soil hrom the results of experiments on 
geraniums chrysanthemums etc the author con 
eludes that there is no doubt that radio active sub 
stances exert a very favourable influence on the 
growth of plants The experiments show that the 
treatment is harmful if the radio-active substance is 
present in too great quantity Researches are there¬ 
fore being continued in different parts of the country 
to decide on the optimum dose and on the best method 
of application to discover which of the thru kinds 
of rays—the a P, or y —are the most valuable and 
whether the rays act on the plant directlv or in 
directlv vta the soil or via the micro organisms in the 
soil, and finally, to decide whether radio activity has 
any influence on nitrogen fixation It is clear that 
there is an almost unlimited field for experiments, 
and in the author s opinion ther* will undoubtedly be 
a great gam for agriculture from the scientific applies 
bon of radio-acbve substances 
At the meeting of the Illuminating Engineering 
Society on March 17 Majof A Garrard read a paper 
entitled Motor-car Headlights Ideal Requirements 
and Practical Solutions ’ It was pointed out that 
the problem involves a compromise between two 
almost irreconcilable points of view, that of the driver 
of a car who requires a powerful beam impinging on 
distant persons and vehicles and that of approaching 
persons or drivers of other vehicles who are apt to 
be dazzled by the intense light of such a beam On 
the whole, the best practical solution appears to he 
in keeping all light below the eye level, at the same 
time giving maximum intensity just below the boun¬ 
dary Several headlights in which an attempt was 
made to realise this condition were shown at the 
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meeting The lecturer suggested that the ideal beam 
I should consist of (1) a bright penetrating part, very 
shallow and relatively wide projected along the road 
surface below eye level, (a) a much wider beam, not 
so bright illuminating hedges, etc , also all below 
eve level and (3) a generally diffused beam of very 
low intensity close to the car He contended that 
these requirements cannot be met by any simple 
device,or attachment to the ordinary parabolic head¬ 
lamp but only bv some form of optical projecting 
apparatus employing at least one lens which should 
not be materially more complex or expensive than the 
headlight of the present dav 
1 he Bulletin de la SociStt! d encouragement pour 
l Industrie nationale for Januarv contains the complete 
text of the public lciture given by 1 1 Col Renard in 
February ig^o on The Fvolution of Aeronautics 
during the War Col Rtnard point-, out that while 
in the wai of 1870-71 thi ordinary billoon played an 
important pait in thi recent war its utility was in¬ 
significant On the oth< 1 hand thi r iptive balloon 
which hid bttn stripped as out rf dite bv thi French 
imlitarv luthoritics in 1911 was used by the Germans 
from the verv beginning of the war as a means of 
observation Before the end of the war captive bil 
loons of 800 to 1000 cubic metres capicity were in 
constant use In the same way the development of 
the dirigible h id only reached the stage represented 
by a volume of 8000 cubic metres in France in 1914 
while in Germany Zeppelins of three times that volume 
had been constructed I he aeroplane had on the 
rontnrv been d«v eloped in Trance with enthusiasm 
and speeds of 120 km per hour attained During the 
war this speed vv is doubled Col Renard urges on 
his country the importance of developing civil aviation 
as the best preparation for the next war, which he 
believes will open bv the aerial bombardment of all 
the principal cities of one of the belligerents 
Thf March issue of the Philosophical Magazine 
contains an article bv Sir J J Thomson on the struc¬ 
ture of the molecule and chemical combination which 
collects together and amplifies the statements the 
author has made in his Roval Institution lectures 
during the past few years He points out that the 
nuclear atom with revolving electrons is unstable, and 
replaces it bv a positive nucleus with electrons in 
equilibrium around it the equilibrium being secured 
bv the law of action of nucleus and electron being 
taken as an attraction according to the inverse square 
of the distance at considerable distances, but as a repul¬ 
sion at sm ill distances In these circumstances it is 
shown that one electron arranges itself at the distance 
from the nucleus at which attraction changes to repul. 
sion, two arrange themselves on opposite sides of the 
nucleus three at the corners of an equilateral triangle, 
four at the corners of a tetrahedron, and so on up to 
eight electrons, which arrange themselves in regular 
order on the surface of a sphere with the nucleus at 
the centre When there are more than eight electrons, 
the first eight form an inner, and the rest an outer, 
layer, the number of the latter determining the 
valency of the atom The properties of the atoms 
and molecules which are accounted for on this theory 
are numerous, and the theory seems most fertile. 
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An important paper on the coron 1 voltmeter was 
read to the American Institute of Electrical Engineers 
last July by Prof J B Whitehead, of Johns Hopkins 
University The principle on which the voltmeter is 
founded is that a corona forms on a clean, round 
wire in air at a sharply marked definite value of the 
voltage dependent only on the pressure and tem¬ 
perature of the air The voltage at which the corona 
forms can be observed directly by the eye or by the 
deflection of a galvanometer in the high tension cir 
cult or best by the sound made in a telephone The 
wire on which tho corona forms is in a chamber the 
pressure of the air in which can be varied This instru¬ 
ment gives a higher accuracy than that obtainable 
by a sphere gap voltmeter and the presence of neigh 
bounng cinductors does not affect its rt dings An 
instrument on th s principle to read 100 oo i \olts an 
easily be c< nstructed in any electricil 1 iboratory 
The author is mal ing one to read 400 000 volts In 
experimenting with these voltmeters on ilteinatmg 
pressures a curious physical law was discovered If 
R denotes the 111 iximum potential gradient in 
kilovolts per cm , and r the tadius of the wire in 
cm then at a^° C and 76 cm pressure the \alu of 
R at which the corona appears is given by 
R = 29 84+9938/^7 provided thit i/v'r is ltss 
than 2’0 but if the value of i//r is greater 
thin if R 3’96+8 4.,9/s^r The reason gnen is 


an explanation of this sudden change in the law is 
that the laws governing the formation of the positive 
and negative coronas found with direct voltages are 
slightly different 

Iv addition to a 1 irge iniount c f useful statistical 
information in a paper on fuel oil read by Mr W A 
White before the North Last Co 1st Institution of Fn 
ginccrs and Shipbuilders on Januiry 28, there is a 
section in which the advantages of fuel oil over coal 
are enumerated for power purposes at sea Fuel oil 
lends itself more easily to complete combustion than 
any solid fuel owing to the higher heating value 
there is a saving in dead weight and increased space 
may be devoted to cargo the conditions governing 
the speed of the ship are better and there is economy 
regard ng the necessary crew I11 relation to the last 
mentioned point the Aquitama while burning coal had 
1 staff of 350 men in connection with the stokeholds 
ind now on fuel oil this vessel requires some 84 men 
only hor bunl cring the Aquitama has four fuel 
r ving lines and 480 tons j er hour have been pumped 
into h r bunkers ftom one baigc. through one pipe 
line the total quantity of fuel required fo her round 
trip could easily be delivered into the bunkers in six 
heurs Befoie convers on to oil bu n ng the Aquitama 
ind the Olympic each took ab< ut 1 S hours it each 
| end for coat bunktring an 1 mplovt 1 50 to 60 men 
nlbunlering employs , men cnl 


Our Astronomical Column 


Nrw Comlt i )2\a \ om t of the qih ntigni 

tude was discovered by Mr R id it the Cap Ol s rvi 
torv on March 13 lhe fi Hi wing ils 11 t ns li vc 
been received 

C M T R A S Dtcl 1 a <• 

<1 b m h 

March 14 14 $1 O 20 14 15 0 18 28 48 J 1 an esl r k 

18 16 49 7 20 16 46 7 16 20 40 Vipers 

Deduced daily motion +35S N ,13 Predicted 
place March 25d lbh R A ^oh aim S declination 
ia° 41 I he comet will rise on th at day about 2^h 
before sunrise It cannot be identic il with icmct 
Pons Wmneckc for the latter passes its ascending 
node near aphelion whereas the new comet passed 
its ascending node about noon on March 12 
Careful search has been made for Pons Winnecke 
by several observers without success Either the 
comet is unexpectedly faint or it is a long way from 
the predicted place 

Re appearance of Satirns Ring —I he Comptes 
rendus of the Paris Academy of Sciences for 
February 28 contains the observations of this pheno 
menon made at Strasbourg by MM A Danjon and G 
Rougier The smaller equatorial (aperture 16 cm ) 
was employed From February 11 to 21 no trace 
of the ring was visible outside the disc its shadow 
on the disc appeared as a black line o 2* broad 
On February 22, at qh GMT the ring was seen 
as a very narrow bright line with condensations dts 
tant 18 a* and 138* from the centre of the disc, being 
strongest on the eastern side These measures, and 
the others in the article, are reduced to the mean 
distance of Saturn from the sun The visibility of 
the nng increased perceptibly during the four hours of 
observation, and on the following night it was quite 
an easy object Making use of Barnard's measures 
of the ring system, the authors show that the con¬ 
densations measured by them were respectively a 
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littli in 1 the mi 1U1 frn„ \ an 1 il t 011 fourth 
of the vv dth f 1111., I> utsid its inn r algc They 
uc not Iht sun is those measur d bv H inattl in 
1 r> 7 win h w rc n th c ukr part of ng B and on 
the uepc ring 

The position ngU of the ring w is m asured on 
I tiuary 2 th v lu found was 84° 14 which is 
7 less than lh« N 1 tic il Mttnnac value M isurcs of 
Saturn s disc gave for the equatorial diameter 17 64* 
and for th pdar one is 7 s lompression 1/93 It 
is interesting to note that the equatornl horizontal 
par all i\os of the un from the arth and Saiurn are 
prartually identical 

The ring will be edgewise to the sun on April 10 
after thit its dill sid will again lie turned towards 
the earth until August 3 when the third passage 
threugh the r ng plane will tal e place 

Brazilian Naiionai Observatory Annim —The 
Annuano pelo Observatorio National do Rio dc 
Janeiro for 1921 contains th usual astronomical 
data together with expanded retr iction tables and a 
verv extensive list of useful constants There are a 
full description with diagrams of the various wire¬ 
less time signals and an essav on the calendar 
describing the various suggestions that have lately 
been put forward for eliminating the inconveniences 
of the present system 

The magnetic elements for a large number of 
Brazilian stations are given Those for Rio de Janeiro 
are tabulated at twentv-year intervals from 1660 on¬ 
wards and compared with various formulce The 
latest formula for magnetic declination is that due 
to Dr Morize the present National Astronomer vl* 

4 6°+o 08° 1+8 o° sin (0 63° t-441) t being reckoned in 
years from 1840 The largest residual of this formula 
is o 44° in 1760 The sine term has a period of 
57* vears 

Tide tables for nine Brasilian porta complete the 
volume 
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The Royal Anthropological Institute. 

'T'HE anniversary meeting of the Royal Anthropo- however lived for three years only, and in 1876 the 
A logical Institute which was held on January as majority of the members returned to the institute 

marks ths completion of the fiftieth year of the msti The history of the institute falls into three periods 
tute*s existence The institute was founded in 1871 For the first ten or eleven years after its foundation 

as the result of the amalgamation of two pre existing it was engaged in consolidating its position and m 

societies the Ethnological Society and the Anthropo- defining its aims The heavy debt of isool which it 

logical Society The history of these two societies had inherited from the parent societies was cleared 

throws a very interesting light on the development of off largely by private subscription Notwithstanding 

anthropological soence in this country rhe Ethno- a declining membership and a diminishing income, a 

logical Society was founded in 1843 by Dr Ihomas quarterly Journal was published which maintained a 

Hodgkin, of Guy s Hospital Dr Richard King, and high standard m quality of material and illustration 
Dr Thomas Cowell Prichard Hodgkin, a prominent A clearer and more definite conception of the func- 
member of hts profession and a Quaker had been in tion of such a body as the institute in its relation to 

1837 one of the founders of the Aborigines Protection the needs of anthropological science was now in 

Society but with others who like himself were process of formulation The broad generalisations 

more interested m the scientific aspect of the problems based upon what we should now consider totally in 
with which this society dealt finding little scope for adequate evidence which had been characteristic of 
their interests, he decided to found a society which one if not of both of the earlier societies become 

should deal only with the scientific side In 1859 Dr fewer and tend to disappear lheir place is taken bv 

James Hunt became secretary of this society A communications which record the det tiled results of 

man of intensely active mind and tremendous energy careful observation Such generalisation as there is 
Dr Hunt was strongh of opinion that the society w is is becoming cautious tent itive and more strictly 

too narrow in its aims and licking m energ) As a conditioned by the character of the evidence This 

result he with others seceded and the Anthropo- line of development was no doubt very considerably 

logical Society was founded in January 1863 at a influenced by the epoch making work of two distm 

meeting at winch Sir Richard Burton took the chair guished fellows of the institute in 1873 Evans pub- 

An ambitious programme was immediately drawn lished his Ancient Stone Implements and in the 

up including the populai isation of the subject In same year Tvlor published the second edition of his 

means of le tures the discussion of political and «x al Primitive Culture But the guiding influence of 
problems of the day and the publication of trans uch men as Huxlcv Galton Flower Busk Pitt 

lations of works bv prom nent Continental anthropo- Rivers Francks and I ubbock (the first Lord Ave 

logists Another of Hunt s projects was the found 1 lury) to name a few onlv of those who were pro 
tion of an anthropological college with full teaching I minent in the counsels of the institute in its earl\ 
staff subsidised by the Government Anthropological I veirs ould not fail t leave an indel ble mark on ts 
questions were much in the air at this time as the than ter and historv 

result of the publication of The Origin of Species It is interesting to glance through the volumes of 

and the archaeological discoveries of Boucner dc the )ointl at this per id and to note the names both 

Perthes and Christy and Lartet in France The ef fellovs and of contributors D irwin Romanes 

Neanderthal skull had been discovered in 1837 The B igehot Sir H S Maine S r J G Wilkinson Sir 

Ethnological Society still Confined itself in the main A H Layard as well as tw reigning monarchs the 

to the backward races and was urging upon the Tmp< ror of Brazil and the K ng of Siam appear in 

public the advantage of such studies to the nation the 1 sts of fellow s while among those contributing 

in tts dealings with its Dependencies But the to the Journal were Bishop Callawav Sir R F 

Anthropological Societv was speculating on the in Burton Owen Barnard Davis Herbert Spencer 

numerable questions which were then troubling the Col H Yult Vambdrv Sr H Bartlc Frere and 

polities! world as well as on the wider pseudo Lieut D J Cameron the African traveller who was 

scient fic problems of the dav It not onlv dealt with the first to give an account of the natives between 

such topics as the Arvan question but also discussed 4 0 and 13° lat 

race nationality and character as exhibited in the The second period in the history of the institute 
“negro mind the Irish mind and the like mav be said to begin about 1880 and to extend to 

The two societies however at the end of the 1898 In the earlv ’eighties interest in anthropology 

’sixties found themselves in difficulties The Anthro- was growing rapidly The foundation of the Folk- 

pological Society notwithstanding its popularity and lore Societv in 1877 may possibly have been the earliest 

its very considerable membership had become heavilv manifestation of this movement Tn 1883 the number 

indebted through its ambitious policy and lavtsh of fellows of the inst tute ceased to decline and an 

expenditure on publications while the Ethnological upward movement began which has continued 

Societv also found its income inadequate to meet its steadilv if slowly ever since In 1883 the University 

expenses The death of Hunt in 1869 paved the way of Oxford founded a readership in anthropology to 

for an amalgamation Negotiations were brought to which Tylor was appointed This was the beginning 

a successful termination bv the two presidents of the systematic teaching of the subject in our untver 

Huxley on behalf of the Ethnological Society and sities In the same year the Pitt Rivers Museum was 

Beddoe or behalf of the Anthropological Sodetv At founded at Oxford and the formation of the Archseo 

a meeting held on February 4 1871 a resolution ■ logical and Ethnological Museum was begun at Cam 

was passed founding the Anthropological Institute of bridge Baron A von Hugel being the curator 

Great Britain and Ireland and I ubbock was elected Human crania had been admitted to the British 

the first president Museum zoological collections and in the new build 

The amalgamation was not however a final re- ing at South Kensington 407 skulls and 10 complete 

eonaUatlon and in 1873 a number of members who skeletons were on exhibition It Is Interesting to 

held that the interests of the Anthropological Society note that at this date the collection of the Royal 

were not sufficiently c o n si de r e d seceded and formed College of Surgeons which In 1853 had c ons i sted of 

the Anthropological Society of London This society, i* skeletons and 343 crania had grown to 89 com* 
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plate skeleton* and 1380 crania, irrespective of the 
Barnard Oavts collection consisting of 34 skeletons 
and 1539 crania, which had been acquired in 1880 
Shortly afterwards Macalister introduced anthropo 
logical work in his lectures at Cambridge In 1884 
Galton instituted an anthropometric laboratory at the 
Health Exhibition, in which 10,000 individuals were 
measured, and afterwards installed the laboratory at 
South Kensington, where it continued to exu>t for 
some years A similar laboratory was established in 
Cambridge, and another in Dublin in 1891 In these 
activities the institute was interested either directly 
or through its fellows In 1884 organised a con¬ 
ference in connection with the Indian and Colonial 
Exhibition, at which a large number of papers dealing 
with the native races of tne Empire was read As a 
direct outcome of the conference a movement was 
set on foot which led to the foundation of the Imperial 
Institute as a memorial of the jubilee of Queen Vu 
torn m 1887 The institute also took an active part 
in fostering the many movements with which Galton 
was connected including the studv of the phy su il and 
mental characteristics of our own populition the use 
of statistical methods in anthropology and the intro¬ 
duction into this country of the system of identifying 
criminals both by anthropometric measurements and 
b\ the cl issification of fingpr prints In 1814 the position 
of 4 d\iser to the Home Office on Criminal Idcntifica 
tlon was established and continued to be held bv a 
fellow of the institute for some \ears 
The second period comes to an end in 1898 The 
enthusiasm which chnracterKed the eighties and the 
earh 'nineties had begun to wane but with the intro 


1 ductioa of new blood the institute made a vigorous 
step in a forward direction Ihe Journal was en¬ 
larged, the illuktrauons in particular being increased 
in number and improved in quality and the monthly 
periodical Man was instituted, the first number being 
published in January, 1901 A broader view was 
taken of the institute a functions, and it entered upon 
a period of activity which was continued without inter¬ 
ruption until the outbreak of war in 1914 
Ihe institute now began to urge with insistence the 
practK.il bearing of anthropology and anthropological 
data on administrative and legislative problems The 
native question in South Africa physical deterioration, 
anthropometries in schools and the medical inspection 
of school children and the necessity for a knowledge of 
native customs and modes of thought in the govern¬ 
ment of backward races and as an essential part in 
the education of administrators of our Dependencies 
I are some only of the numerous questions in connection 
I with which the institute has urged its views upon the 
public and the Government These activities were 
necessarily interrupted bv the war Setting aside 
this gap of six \ears the last period stall stands 
too close for us to gauge the direction of the insti¬ 
tute s future development Though the work of col 
leeting miteml still go s on apace and will continue 
so to do for sme time it may be permissible to 
hazard a guess that the future line of development 
must lie in the direction of the comparison and co¬ 
ordination of facts in order th it these may be presented 
as an organised body of knowledge and thus made 
available for the educationist the idmmistrat r and 
the legislator R N F 


Publications of the U.S. National Research Council 

Bv 1 W WlLI lAMbON 


T HE National Research Council of Washington, 
USA, is the American counterpart of the 
Department of Scientific and industrial Research in 
this country It was organised in 1916 at thi 
request of the president of the Nation d Academy of 
Sciences, under its Congressional charter, as a 
measure of national preparedness, and President 
Wilson in 1918, by executive order requested the 
National Academy of Sciences to perpetuate the 
National Research Council, and assigned to it definite 
duties We have before us a number of publications 
issued by the National Research Council It is ex¬ 
plained that the Proceedings of the National 
\cademy of Sciences has been designated as the 
official organ of the National Research Council for 
the publication of accounts of research, committee 
and other reports, and minutes But the Council 
publishes also at irregular intervals the Bulletin of 
the National Research Council for the presentation 
of contributions other than proceedings, and it Issues 
from time to time, under the general title of The 
Reprint and Circular Senes of me National Research 
Council," papers published or printed by or for the 
Council and relating to matters in its designated 
field of action Some of these papers have already 
appeared in scientific and technical journals 
The first four numbers of the Bulletin already 
issued deal with The National Importance of 
Scientific and Industnal Research Research 
Laboratories in Industrial Establishments of the 
USA, " Periodical Bibliographies and Abstracts 
for the Scientific and Technological Journals of the 
World,” and “ North American Forest Research ” Of 
the Reprint and Circular Series the first nine numbers 
cover » wide and diversified area, Including reports of 
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the Patent and Psychology Committees of the 
National Research Council papers on problems of 
refractory materials, solar and terrestrial radiation, 
sidereal astronomy and industnal research, and, 
finally a reading list on scientific and industrial 
research and the service of the chemist to industry 
Some of these publications can, perhaps, better be 
dealt with by way of separate review, but it may be 
useful here to direct attention to certain points raised 
th it bear on the general question of scientific research, 
particularly in it9 application to industry The 
reading list referred to above shows the extent 
of this field, for it contains something like 1100 refer 
ences to books pamphlets, and articles under the 
popular classification of (1) scientific research and 
(2) induefi ial rest arch and the flood continues As 
one wnt< r savs Newspapers m igazines and 
periodicals are continually publishing articles on in¬ 
dustrial research, vast numbers of people are talking, 
more or less knowingly about it, and industries and 
Governmental Departments, which up to a few years 
ago had hardly heard of industnal research are em 
birkmg or endeivourtng to embark upon the most 
elaborate research projects ” 

In all this restless stimng amongst the dry bones 
there is a great need to keep constantly in mind a 
few paramount and fundamental principles The first 
is that the main instrument of research is man and 
not machinery, Instruments, or buildings. Mr 
Frank B Jewett chief engineer of the Western Elec 
trie Co m a paper on " Industnal Research " well 
says "The matter of an adequate supplv of properly 
equipped and trained Investigators and director* of 
research Is absolutely vital to the growth of industrial 
research, and I am a* sure as one can be of anything 
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in the world that all of our visions of the benefits 
to be derived from a large expansion of industrial 
research will come to naught if we fail to realise or 
neglect the fact that in the last analysis we are 
dependent absolutely upon the mental productivity of 
men, and men alone and that we must, in con¬ 
sequence provide adequately for a continuous supply 
of well-trained workers ” It is, and must be, the 
function of the universities and higher educational 
institutions to pour out the steady stream of well- 
equipped and trained investigators that is the first 
and vital need of the industrial research movement 
Another essential condition for the successful 
development of industrial research is that there must 
be concurrently a corresponding growth and develop 
ment in the domain of fundamental scientific research 
—what is perhaps somewhat loosely calli d pure 
science —for from the fountains of pure science come 
the waters that freshen and replenish the streams of 
applied research It is worthy of note and should 
be reassuring even to those who look with distrust 
on the more recent developments of industrial re¬ 
search that in the various papers published by the 
National Research Council dealing with the applies 
tion of science to industry there is abundant testi 
monv from men whose main interests are industrial 
to the truth of this principle Mr T J Cartv vice- 
president of the American Telephone and Telegraph 
Co for example m an address on Science and the 
Industries * savs The pure scientists are the ad 
vance guard of civilisation Bv their discm cries thev 
furnish to the engineer and industrial chemist and 
other apnlied snentists the raw material to be ela 
borated into manifold acenci s for (he amelioration 
of the rond lion of manl ind Unless the work of the 
pure scientist is continued and pushed forward with 
ever increasing energy the achievements of the Indus 
trial scientist will diminish and degenerate ' It is 
again to the universities munis if not almost wholly 
that w e must look for th s fundamental purely I 
scientific research The p hltcations under review 
perform not the least useful of their functions in I 


emphasising the basic importance of the universities 
in all schemes for the national development of tndus- 
trial research 

The last point with which in our limited space we 
can deal is the fundamental question of the organ Isa 
tion of research Dr James Rowland Angell m an 
address on The Development of Research in the 
United States, ’ says Scientific men have as yet 
only achieved the most elementary beginnings of the 
organisation of scientific interests Indeed, it has 
been something of a fetish among scientists that we 
must rely upon individual inspiration and initiative, 
and that the individual worker must be safeguarded 
in every possible wav from the corroding influence of 
administrative organisation ” This complaint is not 
baseless There are still people who regard the mere 
suggestion of organising research as a profanation of 
genius not less desecrating than a proposal to have 
poetry written by committees and yet scientific prin¬ 
ciples and methods are no more out of place in the 
organisation of research than they are in research 
itself It mav be long before we reach common 
agreement as to the main plan but the science of the 
organisation of research is as worthy a study as— 
shall we sav?—the science of education or of 
econogu s Dr \ngell in the address referred to 
above observes “As a matter of fart large areas of 
the most needed research he in territory where properh 
trained men of talent given proper conditions of 
work may produce constantly and in increasing 
measure results of the utmost consequence But one 
of the conditions of maximal efficienrv is that they 
shall worl ms de the framework of a general pro¬ 
gramme in which there is intelligent co-operation in 
the allocation of the field and in the constant com¬ 
munication of rest Its achieved Such distribution of 
responsibility and effort is entirely consonant with the 
fullest actual initiative whirh any scientist ran desire " 

The publications of the National Research Council 
are a solid contribution to the elucidation of many 
problems in this new and nromising field of national 
development 


Psychotherapy and 

T NABILITY to see the wood for the trees is not 
*■ uncommon in writers on most scientific subjects 
but the characteristic of many medical exponents of 
psychotherapy seems rather thit to them the wood is 
invisible because of their proximity to one very large 
and important tree Dr William A Brend who con¬ 
tributes a notable article entitled Psychotherapy and 
War Experience ” to the January issue of the Edin¬ 
burgh Review is emphatically not one of these His 
essav attracts one apart from the obvious interest 
and importance of its subject on account of the 
balance the perspective the background and the 
sympathetic appreciation of delicate nuances which 
the picture displays It is a lucid and judicious 
account of the substance of eight publications—not all 
of them recent—by Freud Ferenczi Ernest Jones, 
Lay, and McCurdy, but it is much more than this, 
for It gives the general reader some idea of the 
rhanges which the psycho-analvtic movement has 
brought about in the outlook of modem psycho¬ 
therapy Yet Dr Brend obviously holds no brief for 
this school of thought alone He describes too, the 
parts which suggestion (including hypnotism) per 
suasion re-education and modified psvcho-analysis 
have played in alleviating the mental sufferings caused 
by the war the unwisdom of encouraging the patient 
merely to ‘distract his mind" whether by play or 
by work, the inadvisability of allowing important lost 
memories to remain lost, the uses of hypnosis In 
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War Experience 

recovering repressed experiences the indtspens- 
ibility of thorough going psycho-analysis in some 
cases and its undesirability in others 

Some knowledge of the principles of the new 
psychology is desirable for everyone, but that is not 
to say that a person of normal mentality should, 
without good reason, allow all his natural repressions 
to be brought to the surface by anyone who claims to 
be an analyst " 

It is hoped that many will read of the extensive 
provision of psychotherapy made by the Army since 
iqi6 and at present by the Ministry of Pensions under 
Sir Lisle Webb and that they will then inquire what 
is being done for the civilian The answer is 

As far as the ordinary civilian population is con 
cemed, very few facilities for this treatment are avail¬ 
able for those who are unable to pay the fees of con¬ 
sultants One or two clinics have been started on a 
small scale but it is now recognised that to cover 
the ground adequately very large provision of this 
nature will require to be made and it is to be hoped 
that such clinics will eventually be established under 
the Ministry of Health ” 

Those of us who almost daily have sadly to tell 
sufferers that very few facilities for this treatment 
are available for those who are unable to pay the 
fees of consultants very earnestly share the hope 
of Dr Brend T H Pm* 
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University and Educational Intelligence. 

Cambridge —The election of the first professor to 
the Sir William Dunn chair of biochemistry will take 
place on April 19. 

Mr. L. J. Comrie and Mr. W. M. H. Greaves, 
both of St. John’s College, have been elected to Isaac 
Newton studentships in astronomy. 

It is proposed to appoint a University lecturer tn 
medical radiology. 

The annual report of the General Board of Studies 
on various University departments refers to the over- 
crowded state of the laboratories, with the consequent 
burden on the teaching staff. Cambridge has suffered 
along with other anatomical sthools from a scarcity 
of subjects for dissection, and, partly as a < onsequem p 
of overcrowding, other departments also have suffered 
from difficulties in the supply of material. Various 
new buildings and extensions of existing buildings 
are proceeding in the chemical, physical, engineering, 
biochemical, and pnr.isitological schools 

It is proposed to discontinue the Higher T.ocal 
Examination, which has been gradually displaced bv 
the Higher School Certificate Examination 

Leeds. —Her Highness Princess Hel< na Victoria 
paid an informal visit to the Univusitv on March 15. 
She was received by the Vice-Chancellor (Sir Michael 
Sadler) and by the Pro-Vice-Chancellor (Prof. 
Smithells). Her Highness then inspect! d seveial of 
the departments of the University. In the large 
physics laboratory was an exhibit consisting in the 
main of experiments which had been earned out in 
the department in the preceding year Among the 
items shown were the "ultra-micrometer,” an instru¬ 
ment described to the British Association at the 19*0 
meeting, bv whicti distances as small as 10-* cm. could 
be detected; and a new system of both way wireless 
telephony bv which conversation may be carried on in 
reciselv the same manner us in an ordinarv telephone, 
n the department of textile industries the Princess 
was shown in process of manufacture Hardwick wool 
(the roughest type of the British wools), Suffolk Down 
wool (one of the finest of British wools), the finest 
Australian wool, llama from 14,000 ft. up the Andes, 
and the under-fibre of the musk-ox (forwarded to the 
department bv Mr. Stcfansson, the Canadian explorer). 
British and Continental methods of manufacture and 
wool-combing were also shown In the museum the 
collection of old fabrics- possibly the finest in the 
provinces- was supplemented by Indian shawls lent 
by Sir Michael Sadler. 

Mr R. J. Stewart McDowall, lecturer in the physio¬ 
logy department of the University of Edinburgh, has 
been appointed to the post of lecturer in experimental 
physiology and experimental pharmacology. 

London. —At a meeting held on March 16 the 
Senate adopted a resolution for the continuance of 
the physiological laboratory at the University head¬ 
quarters at South Kensington until the end of the ses¬ 
sion 1923-33. 

The following doctorates have been conferred by 
the Senate:— ID.Sc. tn Mathematics: Miss D. M. 
Wrinch, an internal student of University and King’s 
Colleges, for a thesis entitled "An Asymptotic For¬ 
mula for the Hypergeometrlc Function ,A 4 (*).” Ph.D. 
(Science): Miss D. M. Adkins, an Internal student of 
Royal Holloway College, for a thesis entitled “ (i) The 
Economic Value of the Soya Bean” and “( 11 ) The 
Digestibility of Germinated Beans.” D.Sc. tn Agri¬ 
cultural Chemistry : Mr. H. E. Annett, an external 
student, for a thesis entitled "Biological Chemistry.” 

The University Extension Board of the University 
of London arranged during the present session a ses- 
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sional course of lectures on "The Bases and Frontiers 
of Physical Science ” by Prof John Cox at Gresham 
College. The last four lectures of this course, 
beginning on Friday, April 8, will deal with “The 
Principle of Relativity ” 

Two scholarships, each of the vearly value of 300!., 
are being offered by the Grocers’ Company for the 
encouragement of original research in sanitary science, 
'lhe scholarships me tenable for one year, but may be 
renewed for a second or a thud year under certain 
conditions The election will take place in June next, 
and applications must be made before May 2, on the 
prescribed form, to the Clerk of the Grocers’ Com- 
p.cnv, Grocets’ Hall, E C-• 

Tub Imperial College of Science and Technology 
announces a further generous donation b\ a leader in 
industry, who desnes to remain anonymous, to the 
fund for the provision of scholarships to enable 
students of the college to spend a year in post¬ 
graduate study at Ametican universities or in works. 
\t present four such students are in America. The 
piesent donation will enable font moie to be sent for 
1021-23 

Ihl report lor 1920 of the Association of Science 
Teacheis, which has just been received, refers to the 
revised edition of the association’s “Book List,” 
which now includes books on zoologv, natural history, 
and astronomy, llie list can be obtained from the 
hon. secretai y or irom Miss Storr, 12 Angell Paik 
Gardens, S.W.9, price ic. bd It is intended to pub¬ 
lish a supplement at tlie end of the year Notice is given 
of a couise of lectures on biological science which the 
executive hopes to be able to ai 1 nnge at Oxford during 
the summer vacation; the probable date for the 
course is July 29 to August 9, and the fee will be jot. 
"lhe afternoon session of the general meeting held on 
January 4 at University College was devoted to a 
lecture by Dr. J. C Drummond on wtamincs, in 
which a brief summary was given of oui knowledge 
of these important constituents of food Representa¬ 
tives of the association have attended meetings of the 
Consultative Council of University and School Science 
Teachers, and the subjects discussed are mentioned. 
Reference is also made to the death of Mr. D. H. 
Nagel, an appreciation of whom appeared in Nature 
for October 7 last. Mr Nagel’s place as chairman 
of the council has been taken bv Prof Weiss, of 
Manchester. 

The report of the Carnegie Trust for the Universi¬ 
ties of Scotland for the year 1919-20 contains a com¬ 
plete financial statement of the work of the executive 
committee of this foundation during the past >ear. 
Grants are made quinqucnnially in ordinaty circum¬ 
stances, but the difficulties arising out of war condi¬ 
tions matte the distribution of interim grants for the 
years 191R-19 and 1919-20 desirable. A return to the 
old system was made with the opening of the aca¬ 
demic year 1920-21, and details of the grants allo¬ 
cated are given In the appendices. The estimated 
available income for the five years is 223,0001., and 
it has been decided that 200,0001. shall be distributed 
among the universities, the remaining 23,0001. 
being set aside to meet extra-mural expenses. The 
former sum will be divided in the following way 
To St. Andrews, 18-5 per cent ; to Glasgow, 29 per 
cent.; to Aberdeen, 19 5 per cent, and to Edinburgh, 
33 per cent: More than two-thirds of the sum 
(144,580!.) is earmarked for buildings and permanent 
equipment, while 33,930!. goes for the endowment of 
professorial chairs and lectureships. In view of the 
difficult circumstances in which the universities find 
themselves, a further sum of 49,000!. from the reserve 
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fund has been allotted, which is to be expended mainly 
on purposes immediately connected with students The 
values of research scholarships and fellowships have 
been raised from 150! and soot to 200 I and 350I per 
annum respectively Grants have been made to assist 
4913 students in the payment of fees involving an 
expenditure of 68 591/ 

At a meeting of the Royal Anthropological Insti¬ 
tute held on February 22 Sir Alfred 1 Davies 
of the Welsh Department of the Board of Education 
gave an account 0/ the scheme for the collection of 
rural lore in Wales by school-children which had 
been instituted by that Department lhe educational 
object of the scheme h id been to quit ken the interest 
of the children in their immediate surroundings and 
to stimulate their desire for acquiring knowledge 
through their own efforts In its original form the 
object of the scheme was to secure on Ordnance maps 
which had been provided out of funds supplied from 
private sources the records of traditional names of 
helds and a record of the statt of the land in relation 
to cultivation it the beginning and the end of the 
Great War lhis rcconi would prove in days to 
come a valuable source of information as to the 
economic and social state of Wales at this date The 
whole scheme was voluntary so far as teachers were 
concerned and those who were interested were invited 
to secure and record supplemental y information such 
as local folk lore lot al industries incient monuments 
and buildings of note the nimes and birthplaces of 
men who had been born in the distnct ind had after 
wards become famous and other data of the kind 
The chief item m the cost was the supply of sheets 
of the Ordnance map which had amounted to just 
over 5* per school The president Dr W H R 
Rivers m opening the d scuss t n said that the 
point in the scheme which most impressed an 
anthropologist was the great enthusiasm which 
it showed for the preservation of the past 

A powerful plea for the oiganisation of scienoe in 
Australia has been made by Prof T H Laby of 
the University if Melbourne Prof Laby points Out 
that while in both Great Britain and America the 
war penod was a time when important changes were 
made m the organisation of science no corresponding 
change occurred in Australia Science in that con 
tinent is organised on a State basis each of the five 
States has its Royal Society together with a number 
of minor scientific soiieties but the onlv society m 
which the wh< le Commonwealth is represented is the 
Australasian Association for the Advancement of 
Science This body meets normal!) once in tw o years 
but owing to force of circumstances no meeting has 
been held during the last seven years Prof Laby 
argues that such a body is unable to take ontinuous 
care of Australian science The world wide need for 
the re-organisation of science was expressed in Great 
Britain by the formation of the Conjoint Board of 
Scientific Societies the National Union of Scientific 
Workers and the establishment of State-aided re 
search associations m America a similar movement 
led to the formation of the National Research Council 
to mobilise ’ the scientific personnel and resources 
of the country In Prof I abv s Opinion none of 
these bodies would meet the whole of Australia’s 
requirements He advocates rather the formation of 
a national scientific society or national academy com¬ 
posed of those who are contributing to both pure and 
applied science which shall have sufficient resources 
to promote and direct scientific research further, it 
should be recognised by the Government as an ad¬ 
visory body, and be capable of safeguarding the pro¬ 
fessional interests of men of scterce 
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Calendar of Scientific Pioneers. 

Mareh 94, 1712 Ns hsmtah Qrew dfed.—Like 
Malpighi Grew is re^irdcd as one of the founders 
of vegetable anatomy He practised medicine in 
Coventry and London and was secretary of the Royal 
Society in 1677 In 1683 he published his Anatomy 
of Plants Grew was probably the first to distin 
guish sexuality in plants 

Marsh 94 , 1770 John Harrison cHsd —A native of 
Airkshire Harrison made several improvements in 
clocks and watches and having settled in London, 
during the years 1731; 59 he produced the first four 
chron meters 1 hough when tested at sea for deter¬ 
mining the longitude thev nrovcd successful it was 
onlv after long delay that Hamson was granted the 
full awird of 20 0001 offered bv the Act of Parliament 
of 1713 

March 94, 1444 Johann Wolfgang Mborsbnr died 

—For some years professor of chemistry at Jena, 
Doberemer s chief wc rk was on platinum in » minute 
state of division and the oxilalion products of 
alcohol He was the inventor of the Doberemer 
lamp 

March 94, 1681 AcMIe Ernest Oscar Joseph 
Delesse died —An Inspector General of Mines and a 
president of the Geological Society of France Delesse 
paid sp ual nttent on to the deposits beneath the sea 

March 94, IMS Pietro Taoohmi died Distin 
gc ished for his investigation of the physics of the 
sun Tacchim was the founder of the Souetb degli 
Spettr iscopisti and the S iet& Si m 1 gica of Italy 
and also <f th Mount Ftna Observatory In 1879 
he succeeded Secchi as d lector of the observatory of 
the Collegia Romano 

March 26, 1915 Karol 8tamslav Olszewski died — 

After studying under Bunsen Olszewski became pro 
fessor of chemistry at Cracow Like his countryman 
Wroblewski he was a pioneer worker on the lique 
faction of gases and was the first to studv argon 
at very low temperatures 

March 96, 1767 James Hutton (Sod —The founder 
of physical and dynamical geology Hutton gave ha 
views to the world in his paper Theory of the 
Earth of 1785 and in the book bearing the same 
title pul I shed ten years later 

March 26,1877 Kart Bremiksr dad While holding 
a post in the Prussian Board of Trade Bremtker m 
his leisure revised seme of the star charts of the 
Berlin Academy It was with the aid of these charts 
th it C He first observed Neptune In later life 
Bremiker was 1 d rector of th Prussian Geode.t al 
Institute 


March 96, 1674 Peter Andreas Hansen died.—Of 

Danish parentage Hansen in 1835 succeeded Encke 
at the Gotha Observatory His principal researches 
related to lunar theory and the orbits of comets and 
planets His Tables of the Moon ’ were published 
bv the British Government which granted him 1000I 


March SO, 1132. Stephen OraembrMge dtod.—A 

London merchant and a keen astronomer, Groom- 
bridge produced an important catalogue of stars 
larch 36, 1614. Mm Henry Peyntiag Pro- 

fessor of physics m Mason s College and Its suc¬ 
cessor, the University of Birmingham, for thirty-four 
years, Poynting’s original researches referred mainly 
to the constant of gravity and to the theories of 
electrodynamics and the pressure of light ECS 
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Societies and Academies. 

London. 

Reysl Society, March io.—Prof. C. S. Sherrington, 
president, in the chaii.—Sir Joseph Laraor : EleUro- 
crystalline properties as conditioned by atomic lattices. 
Tht view that the irystal lattice is usually composed 
of atoms is considered in relation to their ionic 
charges. Compensating surface charges on certain 
types of fairs of a mstal aie required, and inference 
is drawn with regatd to tht texture of irystal faces 
The alternative view lhat a bipolar nioleiule is the 
crystal-unit would seem to encounter difficulties also 
as regards pyroeleitrir elicits Dielectric excitation 
can be represented as relative displacement of the 
positive and negative component lattices under the 
influence of an electric field. If the compound lattice 
has spiral features, so that the relative shifts of its 
various components with positive and negative charges 
are of screw type, chiral optical quality will be in¬ 
volved; a coar«i numerical estimate indicates that in 
quarts and active liquids the twisting relative displace¬ 
ment of the ionic configurations is comparable in 
amount with their relative elongation The chiral 
quality may reside whollv in the crystalline structure, 
disappearing on fusion 01 solution ; or else the process 
of dielectric displacements of the positive and negative 
groups of ions in the crvstal-unit may be also itself 
chiral. In either case, induced static polaritv could 
not be chiral as regards waves so long ns those of 
light; but this process of screw' displacement Is opera¬ 
tive kinetuallv in the optical ioration bv involving a 
magnetic moment of changing ionic twist induced bv 
the alternating electric field of the radiation. A face 
of a crystal of cubic tvpe containing both types of 
ions equally should acquire no true pyroelectric 
charge Double refraction induced bv strain must he 
ascribed to bending of ionic lattice structures, or in 
glass to fragments of such structure.—Prof A. S 
Eddington; A generalisation of Wevl’s theory of the 
electromagnetic and gravitational fields. From the 
notion of “parallel displacement” used bv Weyl in 
his theory, it is shown that a tensor exists 

giv ing a measure of the world-strui lure at each point 
The contracted tensor *G W , formed bv setting p—rr, 
breaks up into two parts: (i) a svmmelrical part 
which is the gravitational potential g,. of Einstein’s 
theory, and (2) an antisvmmetrical part F*,, (proved 
to bo the curl of a vcitor) which is identified with the 
electromagnetic force. The theorv explains how, not¬ 
withstanding the non-integrability of length in Weyl’s 
geometry, there is a natural gauge; and Einstein’s 
interval is an absolute invariant independent of gauge, 
and directlv comparable with other intervals at a 
distance. The law of gravitation for emptv space In 
the form finally adopted b\ Einstein, viz <= 
follows at once on this theory. All the other recog¬ 
nised field-laws are found bv identifying the physical 
measures vvitli geometrical tensors which satisfy’these 
laws Identically. None of these impose any constraint 
on the possible varieties of world-structure'; and there 
is no reason to introduce a physical principle of 
•tationarv action, at least so long as we do not deal 
with problems of electron structure Explicit expres¬ 
sions for and *G„. are found in terms of Ein¬ 
stein’s gravitational tensors and a tensor Ke<" which 
represents electric and electronic forces. Weyl’s theory 
corresponds to the particular case when K>.« is of 
the form ew*. —Prof. T. R. Merten: Spectrophoto¬ 
metry In the visible and ultra-violet spottrum. The 
application of the neutral wedge to spectrophotometric 
measurements is extended. The method involves the 
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" eroding ” of the pusmatic spectrum with a diffrac¬ 
tion spectrum, the relative intensities of the different 
orders in the diffraction spectrum having been experi¬ 
mentally determined. the method of preparing 
and calibiatmg gratings foi this put pose is 
described. The method is applicable to the 
detci nunation of the relative intensities of lines in 
discontinuous spectra, but is specially adapted to the 
study of continuous spectia, absorption spectra, and 
the study of broadened lines. '1 he method may have 
a special application in celestial sputioscopy—Prof. 
W. A Bone Researches upon brown coals and lig- 
nilc-s Pait i. • Ileal trcatmi ill at lempeiatures below 
400 0 C. as a possible method for enhancing thru fuel 
values. \ classification of lignites is made according 
to then external appearance (o) Woody or fibrous 
brown coaK ( b ) Amoiphous or eat thy brown coals, 
(e) Common 01 brown lignites (d) Black lignites. Lig¬ 
nites have a moisture content vaivmg between 10 and 
50 pet ctnt ; oil .draining they usuallv disintigrate 
or crumble lo powdc 1. They aie devoid of anv coking 
pioperties, and in the “dty ashless ” slate usually 
contain less than 70 per cent, of cirbon and more 
than 20 per tent, of oxygen Experiments wire con¬ 
ducted on the vatious typis of lignites, which weie 
heated in a special form of apparatus that allowed 
no urate measurement of temperature and amounts 
of liquid and gaseous products Chemical change 
take s place, beginning at a low tempi 1 alui e of about 
130 0 C and progressing to a tempei.Uurr at which 
no condensable Iivdtorarbons were eliminated from 
the fuel, termed the “piactirable up-grading limit.” 
Steam and carbon dioxide, w-ith a small amount of 
rarbonic oxide- and a negligible amount of hydrocarbons, 
were eliminated Pi.icticallv the whole of the poten¬ 
tial energy of the lignite is concentrated 111 tile residue 
obtained bv this " up-grading " tu itment—Prof. 
H. N. Ruuelt V superior limit to the age of the 
earth’s crust. The method of determining the age of 
a mineral from the ratio of lead to uranium in its 
composition mav be extended to the earth's crust as 
a whole Accepting a radium content of 25x10“’* 
(Joly), corresponding to a uranium content of 
7x10-*, and a content of lead of 22X10-* (F. W. 
Clarke), it follows that the age of the crust does not 
exreed it x 10* vears, which is reduced to 8x io’ vears, 

1 if allowanre is made for thorium II Ohshlma- 
I Reversal of nsymmetrv in the plutii of Echinus 
milians. In the normal Erhinodcrm larva Ihe hydro- 
j topic and its associated structures develop on the left 
' side of the larval bodv. Rat civ the reversal of this 
asvmmetrv orcurs This abnormalitv was found in 
more than 10 per lent of the artificially reared larvae 
of Eiliittus mtharis. It mav be a result of (1) change 
of polaritv in the egg, or (2) twin-formation, or, most 
probablv, (3) "compensatory hvpertvpv,” owing to the 
arrest in development and later atrophv of the normal 
left hvdrocoele. The right anterior coelom Is known 
to have latent potentialities for producing a hvdio- 
cocle, which can probablv be activated bv the stimulus 
due to the arrest in development of the left hvdrocoele. 
The arrpst is probablv associated with the ohlitci ltion 
of the pore-canal, through which the hvdrocoele has 
been rommunicating with the exterioi The occur¬ 
rence in much lower percentage of the double-hv dro- 
rocle larvae and of those devoid of the hvdrocoele within 
the same culture jars can be similarly explained If 
the left hvdrocoele regains its communication with the 
exterior, it will continue to develop with the abnormal 
right hvdrocoele, giving rise to the double-hvdrocoele 
larva. If the right hvdrocoele fails to appear while the 
left hvdrocoele is still deprived of its communication 
with the exterior, a larva devoid of hvdrocoele will 
result. 
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Physical Society February 2 a —Sir W II Bragg, I 
president, in the chair—R H Hamphry A note on 
the hot-wire inclinometer Two fine platinum wires 
were stretched parallel to each other in a hole in a 
copper block and were heated electrically The 
changes caused by rotation were investigated with 
hydrogen air ind i irbon dioxide surrounding the 
wires The inclinometer filled with carbon dioxide 
was much more sensitive than one filled with air 
The shape of the curves obtained suggests that the 
temperature gradient in the region triversed by th i 
wires is nearly uniform —Prof E F Herreun and I 
Prof E WlUoa The magnetic susceptibility of 
certain natural and artificial oxides The susceptibility 
of ferric oxide is occurring in Nature varies through 
a wide range but in the rise of artificial prepirations 
the range of \ uiation may be much greater The 
passage through the stagi of magnetic oxide 1m 
presses more pronounced magnetic propertns upon 
the resulting firric oxide Heating fecblv magnetic 
feme oxide with a bisic ixide eg 1 me or mig 
ncsia increa es sue cptibility (confirming List and 
others) When highei susceptibil l\ has been pro 
dured by heating ferric ox de remo\ al of the 

metal leaves the firm oxide in a magnetic condition 
The aluminatcs formed whin f rru oxide is 
replaced by ahiminti oxide show no definite 
increase in susceptil ilitx T Guild The rifracto 
metrv of prisms \ g nerdis d f rmuli for the 

refraction of light through a prism is obtained and 
the pnrtirulir cisis perta ning to pi ti il methods of 
refraitometn re kdu cl fr m it Hu sensitivity of 
\anous methods for various prism angles and refrac 
tive indices is shown in a series of cuives as isalsothe 
liability to error dui to priors in auxiliary constants — 
T Smith 1 rating rays through an optical svstim \ 
further d \tlopment if the system described by the 

author in the previous papers of the same title pro 

senteil to the society formula- for skew rays are 

put into a shape so fir as possible similar to those 
applying to rays in one plane 
Aristotelian Society March 7 Prof \ N White 
he id in the 1 h ur —Pr< f J F Boodln ( osmic evolu 
tion Modern scienn and nil dim philosophy agree 
in treating the evolution of our i irth as an indepen 
dent drama The later levels of evolution are sup 
posed by some m ign to emerge from the earlier— 
life fiom matter thought from reflex aition Some 
have attempted to introduce a plus principle surh as 
an ilan vital or 1 ntek 1 hy But such a principle would 
have to be present from the bt ginning thus anti 
dating life It would have to account for the reversed 
or alternating ducctions of evolutionary series and 
sometimes it would have to he dormant for long 
periods of time It is at best an abstraction of the 
fact that certain processes have direction It does 
not exnlam the fact For this we need a cosmic 
dynamics and this is found in interaction Inter 
action is not merely a speculative principle No 
reasonable man could hold that our complicated organs 
of sight and hearing are develop* d bv chance in the 
organism without reference to the cosmic environ¬ 
ment Tt is safe to sav that if there were no light 
patterns there would be no eyes if there were no 
sound patterns there would be no ears Through a 
long trial and error process and under the control 
of cosmic patterns fhe organism develops the appro 
pnate instruments to respond in specific and differen¬ 
tial wavs to the rosmos And what shall we sav of 
the various levels of iontrol within the organism ? Tan 
we account for the unique tvpe of pattern of creative 
thought and its control of the lower levels by a chance 
Mfnbinatlon of reflex arcs? Here too we must invoke 
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I the principle of cosmic interaction Ihe development 
of tne organism to think is due as truly to thought 
patterns communicated through the cosmic continuum 
as the development of seeing is due to the light patterns 
acting upon organic matter And thought patterns, 
like light patterns, must be communicated from other 
worlds that are of a level to emit such patterns We 
know no other way In neither case is it the act 
of thinking or seeing which is c ommunicated This is 
due to the interaction of the respective patterns with 
| mitter and its propertns 

Caubkidgf 

Philosophical Society hebruery 2b Sir Ernest 
Rutherford vice president 111 the ihair—S11 Joseph 
Larmor lhc nature of the crystal rctkctiin of \ rays 
Ihe inalvsis if X radiation by a crystal suggests the 
genu il probltm of selective reflection from i medium 
the pri perties of which vary periodically with depth 
ace mling to any assigned 1 iw The equations of this 
problem ndu 1 U the well known ditteicntiil eque 
tion discussed by Hill in connection with the lunar 
theory Ihe conditions for selective reflection reveal 
imnndiately the main characteristics if the solutions 
of Hill s equation while the expansions in scries 
whi h hive bein w111 ed cut for vinous 1 ases cm he 
ipplud in numeriLal illustration of the action of the 
crystal grating lhc liws of reflet tion from a single 
shctoficns iri ils considered I)r (1 K Searle 
\n experiment on f e il lines formed by 1 71 ne 11 ite 
\\ h n th axis ON c f i /on pi it p issc s through a 
luminous point P tht 1 nejlitc i ts s il ns \\lnn 
ON 1111k s in angle 0 with OP tw sets of foe il 
lin s t 1 the pluc of the single s t f liinges 1 or 
hn s in thi plan PON th fix il 1 ngth is independent 
of 6 Ih theirv is ext nded to the c se in wh h 1 
w ive front of eny firm fills it any ingli on the zone 
plate a case rt ihsed by pin mg bitwien P ind O a 
lens having one fiec tvlindrieil—R H Fowler ind 
C N H Lock 1 he c rigm of the disturbam es in the 
mill il motion of a shell The pnneipil part of the 
disturb mce is orient ited similarly from round to 
round and it is therefore argued that the aus is to 
be looked for in vibr itions of the barre 1 —E K 
Rtdeal The latent heats of vaporisation I hi latent 
he its of evaporation can be derived hy calculation 
with the ud of the quantum theory Regarding the 
process of evaporation as i monomolecular chemical 
reaction it is possible by means of the effusion for 
mula of He rz and I angmuir and the rquition for 
monomolecular chemical reaction of Dushman and 
Rideal to evaluate the Nemst chemical const ints The 
expression derived for the chemical constant agrees 
dimensionally with a modified expression of Linde- 
mann s which was obtained from dimensional eon 
sider itions 

Paris 

Academy of Sciences, T ebruarv 28 —M Georges 
I emoine in the chair —G Hnmbert 1 he ternary 
forms of Hermite m an imaginary quadratic body 
(fields ✓-! ind V-2)—C RUbet L Bachracli and 
H Csrdot The phenomena of anaphylaxy m micros 
organisms Studies on the growth of the lactic 
bacillus in presence of thallium salts Strains of this 
organism grown in presence of a small proportion of 
the poison for several generations become indifferent 
to it but If now transferred to a culture medium 
containing a higher proportion of the thallium salt, 
growth is much less vigorous than with a lactic strain 
not accustomed to thallium salts This mav be consi¬ 
dered as an anaphylactic phenomenon —P Vafflemla 
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Exogenous xygomorphosU in flowers normally actino- 
morphst.—G Cert: Certain systems of PfafT equations 
and the transformations of partial differential equa¬ 
tions.—D. RUboachliukl. The initial movement of 
a liquid in contact with an obstacle with sharp edges. 
—A. Daajon and G. Rangier. The re-appearance of 
Saturn’s ling, observed at the Observatory of Stras¬ 
bourg, February 22, 1921 (see p. 119)—F. M. de Laro- 
qnette and S. Millet • Experimental data and balance 
for the estimation of X-rays in tadiography and radio, 
therapy.--M. de Broglie Tile corpuscular spectra of 
the elements.—M. Perlselle ; An mhromatic triplet with 
a large field— C. Metlgnon . 'lhe action of iodine on 
different metals in the cold. \ method for detecting 
the presence of chlorine in the atmosphere. Metals 
in thin foil arc convcrttd into iodides by contact with 
iodine A piece of silver foil coated with potassium 
iodide forms a delicate test for the presence of chlorine 
in air; the foil forms part of an electric circuit, 
chlorine sets free iodine, and the silver iodide imme¬ 
diately formed is a non-c onduc ten — A C. Vournaioi. 
The bismuthobromocyanidcs.—M. Chapas- lhe solu¬ 
bility of the isomeric mtroamhncs in inetaxylene 
These isomers differ greatly in solubility, at 15° C 
the proportions being 116, 174, and 028 per cent 
for tne ortho-, meta-, and pnra.compounds respectively 
—O. Mengel: Relations between earthquake pheno¬ 
mena and the structure of the Pyrenees—G Gnllbert 
A case of destruction bv a gtilc Various applica¬ 
tions of meteorological rules published by the author 
in earlier communications. Several examples arc- 
given in which predictions based on these rules have 
been justified in detail — \ I.mmire. Surface tension 
and .in.tphyl.ulii shock Clitic ism of a recent paper 
bv W. Kopac/ewski Measurements by the author of 
the relative surface: tensions of water. 5 per ernt solu¬ 
tion of sodium hyposulphite, blood seium, and the 
last diluted with an equal volume of sodium hypo¬ 
sulphite solution, do not agree with the corresponding 
measurements made bv W. Kopncrcwski, and hence 
the hypothesis of the latter as to the intervention of 
surface tension in the production of the anaphylactic 
shock is not confirmed —A Paillot • < 'nntributinn to 
the studv of humoral immunity in insects.—G. Bertrand 
and A. Compton The influence of heat on the activity 
of salicinnse. It is known that the activity of a 
diastase increases with the temperature, passes 
through a maximum, and finally decreases to nothing 
The most favourable temperature and the temperature 
at which activity ceases have been frequently treated 
as physical constants of a ferment, analogous with the 
melting point and boiling point of a definite substance. 
It is shown, however, that these two temperatures 
cannot be considered as constant, since they can be 
made to vary with the experimental conditions, the 
most important being the time during which the 
diastase is allowed to net. The results of a series of 
experiments on salicinase are given graphically in two 
curves, the ordinates being temperatures and the 
abscissae duration of the action. With salicinase the 
two curves meet at 70 0 C.; this is the temperature 
of maximum activity, and also the highest tempera¬ 
ture at which diastase can exist —A. Dwgra* and R. 
Moog: The influence of some organic bases and of 
their chlorohydrates on the activity of pancreatic 
amylase. The bases triethylamine and trlmethvlamine 
reduce the diastatic activity, but the chlorohydrates of 
these and of methvlamine exert a contrary action and 
increase' the activity of pancreatic amvlase.—H. 
Gramt, H. Drortn, and M. Calllard: The study of 
some leucocytic reactions following on intravenous 
injections.—H. Froward : The detection of t thoracic 
vibrations in wromen and children in pleurisy. 
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Roue. 

Reale Accidents naiionale del Llncel, November 21.— 
F. D'Ovidio, president, in the chair.—B. Grass! : Life 
of Anopheles, i.— A, Comemttl • Geometric theory of 
bmury forms, 1. This part deals with directive ideas 
and their first consequences —A. Deajoy ; “ Sur les 
ensembles parfaits prdsentant le caract&re (A).”— 
E. Cleric!: New mineral deposit near Rome. 
The author recotdx the piesence of fluorite and 
barytes in calcareous dtoosits near the Villa 
Farncsina and the tomb ot the Nasoni.—A. 
Contardi. Transformations of tnoxy methylene— 
B. Peyronel. Ast-ophorous form of Rhacodtella cos - 
taneae, the cause of smut in the chestnut. The author 
has succeeded in cultivating the pel feet stage of this 
fungus, which he refers to the genus Sclerotinia —A. 
Clementl ■ Relation between the peptidolitic activity 
of intestinal erepsin and the t hcmical constitution of 
the substratum .—1 Soli Bactericidal power of 
intestinal mucus 

December 5—V \olterra, y iLe-president, in the 
chair.—O M. Corblno. Ihctmal analogue of 

Oersted-Ampere effect and electronic theory of 
metals.—B. Griul - Life of Anopheles, ii A number 
of speununs \v< 1 e dyed and set free, and from their 
disappearance it was infetred that the sunimei bioods 
live only about ten days to a fortnight, 'lhe author 
now discusses the question .is to whether the insects 
tend to return to the localities whete they- have 
already* bitten. The tesults are sufficiently definite 
to explain why malaria does not spread more fre¬ 
quently to non-infcctcd districts, and to show that it 
is mote important to kill the mosquitois in houses, 
paiticul.ulv those (ontaining malanal cases, than in 
such localities as pigsties —\ Comcnattl (,conic trie 
theory of binaty foims, 11. This part deals with the 
theorem of Bruno and conic co-variants—E. Del 
Vecchlo ; Theorems of uniqueness for parabolic lineai 
differential equations of third order. 1 — A Denjoy 
“Les rapports ties ensembles parfaits pre^sentant lc 
earactfcre (A) et dcs fonetions adinettant une dcViveie 
sccondc gdndralis^e.”- M Pascal: Supctficial circula¬ 
tion, i The oidtnaiv conception of circulation round 
a closed curse is generalises!, leading to a measure 
of circulation in the form of a surface integral over 
a close-d surface This is a set tor which satisfies the 
usual laws of composition and resolution. The exten¬ 
sion of problems from two to three dimensions is 
contemplated, with especial referent e to loukoyvski’s 
theorem, according to whieh cyclic motion in a per¬ 
fect fluid surrounding a moving body gives sustenta- 
tion without resistance.—A Terraclnl • A surface of 
the sixth order and class the asymptotics of which are 
skew rubies.—R Perottl: Radical bacilli of DipMaxit 
erucoidci. Three forms of haeilli found on the Diplo- 
taxis roots ore described which possess the property 
of attacking and transforming insoluble inrhohvdrates 
such as starch Their aetion is not pathogenic, and 
yvhether thev belong to three species or one is left 
open - G. Coamano • Intermolecular condensations 
produced bv oxvnitrir groups The author discusses 
the nctions of concentrated sulphuric acid on o-amino- 
nitroxvbcnrol and the action of alkali on o-hydroxvl- 
aminonitroxybenxol.—The Academy has elected Drs. 
Pirottn and Lancinni to the offices of administrator 
and assistant administrator respectively 

December 19 —F D’Ovidio, president, in the 
chair.—G. A. Maggl • Propagation of waves of 
arbitrary form in isotropic media A mathematical 
investigation dealing with objections to Prof. 
Somigiiana’s proof, according to which only plane, 
cylindrical, or spherical waves can be propagated in 
an isotropic medium subject to the usual conditions.— 
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C De Stelsa Ligurian fossil sponges m The 
remains now described were from a calcareous 
deposit at San Martino near the Polcevera, and 
include Dtctyonma lychnucosa —E Del Vecehlo 
Uniqueness in parabolic equations of the third order 
11 —\ Cun petti Potential of excitement of electrons 
in mixture of potassium and sodium vapours —G 
AmeHlal Secular perturbations m the inclination of 
the minor planet Hungarta —D Meestrtal Action of 
enzymes v The resistance of phlhilem to the act n 
of hydrochloric at d in presence of starch —S Sergl 
Vertebra medullary topography of chimpanzee (Anthro 
popithecus troglodytes female] The methods adopted 
are in the m un those of Pntzner and the diagram 
and tables of measurements are applicable to the 
study of the comparative anatomy of the chimpanzee 
and of man in regard to the spinal medulla —A 
Concuctti Geometric theory of binarv forms m 
System of co variants of gi\en degree and Sylvester’s 
theorem 


Books Received. 

Practic il D urying By Dora G Saker Pp vm+ 
131 (London Methuen and Co Ltd) 6s net 
History and Bibliography of Anatomic Illustration 
in its Relation to Anatomic Science and the Graphic 
Arts Bv Ludwig Choulant Translated and edited 
bv Dr Mortimer Prank Pp xxvu+433 (Chicago 
University of Chicago Press, London Cambridge 
University Press ) 10 dollars net 
Journal of the Scottish Meteorological Society 
Vol xvui lhird Series No xxxvti (Edinburgh and 
London W B lick wood and Sons) la 6d 
Spot and \rc Welding By H A Hornor (Techno, 
logiril Hand books) Pp vu+296 (London C 
Griffin and Co , Ltd ) 151 
The Yeir Book of the Scientific and Learned 
Societies of Great Britain and Ireland lhirtv seventh 
Annual Issue Pp vu+354 (I ondon C Griffin and 
Co , Ltd ) 151 

Pope s Manual of Nursing Procedure Bv Amy E 
Pope Pp X1+S96 (New York and London G P 
Putnam s Sons ) 13s 

The Chemistry of Synthetic Drugs By Dr Percv 
May Third edition revised Pp xv+248 (London 
I ongmans Green and Co) tai 6 d net 
The Journal of the Institution of Flectrical En 
gineers Vol lix No 297 January (London E 
and F N Spon Ltd) 101 6d 
Metabolism and Growth from Birth to Puberty 
Bv Trangs G Benedict md Fritz B Talbot (Pub¬ 
lication No 302) Pp vi+2i3 (Washington Car 
negie Institution) 

The Qualitative Anilvsis of Medicinal Preparations 
Bv H C Fuller Second edition rewritten Pp 
Mii+iqi (New York I Wtlev and Sons Inc 
London Chapman ind Hill Ltd) iss 6d net 
Red Lead and How to Use it in Paint By Dr 
Alvah H Sabin Third edition rewritten and en 
ltrged Pp X1+13Q (New York J Wiley and 
Sona Inc I ondon Chapman and Hall Ltd) 
111 6 d net 

A Text Book of Geology Bv J oui* V Pirrson 
Part I Phisicil Geologc Part 11 Historical 
Geologv Part 1 second edition revised Pp vn+ 

*90 (New York T Wiley and Sons Inc London 

Chapman and Hall Ltd) 17s 6d net 
Chemistry of Pulp ind Paper Making By Edwin 
Sutermeister Pp vu+479+31 plates (New York 
I Wilev and Sons inc London Chapman and 
Hall Ltd) 161 net 

(Edema and Nephritis A Cntu.il Experimental 
ind Clinical Studv of the Phvsiologv ind Pathology 
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of Water Absorption m the Living Organism By 
Prof Martin H Fischer Third and enlarged edition 
Pp xvt+932 (New York J Wiley and Sona, Inc 
London Chapman ind Hall, Ltd) 55s net 
1 he Chemistry and Analysis of Drugs and Medi 
tines Bv Henry C Fuller Pp ix+1072 (New 
\ork J Wiley and Sons Inc , I ondon Chapman 
and Hall Ltd) « 3 s net 

A Textbook of Oteinography By Dr J T 
Jenkins Pp x+206 (London Constable and Co 
Ltd) 131 

A Manual of tht Birds of Australia By Gregors 
M Mathews and Tom Iredale Vol 1 Orders 
Cisuirn to Columbae Pp xxiv+279+plates (Lon 
Ion H F and G Witherby) 3 guineas net 
Das Physikaltsche Praktikum aes Nichtphyslkers 
Bv Dr F Grunbaum and Dr R Lindt Dntte 
auflige bv Dr R Lindt and Dr W Molius Pp 
xvi+414 (Leipzig G Thieme) 7a marks 
Imperial Institute Monographs on Mineral Re 
sources with Special Reference to the British Empire 
I ead Ores Bv 1 C F Hall Pp ix+127 (Lon 
don J Murray) fit net 

The Quarterly Journal of the Geological Society 
Vol l\xvi Part 4 No 304 March Pp 323 412+ 
xiv+plites (I ondon Longmans Green and Co) 
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Inventions and Grants in Aid. 

A NOT inconsiderable result of the Great 
War and its long continuance was the 
flood of invention which threatened to overwhelm 
complacent bureaucracy. That procedure, admir¬ 
ably adapted to a Crimean or a South African cam¬ 
paign, was altogether inadequate for coping with 
the necessities of a nation in arms; and a people 
•whose very existence as an independent State was 
threatened became morv and more apparent, and 
at length penetrated the inner fastnesses of 
officialdom. New weapons of offence, improved 
systems of attack, and almost superhuman devices 
for stemming murderous onslaughts were 
demanded. The exigencies of a situation which 
had become grave, if not critical, compelled the 
opening of the ranks of a hitherto jealously 
guarded profession and the unstinted admission 
of the efforts of the civilian to whom organisation, 
the employment of scientific method, and the 
adoption of the latest invention, through keen 
competition in the open market, had become daily 
routine. Thanks to the Press and to many 
another non-official organisation which proclaimed 
the advent of a new era in military and naval 
operations, the inventive faculty of the com¬ 
munity was aroused and stimulated to action. To 
*uch a length did this proceed that it may not be 
too much to assert that there was scarcely an 
occasion when a problem definitely and precisely 
NO. 2683, VOL. IO7] 


formulated did not result in a solution through 
well-thought-out invention. 

The knowing and the wary, before submitting 
the product of their inventive genius in their 
country’s defence, obtained letters patent, and, 
for good or for ill, invoked the aid of the law for 
securin'* remuneration proportional to their in¬ 
genuity or to the proved ability of their inven¬ 
tions. In this respect such a one was wise, for 
from the First Report of the Royal Commission 
on Awards to Inventors 1 it is seen that the Com¬ 
missioners interpreted liberallv the sections of 
the Patent Acts of 1907 and 1919 which gave to 
the inventor, as against the Crown and its De¬ 
partments, rights comparable with those pre¬ 
scribed where the mere subject vv as concerned. As 
regards inventors who, possibly esteeming their 
country’s interests superior to their own, omitted 
to exchange a five-pound note for a patent, the 
Commissioners point out that the exercise of 
bounty was wholly within the discretion of the 
Crown, there being no statutory right to payment 
or reu'ard for the use of their inventions. Never¬ 
theless, it would appear that according to the 
terms of the Warrant under which the Com¬ 
missioners were appointed, unpatenicd inventions 
were to be investigated, and, w here showm to have 
been used in the service of the Crown, a just 
measure of compensation was to be leeommended. 
In the instance of a lapsed or expired patent the 
Commissioners were careful not to rciogmse any 
right to compensation, as the invention was open 
to the world, and, indeed, might have been used 
by our enemies to our detriment. 

As regards subsisting patents, by section 29 of 
the Patents Act of 1907, a section which inured 
for some time after the appointment of the 
Commission, the final arbitrament in the 
matter of compensation lor the use of an inven¬ 
tion lay soltly with his Majesty's Treasury. By 
the substituted section 8 of the Patents Act of 
1919, where a dispute as to user or as to terms 
was present, the High Court was given juris¬ 
diction. But, manifestly, it was to the interest of 
the patentee -and, indeed, of all parties—that dis¬ 
putes should be avoided so far as possible. This 
desirability, amounting almost to a necessity, was 
fully recognised by the Commissioners, who con¬ 
sidered that an equitable basis for compensation 
was to be found in the amount that a willing 
licensor could obtain from a willing licensee bar¬ 
gaining on equal terms. In private bargains the 
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consideration was often fixed on the basis of a 
ro>alt\, and the Commissioners saw no reason for 
departing from this method of assessment 

Even when this position was reached, it was 
seen clearly that in estimating payment upon a 
percentage basis there were still present man\ 
special factors which varying almost in each case 
were to be taken into account, as, for example 
where an invention which could be supplied at a 
cheap rate produced consequences out of propor 
tion to the cost of the article Where some doubt 
was present as to the validity of a patent, or as 
to the use of an invention, a more or less em 
pirical discount or deduction had to be made A 
deduction was also required where the inventor 
was in the Government service, in a military, 
naval, or civil capacity, and had been allowed to 
patent his invention jointly with an official repre 
sentative A further notable instance lay m the 
case of an official who had been placed in a situa 
tion with the full knowledge that the opportunities 
presented to him might lead to successful inven 
tion to which the Government might justly lay 
claim In general, such instances were relegated 
bv the Commissioners to the two categories of 
fnvcntions in respect of which no legal right to 
compensation was present, and, on the other hand, 
where the inventor, at the request of a Depart 
ment of State, or on the broad ground of public 
policy, had refrained from securing a patent 

As regards that large class of unpatented in 
ventions which came before the Commissioners, 
applications for reward by originators were con 
sidered broadly and with due regard to all the 
circumstances of the case, and not merely from 
the stricter legal point of view which was taken 
up when the patented inventions were under in 
vestigation But, the position having been 
reached of rewarding patentees upon the basis of 
"a willing licensor and willing licensee bargain 
ing upon equal terms,” it would have been alto 
gethcr unjust to refuse similar terms to those 
who abstained from securing recompense as of 
legal right 

A class of case which presented difficulty was 
where a general idea or suggestion of extreme 
importance had been put forward, but had 
not been extended to a concrete example Without 
the idea there could have been no embodiment, 
without the embodiment the idea would have been 
useless The embodiment might hav c been solelv 
due to the action of Government officials vet it 
would manifestly have been unjust to refuse to 
acknowledge pecuniarily the originator of the 
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idea In passing, we may remark that there is to 
be found here a flaw in the protection afforded by 
our Patent Law So often the concrete example 
which an inventor has put forward is virtually 
useless until the eye of the expert user has been 
directed to it and suitable modification effected 
Such modification may not have within it, as the 
law stands, that degree of inventive ingenuity 
which would secure validitv to a patent, but 
without which, nevertheless, the original invention 
would prove abortive This consideration was 
evidently present to the Commissioners, for in 
every case their decision depended on how far 
the inventive idea of each claimant, whether 
proximately or remotely, caused or contributed to 
the use by the Crown of the particular invention 
or device As the Report puts it, the claimant 
had to show that his idea or device formed at 
least a link in the chain of causation leading to 
the use of the invention 

Those who are in constant touch with inventors 
know full well how the crudest ideas and the most 
elementary notions are put forward from time to 
time in all seriousness and with full belief in their 
efficacy It is also common knowledge that when 
examples jjerfected by the close attention and pro 
longed application of the expert, without the 
slightest knowledge of the suggestions of others, 
become known, claims to inventorship are made 
by those who had submitted their immature ideas 
So, too, the Commissioners found it necessary to 
deal with a large number of claims which upon 
their face showed no reasonable chance of success 
In order that the time of the Commissioners might 
not be frittered away upon applications of a trifling 
or negligible character, a preliminary sifting was 
effected by a small committee If the committee 
was unfavourable to an investigation bv the Com 
mission as a body, full opportunity was given, in 
all but the most hopeless examples, for the apph 
cant to appear personalh to urge his claim This 
procedure worked well 

As regards the actual sums recommended to 
the Treasury for disbursement, they do not appear 
to have erred on the side of niggardliness Pos 
sibly this was right When it is remembered how 
great, over and above normal commercial profits, 
were those which were secured by contractors and 
others to whom the manufacture of munitions was 
deputed, it would seem just that the reward to 
originators of the designs which were under con 
struction should bear some relation to the excess 
of profits which the originators, in favour of 
others, were primarily the cause of bringing into 
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being Thus one may see how the whole scale or matter under informative cross headings, and a 
plane of payment to inventors became raised less rigid economy in space and paper More 

But the Commissioners considered themselves over a greater freedom in stjle and exposition 
bound by the terms of the Patent Acts and by the w ould be of assistance to the reader By the 
state of public opinion, which had slowly crystal adoption of suggestions such as these, a far 
lised during a long period when such a cataclysm more readable document could be secured, and 
as a world wide contest was not in contemplation much v aluable re isonmg and information run less 
With respect to those inventions which were not risk of being o\crlooked \nd if the price of two 
patented, more credit is perhaps due to their pence were raised to sixpence, oi more, in order 
originators since, rather than tie the hands of to secure these advantages, few would be found 
the Executive by appeal to statute, they were to complain As is the ease with so mans Reports 
content to leave over the settlement of any claim which rmmate from Government sources, the 
which might be theirs to calmer tunes, and to force and value of this I irst Report are not spent 
rely upon the just sense of the community for with its publication The close reasoning with 
the recognition of their services In this respect which it is packed, the equitable manner in which 
we should like to have seen more acknowledg the Commission directed its conclusions, and the 
ment of this disinterestedness than is evinced bj discrimination which it brought to bear upon the 
the Report difficult tasks with which it was ficed render the 

After all, the question arises as to the moralit) Report a valuable document to all who in any way 
of the recommendation of grants At a time when arc, or may be conec rned in assessing compcnsa 
so much was at stake, when the call wis sounded tion or reward for the use of inventions patenttd 
for the endeavour of every individual towards or unpatented Indeed, the Report might well 
the single object of winning the war, is it alto form the basis of a chapter in a classic which con 
gether right, it may be asked, that huge sums ot cerned itself with the patent system of this 
money should be paid over by the State to those country and its administration \\ c can give it no 
who, gifted with inventive genius, were successful higher praise 

m solving in a practical manner the problems with As regards rewards for future inventions and 
which the nation was temporarily confronted ■* discoveries, and means for stimuhting research, 
lhat some recognition should have been accorded, the best method of arriving at satisfactory conclu 
no one could gainsay, but it is a different matter s , on , is, from the nature of the case far from 

to attempt to recompense on a business footing settled Circumstances in respect of men and 

those who, at a period of grave national stress, objects to be secured or aims to be achieved vary 

might justly have been called upon to exert their to such a degree that principles capable of general 

utmost towards staving off imminent peril with application and acceptable to large bodies of 

out excessive fee or reward As regards inventors wor k e rs are difficult to formulate \s described 
who took advantage of the protection afforded bj in \ ulRE f or Tcbrucry 21 1918 (vol c, 

Patent law, and secured thereby legal rights to p 4 s 4 ) Mr Walter B Priest would issimilate the 
compensation, the arbiters before whom the ques Nation of funds to scientific research through 
tion of recompense might finally have come could a spccil j statute modelled upon our Patent Law 

with lairncss and reason have called into review SinC( th , t tlmP Mr Priest has continued to keep 

the duty incumbent upon every citizen to employ at in thc forefront his sc home for the promotion of 

such a time every faculty with which he was s i ientI h c research, and has adapted it to the work 

endowed, and to have recommended reward pro of thc Advisory Council of the Department of 
portionate thereto Sc icntific and Industrial Resc arch In a series of 

As it is a rirst Report ” that we have been memoranda the working of the scheme, as modi 

considering, wc look forward with interest to a hc( j bv special conditions, is set out at length » 

supplemental - ) publication, when it is to be hoped jh C se memoranda, supplementary to the original 

that thc terms of the Warrants under which the sc htme, were submitted to the Department In 

Commissioners were appointed may appear In 
the present instance the terms arc absent In the 
next Report we would also suggest t>pographical 
improvement in its presentation, such as thc em 
ployment of marginal references, a “display" of 
paragraphs, the grouping of closely allied subject 
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due course Mr Priest was thanked for his views, 
and informed that they would receive careful 
consideration Mr Priest is particularlv anxious 
to assist m scientific discover), for which in* 
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adequate remuneration exists on account of 
patents not being obtainable for them, or for some 
other cause, but which has effected or con 
tributed to the attainment of any industrial 
purpose 

The scheme to which attention is again directed 
would affect the bestowal of grants in the case of 
discoveries which, for example, elucidated specified 
phenomena or solved specific problems The pro 
motion of research by means of rewards, Mr 
Priest considers, would also obviate the difficulties 
connected with the selection of research workers 
their remuneration, the duration of their employ 
ment, and their control or supervision The chief 
purpose of the scheme is to provide trustworthy 
means for the administration of grants for reward 
mg the discoverers in the subjects specified in the 
proposed allocation of the grants Endeavour has 
been made to provide for all contingencies such 
that no earnest student or investigator need 
despair of receiving pecuniarv assistance at a time 
when it is most needed 

Mr Priest is far from sanguine that the 
methods foreshadowed by the Advisory Council 
of the Research Department would solve the 
problems how best to encourage inventors and to 
assist individual manufacturers who desire assist 
ance He thinks that a procedure which based 
awards on personal knowledge of the research 
worker, or of the individual recommending the 
research worker is inequitable and tint the 
methods of promoting research by grants in aid 
are fundamental defective 
The memoranda, which are far too long to be 
summarised adequately here, may be considered 
as an advocacy of the system which Mr Priest 
has outlined in his draft of a Bill which has 
for its object the regulation of the allocation of 
money grants for discoveries in a manner analo 
gous to that of grants of letters patent for 
inventions 

The Embryology of Cnnoids. 

Papers from the Department of Marine Biology 
of the Carnegie Institution of Washington 
Vol xm Studies in the Development of Cnn 
oids By Th Mortensen (Publication No 294 ) 
Pp v+94 + xxv 111 plates (Washington The 
Carnegie Institution of Washington, 1920) 
6 dollars, post free 

HE early stages in the life history of recent 
cnnoids have always been regarded with 
interest, because it was hoped that thev would 
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throw light on the evolution of this class, so neb 
and various in ancient seas, and on its relation to 
the other very differently fashioned classes of 
Echinoderma Unfortunately, the only forms that 
have up till now furnished material for the em 
bryologist are the unstalked comatulids, or 
feather stars, and in the past such material has 
come from but a single genus and from only three 
closely allied species of it— Antedon bifida of our 
own coasts, A mediterranea and A adnatica 
The accounts of their development by W B 
Carpenter, Bury, Seeliger, and others have shown 
slight differences, due, in part, probably to 
specific distinctness of the material Even if it 
were not feasible to obtain the early stages of 
any stalked crinoid, still a study of other species, 
representing other genera of comatulids, was 
much to be desired, since it might then be pos 
siblc to infer which features were peculiar to 
Antedon and which were common to comatulids 
generally, if not to the whole class Cnnoidea 
Such a study has now been made by Dr Morten 
sen, who has obtained a fairlv complete series in 
four genera, and the pentacrinoid larvae of two 
others His results are set forth in clear English 
with his usual care, and the memoir is illustrated 
by admirable drawings from his own pencil His 
many interesting results are discussed in a 
General Part” which demands the attention of 
professed morphologists Here we shall select 
for comment a few observations that bear on the 
past history of the class 

The three species of Isomctra, \otocnnus, and 
1 haumatometra from the Antarctic Sea resemble 
other echinoderms from that region in protecting 
the brood Tropiometra cannata from the coral 
reefs of Tobago, and Antedon petasus of the 
Scandinavian fjords, set their eggs quite free 
These two extremes are clearly modifications of 
the normal plan in which the eggs cluster round 
the genital openings, and the pentacnnoids attach 
themselves to some part of the mother or her 
immediate neighbourhood This agrees with the 
colonial habit of many fossil cnnoids in which 
the roots of the young are frequently attached to 
(he stem of the putative parent As in echmo 
derms generally protection of the brood appears 
to involve yolk laden eggs with mcroblastic 
cleavage, but the normal egg with less yolk re 
tains the regular cleavage 

In its early days the crinoid larva has no mouth, 
but in the normal plan the primitive gut 
(archenteron) curves ventrally to meet the in¬ 
vagination (vestibule) into which the mouth after 
wards opens We may infer that there was once 
a stage in which a larval mouth, opening in that 
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position persisted as the mouth of the adult, and plate of comatubds represents the ndianal (the 
this probably represents an ancestral stage of all lower half of the right posterior radial), while 
echinoderms others have homologiscd it with the other anal 

The opening of the hydrocoel (the subsequent (x) ot palaeozoic inadumte crinoid'* Dr Morten 
water ring) to the exterior has a strange history sen believes that his obsen ations fullv confirm 
First a prolongation from the incipient hydroccel the latter view, and, further, indicate that x was 
is cut off as a canal, called parietal This effects derived by vertical fission from the upper half of 
an outer opening (pore No 1), which afterwards the right posterior radial This set ms a sound 
closes At a later stage a fresh canal (stone hypothesis, and it really differs verv little from 
canal) grows out from the water ring and opens that implicit in the tentative term brachixnal ” 
into the remains of the closed parietal canal, and Opposed to all these is the fourth hypothesis that 
a fresh pore (No 2) opens from outside into the the anal v was an entirely new growth It must 
same parietal canal Ihus the water ring is for be left to fossils to decide 

the first tune connected with the outer medium Infr ibasals have been detected in Anfedon medt 
Dr Mortensen regards pore No a as homologous terranca and A adnatica but not in 1 bifida 

with the madrepore openings in other echinoderms, Dr Mortensen, however always finds them in 

and he is probably right Yet he also regards it that species Isometia 1 lorometia and Thau 
as identical with pore No 1 when speaking of matometn arc the only forms in which he has not 
its ‘temporary obliteration although several found them In all 1 ises the lirst urn are radial 

ancient stalked echinoderms, in v anous classes of in position as thev are in all C nn idea Dicv clica, 

Cystidea, have two neighbouring but distinct open whether the infrabasals have atrophied out of 
ings, one of which is plainly a water pore (pore existence or no It is not realised th it thr position 
No 2), while the other has been regarded as the of the cirri depends on the position of the nerves 
opening of the parietal canal (pore No 1) These of tht aboral system, a position originally 
facts suggest that pore No 1 never was a water governed no doubt, by the presence or absence 
pore but may have been a gonopore or excretory of infrabasals but maintained without regard to 
or both Close to the parietal canal in the dorsal the subsequent history of the skeleton 
mesentery, is a group of cells regarded by Dr Dr Mortensen observes that in the growth of 
Mortensen, following Russo as a primary gonad these crinoids the pinnule bearing brachials no 
homologous with the genital organ of Holo longer make their lirst appearance as axillaries 
thurians Dr Mortensen believes that this struc Since he admits, however that each pinnule has 
ture is soon absorbed, and that the genital organs the morphological value of an arm the brachials 
arise as a new structure connected with the axial which bear them are morphologically, axillaries 
organ If the original cells are not carried over That the pinnules did originate as irm branches 
into the subsequent gonad, their genital nature is confirmed by palaeontological ev idence 
seems unproved It is not impossible that some Palaeontologists have long since given up 
persistence mav ultimately be detected Mean I ov&n’s attempt to homologisc the elements of the 
while, their position harmonises with the sug crinoid cup with the apical plates of cchmoids 
gestion that the genital products were set free It is satisfactory to find Dr Mortensm led to 
into the parietal canal and emerged through its the same conclusion But that is a big subject 
pore (No 1), which was the gonopore of the We have said enough to show that for this fruit 
<-v stids ful memoir our Danish colleague and his American 

Ihe crinoid larva normally fixes itself by its publishers deserve the thanks of morphologists, 
anterior end, and the vestibule then moves up embryologists and palasontologists 
towards the future oral end of the pentacnnoid F \ Bvthfr 

lhus the cup of the crinoid is erect on a straight 
stem with a flattened base (like a wineglass) In 

Iropiometra the suctorial disc is weak, many Electrical Theory and Relatmty 

embryos fall to the bottom, and the migration of The Mathematical Theory of Electricity and Mag 
the vestibule is hindered by pressure, thus the netum By J H Jeans Tourth edition 

nnoid grows with a curved stem May not such Pp vn + 627 (Cambridge At the University 

a cause have initiated the evolution of the curved Press, 1920 ) 24 s net 

stems and pendent crowns in Herpetocnnus and QINCE the third edition of this volume was pub- 
the Calceocrimdae? O lished in 1915, the theory of relativity has 

Dr A H Clark has maintained that ttife anal been developed It is now recognised that Max- 
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wells theorv that the ultimate seat of electro 
magnetic and optical phenomena is m the aether 
may have to be modified or even abandoned Ex 
penments have proved that natural phenomena go 
on exactly as if there were no ather We agree 
with the author in thinking that the hypothesis 
that there is an ather may give a possible cxplana 
tion of the phenomena but the hypothesis thit 
there is no ather provides an equally possible 
and very much simpler explanation Linstein s 
theory unfortunately, although it helps us to dis 
cover the laws according to which phenomena 
occur cannot lay claim to provide a mechanical 
explanation of them Electricians know the im 
portance of discovering the mechanisms by means 
of which electric and magnetic forces are trans 
mitted through space When the nature of these 
mechanisms is discovered, there will probablv 
be a great advance in the practical applications 
of electricitv The theory of relativity, a very 
convincing explanation of which is given in this 
book proves that it is unnecessary to presuppose 
an ajther This is welcome as it is known that 
highly complex properties must be ascribed to an 
aether m ord< r that it may explain both electrical 
and magnetic forces In the kinetic theory of 
gases forcts and pressures are explained by a 
flow of momentum and a similar explanation 
might be given of electricd magnetic and gravi 
tational forces 

T rom the practic d elec trician s point of v icw 
the value of this volume would be increased if 
the ordinary working formulae for the high fre 
qucncy resistance and inductance of cylindrical 
wires were given Kelvin s electrostatic and 
hydro kinetic analogies are useful in this connec 
tion The engineer also wants the formula for 
the capacitv between parallel cylindrical wires 
The fact that a brush discharge begins at a per 
fectly definite value of the potential gradient is 
the principle on which accurate high pressure volt 
meters are constructed and it is known that the 
sparking between spherical electrodes occurs at 
a definite potential gradient Kelvin s formulae 
for the attraction and repulsion of electrified 
spheres are proved but no explanation is given 
of the column headed Ratio of charges for equi 
librium We doubt whether the average reader 
would infer from this that spheres electrified with 
like charges would repel one another when far 
apart, and attract one another when close 
together In conclusion, we can recommend this 
book to every student who has a sound mathe¬ 
matical training and every man of science should 
read the new chapter on the theory of relativity 
A R 
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Mathematical Textbooks 

(1) Ihe Elements of Plane Geometry By Dr 
C Davison Pp v 111+ 280 (with tnswers) 
(Cambridge At the University Press igao) 
1 os net 

(2) A Primer of Trigonometry for Engineers 
Vith Numerous Worked Practical Examples 

By W G Dunkley Pp vm+171 (with 
answers) (London Sir Isiac Pitman and 
Sons Ltd 1920) 5s net 

(3) Pure Mathematics for Engineers By S B 

Gates With an Introduction by H A Webb 
Part 1, pp xi+191 Pirt 11 pp xi + 179 
(Ihe New leaching Senes ) (London Hodder 
and Stoughton Ltd 1920) 41 6d net 

each vol 

(4) A Second C ourse in Matin mattes for Technical 
Students By P J Haler and A H Stuart 
Pp via+ 363 (London W B Clive, Univer 
sity Tutonal Press I td 1920 ) 6r 

(j>) Elementary Applied Mathematics A Practical 
Course for General Students By Prof W P 
Webber Pp ix+u S (New York John 
Wiley and Sons Inc I ondon Chapman and 
Hall I td 1920) 7 s 6 d net 
(b) The I ms of Mechanics 1 Supplementary 
Text bool Bv S H Stclfox Pp xi + 201 
(London Methuen and Co Ltd , 1920) 

6r 

(7) Elementary Dynamics 1 i ext book for in 
gmeers By J W Landon Pp 1111 + 242 
(Cambridge At the University Pass 1920) 
tot 6 d net 

(1) era HIS is a book in the old style, written 
1 by an old hand and it has all the lucidity 
that vvl have le irnt to expect of its author The 
subject matter is that of the first six books of 
Luchd with the addition of some miscellaneous 
theorems on such subjects as concurrency and 
loci The method and the arrangement are ap 
proximately those of Euclid with some modern 
improvements Ihe book is the latest of its kind 
and probably the best 

Ihe difficulties of a geometry of this type come 
mostly at the outset When we went to school, 
in a less enlightened decade we were taught that 
* a straight line lies evenly between its extreme 
points and this elusive phrase, which seems to 
have a meaning, has haunted and mocked us ever 
since Dr Davison says (pi) — 

A straight line is sometimes defined as a ltn 
which has the same direction from one extrem 
point to the other The definition is however 
imperfect owing to the use of the word direction, 
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to which no meaning has been given 1 he follow 
ing definition is free from this objection 

Def 1 A straight line is a line such that inv 
part of it, however placed, may be made to he 
upon inv other part of it 

Alas • there are twenty hve words m this dehm 
tion, and no meaning has been given to at least 
twenty one of them It is here that trouble lies 
for every beginner and here lies also one re iso i 
why the modern teacher has taken to experiment il 
geometry 

In a geometry which is essent illy logical and 
metrical we should like to find the mechanism of 
measurement treattd more fully Dr D tvison 
does dehne 1,1 eater and less in terms of 

between for stgmcnts of straight lines but 
this is scarcely satisf ictory for angles (p 4) 
although tl ereafter the idea of magnitude is sup 
posed to be sufheiently 1 uown Again in th< 
subject of proportion incommcnsurabics are given 
only a little paiagraph in small type (p i8t) It is 
to be regretted that the author has not followed 
Prof M J M Hill in giving adequate treatment 
i-o this important notion 

(2) 1 here is now a great host of books on mathe 
matics for engineers, and most of them are bad 
Here is a good bool Mr Dunkley s programme 
is modest it covers the ground as tir as the solu 
tion of triangles lhe main text is clear and 
sound, and it is incorporated with well-chosen ex 
amples of mechanisms which arc fully worked out 
and illustrated with excellent diagrams Lach 
theme that is entered upon is followed through 
to the finish in a way that will give mental satis 
faction to the student Mr Dunkley describes 
himself as a machine tool desigrer ind is appar 
entlv not a teacher 

(3) These two unhappy volumes ire in con 
trast with the last The author sets himself 
the task of covering the whole range of pure 
mathematics from the beginnings of algebra to 
volume integration but it is difficult to see why the 
book is for engineers as there is scarcely a 
reference to engineering in the whole of it The 
quality of the mathematics may be judged by 1 
single citation (p 97) — 

for a series to be convergent the follow 
mg conditions must be satisfied 

(3) The ratio of each term to the preceding 
must always be less than 1 

(4) This book is considerably better than the 
last Much less ground is covered and there is 
a large collection of relcvan exercises, which is 
the chief merit of the book The text is not good 
There is the tendency, familiar in such books to 
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introduce advanced subjects too early, eg in 
hmte scries on pp .8 32 before simple equations 
The treatment of the calculus is pcdagogically 
unsound Thus a differential coefficient is ex¬ 
plained graphic illy as the slope of a graph 
(p i 3 o) but the authors say nothing about tan 
gents until the foot of p 154 When a tangent is 
at length introduced, it is explained as the tan 
ge it to a circle which most closely coincides with 
the small portion of the graph on cither side of the 
po nt lhe introduction of differenti ds (p 158 
Acy) without any explanation is to be depre 
cated It becomes unpvrdonably loose later on 

dy=^(3x°) — x* Hence the integrd of x d\ is 
i' 3 (P 181) 

(*,) \pphcd mathematics docs not here n ean 
rauh inics lhe bool is written to meet the 
needs of students who want some elementary 
mathematical tr lining that they c in use in every 
day affairs The chief need of American stu 
dents appears to consist in having every problem 
turned inside out and may be judged by the fol 
low mg typical exercise (p 74) — 

Sold cotton on 5% commission invested 
the proceeds in sugar at -° 0 commission 
My whole commission was $210 What was the 
price of the sugar and cotton * 

W e do not need to work out such problems this 
side of the pond we know the price of our 
sugar before we start we find it easier 

There is, however one thing in Prof Webber s 
book that we do need, and do not often find m 
English books and that is half a dozen pages on 
statistics 

(6) We like this book The author calls it 1 
supplementary text book, and makes no effort at 
completeness of exposition but selects a number 
of subjects which are not often satisfactorily dealt 
with in ordinary text books and he dwells upon 
them at length His style has the navoeti and 
freshness of first discovery, and there is nothing 
of that supercilious haste that one is accustomed 
to expect in a book designed for engineers 
Mthough the author does not aim it completeness 
he achieves nevertheless a certain continuity and 
unity Among subjects that receive a chapter eacli 
are —Dimensional arithmetic, calculus notation, 
the laws of equilibrium, and velocity diagrams 
The last chapter contains an illuminating discussion 
of four or five examples of applied mechanics 

(7) Mr Landon s book combines a text on more 
or less academic lines with well selected examples 
from engineering as it is taught in colleges The 
examples are clearly stated and neatly worked out, 
but somehow the author does not seem to dwell 
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upon them as if he liked them A special feature 
is made of the treatment of the laws of momen 
turn, which replace Newton s laws of motion 
This treatment is as follows —After a cursory 
reference to mass on p 2, two chapters are devoted 
to kinematics In chap in , p 57 momentum is 
defined Then the hrst law appears (p 58) — 

In any bod\ or system the total momentum 
remains constant unless the body or system is 
acted upon by some external force 

lbe first law introduces a new term viz 
force, which ma\ for the present be defined 
thus — 

Force is that which produces or tends to pro 
duce a change of momentum 

The law is the result of observation 

We prefer Newton but it is only fair to recog 
ruse that laws are always a difficulty m ele 
mentary mechanics and on the whole we are in 
dined to recommend the book H B H 


Our Bookshelf 

A tumal Life in South Africa By S H Skaife 
With an introduction by Prof F Clarke 
Pp x + 281 (Cape Town T Maskew Miller 

Oxford Basil Blackwell 1920) i } i net 
This book is intended to help teachers and pupils 
in South Africa to get to know some of the 
common animals of every grade It is clearly 
written and abundantly illustrated with simple 
thumbnail sketches man} of which will enable 
the student to identify what he has seen More 
critical sifting of the illustrations would have 
eliminated a number— e g that of Apus—which 
blur the total impression It is almost impossible 
except for men like Huxley gifted with an unusual 
educational sense to wnte a book useful for 
teachers and pupils alike and though Mr Skaife 
has done well ht sometimes falls between two 
stools—being sometimes too simple sometimes a 
little difficult There are also various statements 
requiring reconsideration we think thus we do 
not believe that the liver fluke feeds partly on 
bile and we are sure that a sea urchin s teeth do 
not work up and down in their sheaths But 
these are small matters we mention them only 
as instances of a kind of defect that might easily 
be remedied for the book as a whole is sound 
and careful and it will be of great service The 
chapters on insects spiders scorpions and ticks 
are particularlv good We are interested to read 
that Penpatus mav be fed on raw minced liver 
A female with twenty to thirty young ones 
clustering around her like chicks round a hen 
make a very pretty family party Two educa 
tional remarks seem called for (1) It is very 
doubtful whether we are warranted m using a 
word like ugly for such animals as the Ashing 
frog or Galeodea —it seems like undoing one of 
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the endeavours of Nature study which is to show 
that no wholesome free living w ild creature can 
be called common or unclean (a) Is there not 
more than once— e g m regard to flat worms and 
gapes worms—a distinct and deplorable tendency 
to bowdlerise the elementary facts of sex * Be¬ 
cause we appreciate Mr Skaife s good workman 
ship, we would ask him to reconsider these points 
rhe book appears to be extraordinarily dear 

Anniversaries and Other Poems By Leonard 
Huxley Pp x + 82 (Iondon John Murray, 

1920 ) 52 net 

A book of dignified and melodious poems in 
which it is interesting to observe the natural 
history touches—the child s poetic \ lsion is com 
pared to that of some under water larval creature 
glimpsing the sky seeing crooked tops to the tall 
straight trees the full waves of the floral tide 
in a southern April breaking on the hill with 
white narcissus for their foam are contrasted 
with the shyer coming in the north with less 
of fire and more of dew and vet with its own 
exuberance for 

bluebells thick in budding woods 
Stretch pool on pool from tree to tree 
All heaven in the r dew drenche 1 floods 
Of blue that mo 1 v our M dLmd sea 

Mr Leonard Huxlev is a lover of Nature both 
of the great appeals and of the tiniest things 
that pass from sense to soul from Nature s heart 
to man s Common things are dear to him in 
themselves not merely is emblems Of the speed 
well blue flower of happy name he writes — 
It buds on everv fallow swell 
And the bright wish t bids me frame 
hills earth as music fills a shell 
\ ature may or may not be f ithom tble but 
surely it is still unfathomed and we are among 
the heretics who think that of some of its depths 
not reached by the scientific dredge we get an 
inkling by the med um of disciplined feeling Mr 
Huxley makes his contribution a perfeeth clear 
eyed one and we do not agree more than a verv 
little with the mood of the last poem The I and 
of Might Have Been portioned with fehcitv 
though that mood be The author has gone much 
further than that 

Mechanism Life and I ersonalit\ In Fxamma 
tion of the Mechanistic Theory of Life and 
Mind By Dr J S Haldane Second edition 
Pp Mi+152 (London John Murray 1921) 
6f net 

The new edition of Dr Haldane s little work is 
substantially the same so far as subject matter 
is concerned as the first edition which was re 
viewed in Natl re for October 22 1914 It is in 
the fourth lecture on personahtv that the roam 
changes have been made The whole chapter has 
been recast and some additional matter inserted 
with the object of bringing home to the reader 
more certainly the meaning of this admittedly 
difficult subject 
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f The Editor dots not hold himself responsible for 
optmons expressed by hi\ correspondents Neither 
can he undertake to return or to correspond with 
the venters of rejected manuscripts intended for 
this or any other part of Nature No notice ts 
taken of anonymous communication* ] 


1 Oowr m tM at Aurora w the South of 


Several observers have from time to time reported 
that the green aurora! line (A 5578) is commonlv 
observable in the sky at night 1 have often tried to 
see it mvself with various instrumental arrangements 
but without success Shpher, however (Asirophys 
fourn 1919), succeeded in photographing the line on 
everv clear night that he tned He worked it tl 
Lowell Observitory ( shforma as far south as la 
35° N 

Stimulated by his results I have succeeded 
photographing the line on many nights for the past 
month I do not dwavs get it and one of the 
failures has been on a fairlv dear night On the 
other hand manv of the successes have been on 
cloudy though not of course extremely dark nights 
At the present time sun spot minimum is much 
nearer than during Shpher s experiments and for 
this and other r» isons 1 »m inclined to think that I 
have been dealing with fainter auroras than he did 
Success has been due in the mam to the use of 
Marion s new iso record plates which an vert 
sensitive in just the soectril region which is needed 
The programme in view is a systematic comparisen 
of the auroral intensity with sunspots ml nt »gn« tie 
disturbances and ilso a compirison of its intensities 
in different locilitics in («re it Bri* un and elsewhere 
So far as I have been able to learn the auioril sptc 
trum has not previously betn photographed in this 
country * KvviMt.11 

Terhng Place Wilhini Fssex March 21 


Mouat Everest 

Av important event which will add gre itlv to our 
knowledge of phvsicil geography as well as of all 
branches of science has tome to pass The permis 
sion of the Dalai Lima has been obtained to our 
entrv into Tibet For this we hive to thanl Sir 
Francis Younghusband for his carlv love of travel 
whuh took htm through so manv miles of elevated 
wastes in Central Asia culminating in his present 
influence the result of a successful military expedt 
tion and the presence to-dav of a Political Officer 
in I hasa, Mr Bell 

The president of the Royal Geographical Society 
(Geographical Journal February, p 73) after sum 
ming up what has to be done in the countrj, sms 
Our geography of it must be complete ” he could 
not say more than he did in these few words 

The changed conditions at once opened up the 
possibility of knowing more of the highest oeak in 
the world Mount Everest the surrounding topo 
graphv the best wav to it and, lastly what will be 
possible on its flanks After all, the supreme advance 
and gam are centred upon the survey of Tibet if 
this can be extended at any point on the thousand 
miles or so between Kashmir territory and Assam 
through Rudok Gartok, Hundes, the northern boun¬ 
dary of Nepal, Sikkim, Bhutan, Aka, etc , our sue 
cessors mav in time look forward to the po^esston 
of maps of the whole Himalayan chain including 
its northern side Another great advance wdl be to 
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master the secrets of its internal structure and to 
extend what we it present know of Himalayan 
geology to where su few with the necessary know 
ledge have as yet penetrated 

In thinking of a vast country om is led to dream 
and in the making of this grt it map my thoughts 
tell me thit the xibeUns can be employed Iheir 
aitistic abilities are great irt they have practised for 
centuries Almost alone imong (he Asiatics 1 have 
known they c in use a map intelligently, they would 
soon exiel in surveying When I taught a few Lama 
draughtsmen perspective they were delighted Thus 
I am led to contempl »te 1 hr inch office of the Indian 
Survey Department at Lhasa, for instruction there 
would be better for many reasons than in India 

1 he Duke of the Vbruzzi s expedition to the 
Mustokh glaciers has been taken as a model for 
the prtsent one yet it must not be foi gotten that all 
the conditions are different In the former case the 
countrj was known it wts in a native Stitc under 
the control of the Indiin Government and not far 
dist int from 1 well populated district with t sufficient 
supply of food It did not matter how many I uro 
peans were attached to it K w is cimed out 
luxuriously and it grt it expense so txpensive was 
it that 1 fear these great expeditions will render future 
travel over the same ground almost impossible for 
the ordinary explorer 

For this first advance into libet I would have pre 
ferrtd my self and taken for 1 model, the work of 
Sir Aurel Stein His topography (the work of two 
native surveyors) of the kueniun range etc is ex 
cellent and surveyors with similar training would 
be the fitti t 1 on in 1 ibet It is unfortunate that the 
n it ve surveyors evcllent really splendid men as 
somi of them are have not the edue ation and know 
ledge to observe and write on th eeuntiy they map, 
but we cannot have perfection 

In a recent article on Mount I vcrest in the 
Surrey Advertiser I seid Of this 1 im convinced 
the sm illcr the party and the less fuss made about 
it the better 1 his is truer now than when it w is 
first written From what I read in the papers and 
from a circular from the president of the Alpine Club 
the size of the party is indicate! and its growth 
is fast—five and i doctor To this his to lit added 
the suivcv party 

V great deal has since been published from various 
sources regarding whit has to be done before Mount 
Everest is reached it is mostly imaginative for we 
know re dlv nothing h ivmg so liltl to guide U9 \o 
n ore is known than 1 knew when 1 left the top of 
the Scmhal 1 ngonometrie al Station Darjeeling in 
December 1 V>3 I had been examining the positi m 
of Mount Tvcrest fir iwav on the west ind this with 
a surveyor’s eye noting the points and peaks to be 
visited and the general lie of the ground 1 have a 
vivid recollection of it all remains the same and 
is common knowledge The best authorities nt 
present are Ryder Younghusband, and Bruce for 
they have seen the Everest mass at shorter distances 
Darjeeling is now the terminus of a railway a few 
hours iuii from Cal utn This fact much afficts in 
expedition starting from it which is well set forth be 
It Col C How iid Burv in the Geoqrapht al Journal 
for rebruitv p 121 Still some things have not 
titered and 1 can confine mvself to what I would have 
done so many years ago had I been deputed to survey 
the head waters of the Aron River—of course, with 
the Tibetans prepared to see me and with political 
troubles absent as they are at present I would 
have worked precisely tut I had done in the previous 
summer when I surveyed the Pangkong Lake and 
the high country of Changchingmo (vide Proc Royal 
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Geograph Sot, December, 1866) I would have pro¬ 
ceeded by the head of the lan bur River, with 
Hooker a* my guide—made the attempt, at any rate 
and failing in that route in Nepal tiKtn that of the 
Doukia l a and got on to the Arun drainage as soon 
as possible 1 would have gone preferably alone, 
with a very smtll establishment of hillmen, Lepchas 
or Bhutias—men who know something of the 
lounirv tnd of the habits of the people It is essential 
also to hive a man of position and rank with the 
party, success depends greatly on him 
I would hivf taken a very limited store of pre 
served food, trusting is much as possible to the 
eountn for ill supplies for my men and mvself 
Sheep are ilwavs procurible on the Pangkong I 
lived solely tn mutton and the few birds 1 snot At 
thit time I had in invaluable man as chuprasie and 
interpreter he hid come with me from I idak Born 
it Leh his fithei wis a Kashmiri merchant and his 
mother i I ldiki He spoke Hindustani Puniabi 
ind libit in h lnd the issurin t in 1 tn inner of th 
lndnn with i 1 nowledge of the religion and habils 
if hs mother s r no Ills riligion Mohammed in 
sit lightlv upon hitn and lie was quite it home 
unong Buddhists 

The suruv worl ever i Ivrg arei is eisy but 
some of it must 1 e stifT particularly wheie the 
descent otf thi high plitiau lommimes I lie 
accurate hung of stitions in idvinie will necessitate 
going over much ground and tike timi for tngo 
nomitnnl points arc few I he bise of mv work 11 
1863 would hue been in Sikkim since ill surveyed 
The present base is the frontier itself and I finc\ 
i lirgi irti if this is 1 nown north of C humbi It 
is really onlv one mins wirk lo shoyv this 1 
put on rtcird here how the topography of the Kashmir 
territory wis done ind refer anyone interested to 
mv paper re id before the Rovil Geographical Socntv 
on January 11 1864 with i m ip of Baltistin attached 
This covers some 4000 squire miles plane tabled in 
the summers of i860 and 1861—i most difficult, lofty 
and gl mated country entailing much climbing 
The Duke of the Abrum had this map to guide 
him when he made his expedition to the great Baltoro 
glacier This glacier I was fortunate to be the first 
European to see ind follow up to the base of the 
second highest peak m the Himalayas and I wis 
then within seventeen miles of the summit 
Hiving spent the best years of my life qn the Hum 
lavas or in sight of them and collected and written 
on the fossil and recent fauna I naturally take a 
deep interest in the exploration of Tibet which now 
seems possible I should be sorrv to see any difficulty 
arise political or otherwise 
We arc living in an extrwagant age Nothing ap 
parentlv can be done except on a vast scale, more is 
spent than need be The size of the expedition mav 
frighten the Tibetans and leid to difficulties as it did 
before when another large expedition was to have 
entered the country H H Godwin Austbn 

Vorc Godaiming Surrey March 16 


Mplmuhw Sue and Range of Molecular Attractions hi 
SokitkHis 

The dimensions of 1 molecule of starch according 
to the estimate of I obrv do Bruvn are of the order of 
40 Angstrom units Protein molecules containing 
sulphur in the form of i evstine group if that sulphur 
amounts only to 1 per cent as is commonly the case 
must have a molecular weight of not less thin 6ono, 
and in the case of hsmoglobtn as is familiar the 
percentage of iron ooints to 1 molecular weight nearly 
three times this value The dimensions of protein 
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molecules are probably, therefore, of the same order 
ua those of the starch molecule 

I he radius of th? sphere of molecular attractions is 
dso commonly estimated at 50 Angstrom units lhis 
meins that in a solution of 1 substance the molecules 
of which arc of the size attributed to the molecules of 
starch and miny proteins, a molecule of the solute 
will 1 eep the molecules of the solvent on opposite 
sidis of it it such a distance from tich other as to 
be just out of ringe of t »ch other s influence The 
molecules of the solvent at its surface must tend to 
bihavc as if they were in a free surface of the solvent 
(iced by the solute—thit is to sav, they will be sub¬ 
ject to internal pressure the resultant of which will 
ict in a lim normal to the surface tending to draw 
them iw ty from it Supposing that the molecules ire 
spherical ind that a sphere reoresenting one of them 
his is its diameter the radius SC (hig 1) cf the 
sphere of moleculir ittraction ibout a molecule of 
solvent at its surface it C if i plane bisecting this 
sphere of itlruticn he drawn tangential to the mile 
lule of solute through the lim \B which pisses 
through the molecule of solvent it the point C then 
the hemisphere \I B is the spice w ithin which other 
mol cules of solvent are ill free to c\ert their attrac 
tion upon C the resultant being a force acting in the 
direction Cl s vvoull hi the use were it in 1 plane 
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surface of the stlvent lhc other hemisphere \SB is 
occupied as to one quarter of its volume by tht mole¬ 
cule of solute and the remaining three quarters is 
so disposed that the resultant of the attractions 
everted bv the molecules of solvent in it which acts 
in the direction CS is a fraction much smaller thin 
three quarters of the opposite force acting m the dirtc 
tion CL, and therefore thi sum of the two opposing 
forces is a considerable force m the direction ( I , 
much greater than one-quarter of the internal pressure 
of a molecule in a plane surface of the solvent in the 
ease of water, therefore, more than a 3 oo atmospheres 

If the diameter of the molecule of solute were but 
half that attributed to the molecule of starch its 
volume would be reduced to one eighth of that in the 
cise presented in Fig 1 and the friction of the hemi 
sphere ASB which it would occupy would be one- 
tnirtv second instead of one quarter The force acting 
in the direction C S would beiorr spondingly increased, 
and the resultant of this and its opponent would be a 
force in the direction GL merely somewh it more than 
one thirty-second of the internal pressure on a mole¬ 
cule in i plane surface 

In the case of a molecule of the sire iltnbuted bv 
Nernst to a molecule of carbon dioxide little more 
than one-twentieth of that of a molecule of starch, 
the fraction of the hemispherical space ASB which 
it would occupy would be about 1/33000 and the 
force tending to remove a molecule of solvent from 
its surface would be about eight thousand times 
smaller than that acting on solvent molecules in con¬ 
tact with a molecule of starch, and something of thp 
order of 1/33000 of the internal pressure m 1 frt 
plane surface 
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If, on the other hand, a suspended particle of 
dimension!) double that of a molecule of starch be 
considered, the fraction of the hemisphere ASBffrig 3) 
which would be occupied by the suspended particle 
would be five-eighths, and would include all that pait 
of it where any effective component in the direction 
CS could bc i developed, so that the resultant acting 
on a molecule of the sunounding liquid at C in this 
case would be consult 1 !able more than five-eighths of 
the full internal pressure at a plane surface. 

From such considerations it is clear that in passing 
from molecules of the dimensions estimated for those 
that give true solutions to molecules of the si/c that 
is compatible only with colloidal solution, if the rela¬ 
tion between these dimensions and the radius of the 
sphere of molecular attraction is such as has been 
presented, a verv great change in the behaviour of a 
solvent such as water must he ubseived t'onsidering 
onlv, as has been done in this letter, the relations 
between the molecules of solvent, the force tending 
to withdraw these molecules from the surface of 
molecules of solute will be found to increase eight- 
thousandfold. ’I he Ini uc molfcules must be far more 
unstable dispetsed than the small. As soon as thev 
come within a distance of each other which is less 
than the radius of attraction for the solvent, thev 
will be foreecl together bv the internal pressuie of the 
solvent 

The force tending to remove a molecule of solvent 
from the suifate of a put tide 100 A. in diameter>J 
sav =75 per cent of the internal pressure at a plane 
surface; a starch molecule 50 A in dinmeter>J 
say =33 |>ei cent ; a molecule 25 A in diameter>i/j2 
sav =5 per ci nt ; .1 CO molecule 25 A. in dia- 
meter>t/12000 sav -0 005 per cent 

In this consideration of the conditions obtaining in 
solutions no account nhviovislv has been taken of anv 
fours except those in plav between the molecules of 
solvent The supposition of such forces carries with 
it the supposition" also of similat forces acting hetween 
molecules of solute, and espoeiaUv, too, between them 
and the molecules of solvent \Vhen there is no at¬ 
traction between solute and solvent, even the small 
residuum of unbalanced internal pressure which a 
particle leaves free to art on the molecules of the 
dispersing medium when its dimensions are as small 
as those assigned to the molecule of carbon dioxide 
must result in its joining up with others of its kind— 
in fact, in its bping insoluble. The difficulty that 
such considerations taken bv themselves leave un¬ 
touched is the difference between the finite degrees of 
solubilitv peruliar to each kind of substance capable 
of dissolving in a solvent J. B. I-FviHrs. 

The University, Sheffield. 


Oceanographic Research in the British Empire. 

Is the intcicsting leading article in Natukf of 
March 10, and in the discussion which preceded it, 
one method of conducting oceanographic research 
appears to have been practically ignored. Wc mean 
its encouragement in permanent institutions and by 
rontlnucd marine surveys in the diverse parts of the 
British Empire. You have rightlv laid stress on the 
importance of intensive study in particular localities, 
but wc doubt whether research of the kind can be 
carried out in a satisfactory manner bv parties de¬ 
tached for limited periods of time from an expedition 
of world-wide scope. There Is nothing that has struck 
us more In our own work on the Indian seas and 
lagoons than the Importance of returning again and 
again to the same place to investigate special 
problems. For example, in the investigation of the 
fauna of the Chilka Lake, a small offshoot of the 
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Bay of Bengal, now being completed by the Zoo¬ 
logical Survey of India, the true character of the fauna 
is being elucidated only by returning year after year 
and month after month to the same hunting-grounds; 
and it is not only the fauna to vv hich this applies, for 
we find that the hydrography also must be studied 
aguin and again in years of different climatic condi¬ 
tions and at all seasons 'I he Chilka Lake is onlv a 
minute, almost isolated, fragment of the ocean, but 
in ordei to obtain a solid basis for the working out 
of any o< canographic problem recurrence is necessary, 
not only because conditions change from time to time 
—and in many parts of the on.in thev ihange, so far 
as we know, veiv hub—but also because detailed 
vvoik on results obLained in the field inevitably opens 
new vistas, suggests unsuspected sourres of error, and 
reveals paths that ought to be followed out 

We would suggest, therefore, the possibility of 
giving further encour.igi ment to local oceanographic 
mvcstigations Surh investigations have hitherto been 
very largely, though bv no means exclusively of a 
faunistic nature; for example, Dr. Gilchrist’s work 
on the seas of Africa, that of the Australian Fisheries 
Department, and last, but not least, that of the 
R I.M S. Investigator in Indian seas. There is no 
reason, however, except the lack of physicists, to use 
the term in a broad sense, whv this should be so, and 
even zoology, not to mention botany, still offers an 
unlimited scope for oceanographers. War has inter¬ 
fered vvith the wotk of the Investigator, but we have 
everv reason to hope that her scientific researches will 
shortly be resumed under conditions more satisfactoiv 
than ever before, and that for nt least one month 
everv vear the weak of the ship will be devoted to 
purelv scientific* research. The Madras Fisheries 
Department already possesses a small marine labora¬ 
tory in the Gulf of Manaar. and we hope that the 
Zoological Survev of India will shortlv be in a position 
to open a latgor one* in the Andaman Islands, the 
seas round which, perhaps, offer as good—oppor¬ 
tunities for oceanographic investigations of all kinds 
as anv seas in the world The interest of the Govern¬ 
ment of India in work of the kind is proved bv the 
fact that the post of Surgeon-Naturalist to the Marine 
Survev of India has been in existence since 1875. 
Shortlv before the war the trustees of the Indian 
Museum, with the approval of the Government, con- 
suited the leading marine biologists throughout the 
world as to the advisahilitv of granting increased 
facilities to the Suigcon-Natumlist, and the Govern¬ 
ment accepted the pinetiinllv unanimous verdict of 
the experts bv voting additional grants, etc It has 
onlv been the war that has interfered with its 
generous proposals We aie not acquainted with 
details as to the encoui age ment given to occano- 
graphic research in the Dominions, but the instances 
we haw already cited arc sufficient to prove that it 
has not entire Iv lacked svmpathy, even if only from 
a strictlv practical point of view. 

Would it not. portion*., he more feasible to approach 
the different Governments of the British Empire, 
which abuts on the seas of ail the world, to organise, 
with the aid of the experts In their employment, 
separate but co-ordinate research rather than to 
attempt to set on foot a single rolossal expedition 
the cost of which is admitted nt present to be pro¬ 
hibitive. while its course could not be permanent, or. 
indeed, extend for more than a comparatively few* 
years’ 

N. Annandat f. 

Director. Zoological Survev of India. 

R. B. SRYMOUR SrWRLL, 

Surgeon-Naturalist to the Marine Survev 
of India. 

Rovai Societies* Club, St. James's Street. 



140 


NATURE 


[March 31, 1921 


The Sound of Distant Quo fro 

With reference to the letter of father Schaffers 
in Natlrk ot March to it i& certainly a fact that 
sounds from moderate distances arc heard most plainly 
when there is a wind reversal at a moderate height 
and when the upper wind comes from the same direc¬ 
tion as the sound \t this place the sound of faring 
off the east end of the I sit of Wight is heard best 
when a south wind is blowing over a light wind 
from some other quarter Vs rtgards conditions 
when the sound of gun fare from tht Front was 
heard in this country 1 do not altogether agree with 
what Tathcr Schaffers writes He says that sound 
waves art bent upwards when temperatures are 
diminishing and the strength of a head wind is in¬ 
creasing with altitude 1 he former is at its maximum 
efficiency in summer when there is a steep gradient 
over the surface of the earth the other is nearly 
always a characteristic of air flow s since, is a rule 
friction against the soil retards the lower strata 

Father Schaffers goes on to sav that temperature 
inversions at moderate heights are rare in summer 
and that at all seasons a wind between south west 
and north-west—that is, a head wind for sounds 
coming towards this country from Flanders—generally 
occupies the whole height of the troposphere But 
with anluyclonic weather and with easterly surface 
winds these conditions ire not always realised and 
I am under the impression that it was chiefly in such 
weather that the sounds were best heard There are 
certainly manv occisions when the temperature 
gradient is very slight in clear anticyclonic weather, 
and in in easterly wind there is often a sharp increase 
of velocity up to i km or 2 km before any decrease 
takes place Moreover it often happens in summer 
ind in other seasons, that no westerly wind is met 
with at anv height up to the top of the tropo 
sphere 

There are therefore it seems to me many occa¬ 
sions when a sound wave might be refracted down 
wards bv an easterly wind and reach the surface a 
considerable way to the west of the source Sound 
waves that went up at a fairly high angle might get 
through the strongest part of the easterlv wind and 
never reach the surface but those whtrh went up 
at a less angle would be refracted and never get 
through the easterly wind I am inclined to think that 
any cause which occurs to make sounds to be heard 
at great distances must opcrite fairly low down in 
the atmosphere if the waves went I > a great height 
before being bent down the sounds would seem to 
come from high up whereas mv experience was that 
thev seemed to come from somewhere near the 
horizon If this is the experience of others it should 
rule out the hvdrogen-atmospberc theory a sound rav 
which went up to 100 km sav and was thence 
refracted down to the surface at a distance of 200 km 
from the source would come down at an angle of 4 s 0 
and such sounds would hive been attributed bv 
ordinary observers during the war to some aerial 
fighting 

I he question of the propagation of sound-waves in 
the atmosphere has been very fully dealt with by Mr 
S Fujiwhara (Bulletin of the Central Meteorological 
Obseiaatorv of Japan vol 11 Nos 1 and 4) Mr 
Fujiwhara maintains that the abnormal propagation 
of sounds to great distances, silent regions, and 
regions of double audibility depend on the wind struc¬ 
ture of the atmosphere and that sound w aves mnv be 
reflected in certain conditions of a heterogeneous wind 
structure He has taken certain cases of wind struc¬ 
ture revealed by pilot balloon ascents it Ditcham and 
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has calculated theoretically the regions of audibility 
which should be found under the conditions existing 
at the time, he finds that these agree fairlv well 
with the size and shape of the areas of audibility of 
explosions of the volcdno of Asamayama He also 
maintains that the wind structure of the atmosphere 
at the time of in explosion may be deduced from the 
treat of audibility * 

C J P Cave 

Ditchim Park Pctersfield Mirch 2t 


Sound Transmitted through Barth 

1 up letters from Mr C C irus-Wilson and Dr 
( hirl s Divison in Naiurp of March 24 prompt me 
to give the following experience 

In June, 1903, I was trekking towards the Victoria 
1 alls On tne night before irrival we outspanned 
some twelve miles to the south and on retiring to rest 
cn the bare ground 1 became iware of a curious, 
rhythmic sound quite distinct when my etr was 
pressed against the soil 1 told my two brothers 
who found they also could hear the pulsation and 
one of them suggested thit it must be due to the 
booming of the distant cataraet 

To me the most inti re sling point is not that the 
sound was transmitted be the earth but that it was 
transformed into rhethmic vibr ition—very different 
from the constant roar e ne hiars when close to the 
Tails Some process ef interference would seem to 
occur and give rise to this result 

Regin aid G Durrani 
Rose tree Marlborough March 26 


X-rays and thsir Physioiopoal Effects 

1 he death of my brother Dr Ironside Bruce, from 
a hitherto unsuspected danger in the use of X-ravs 
by medical men for purposes of treatment and 
diagnosis has an aspect other than its personal or 
medical one 1 only write to Nature because I feel 
impelled to address an appeal to workers on the purelv 
physical research problems connected with X rays 
I suggest that there is a need for closer association 
between the latter and medical men practising radio¬ 
logy The advance in medical knowledge which the 
Vrav has rendered possible has been immense 
and it is becoming practuallv indispensable in the 
dugnosis of disease But it is now clear that its 
use by prictitioners may be curtailed unless some 
more effective measures of protection for radiologists 
can be devised 

On manv occasions mv ldte brother expressed to 
me his difficulty in obtaining precise physical know 
ledge hearing on the nature of the rays and their 
effects on human tissues Not manv davs before his 
death he returned to this subject and said that if he 
recovered he would devote his life to reseirch on pro- 
teitive measures If a layman might venture an 
opinion it would be that medical men generally can¬ 
not be expected to conduct research on the methods 
of production of the rivs or on the exact nature of 
the various kinds of rnvs produced b\ different forms 
of apparatus On the other hand phvsicists are not 
ordinanlv competent to investigate the purelv 
biological effects of the ravs Hitherto medical 
men have been lulled into security bv the belief 
that the onh injury to be feared was dermatitis, 
which they believe is caused bv rays of low 

penetration * and are probablv stopped even 
bv ordinary clothing materials Again thev believe 
that protective screens of lead glass afford full pro. 
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tection. We may now doubt whether they do, at any 
rate in some circumstances. 

In the interests, therefore, not only of radiologists, 
but also of suffering humanity which any curtailment 
of the facilities for X-ray treatment will affect, I 
appeal for an organised effort on the part of physicists 
and biologists m collaboration to institute research 
into the effect of X-rays on living tissues. I have 
sufficient confidence in science to feel that, as a 
result, methods will be devised which, while pre¬ 
serving the usefulness of the rays for medical pur¬ 
poses, will guard the devoted band of practitioners 
against the tragic risk which now stands revealed, 
f feel that in making this appeal 1 am discharging 
a duty imposed upon me by my brother 

March 25. 

Since the above was written I have learned 
that some months ago steps were taken by the 
Medical Research Council to organise research 
on the action of radio-active rays on living tissues. 
With this work prominent physicists will be asso¬ 
ciated. I am confident that this collaboration will be 
productive of good results, and I am glad to know 
that the appeal I ventured to make had already been 
answered A. B. Bruce. 

March 20. 


Greenland in Europe. 

During the present month a new light has been 
thrown upon the Aberdeen kayak (skin-canoe) referred 
to in Nature of January 13, p. 648. Fresh informa¬ 
tion upon this subject is* found in a diary of a tour 
through Scotland in 1760 by the Rev. Francis Gastrell 
(horn 1707; M.A. Oxon. 1728), son of a Bishop of 
Chester, and owner—by purchase in 1753—of New 
Place, Stratford-on-Avon. His diary is now pre¬ 
served in the Shakespeare Museum at Stratford. In 
a paper rend on March to before the F-dinburgh 
Bibliographical Society Mr. Jame3 Sinton * quoted 
Gnstrcll’s statement that when visiting King's College 
Chapel, Old Aberdeen, on October 12, 1760, he there 
saw “a Canoo about seven yards long by two feet 
wide whfich] about thirty-two’ years since was driven 
into the Don with a man in it who was all over hairy 
& spoke a language whlfchl no person there could 
interpret; he lived but three days, tho all possible care 
was taken to recover him." This canoe is now In 
the anthropological museum at Marischal College, 
Aberdeen. Its exact length is 17 ft q in., its greatest 
breadth being scarcelv 18 in. nnd its weight 34 ib 
Francis Douglas, who saw it in or about the year 
1782, describes it as "a ranoc taken at sen, with an 
Indian man in it, about the beginning of this cen¬ 
tury. He was brought alive to Auerdeen, but died 
soon after his arrival, nnd could give no account of 
himself." 

These two statements do not coincide, but there can 
lie little doubt that they relate to the same individual 
The hairiness of which Gastrell speaks suggests a 
non-Mongolian tvpe, but it might only mean an imper¬ 
fect recollection of the fur hood, shirt, and breeches 
worn by kavak-men. A similar canoe, captured in 
Orkney waters, and preserved In Edinburgh in i6q6, 
had with it “ the shirt of the barbarous man that was 
in the boat." Dr. James Wallace (F.R.S. Lond ), 
writing in 1700. savs that “there is another of their 
boats in the Churrh of Burra in Orkney." In the 
same year the Rev. John Brand states that such 
canoes and canoe-men were then frequently seen upon 
the coasts of Orkney, "as one about a year ago on 
Stronsay, and another within these few months on 
Westrav—a gentleman with many others in the Isle 
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looking on him nigh to the shore,—but when 
any endeavour to apprehend them they flee away 
most swiftly.” David MacRitchie. 

4 Archibald Place, Edinburgh, March 21. 


The Peltier Effect and Low-temperature Research. 

Wmi further reference to the suggestions of Mr. 
Campbell bwintun and Sir Oliver Lodge contained in 
Naiure of March 10 and 17 that the IVluer effect 
may disappear at a very low temperature, this appears 
very improbable from the fact that, as long ago 
pointed out by myself, there is a i continuous transi¬ 
tion between metals and non-metals, and this dis¬ 
tinction between them does not vanish at low tem¬ 
peratures. Consequently, pairs of elements must 
always exist with clectrothermie differences. The 
nearly “perfect” metal may become a “perfect” 
conductor of heat and electricity, and the nearly 
“ perfect ” non-metal may become a “ perfei t ” non¬ 
conductor at low enough "temperatures, but the inter¬ 
mediately graded elements would become neither 
perfect conductors nor absolute non-conductors, but 
would behave much like certain elements at ordinary 
temperatures. The periodic law would enable 
physicists to predict almost with certainty which 
elements would exhibit the desired effect best at low 
temperatures. 

It may repay physicists who intend to study these 
effects to look up pnpers written by me many years 
ago, e.g. “ Some Remarks on the Conn -ction between 
Metals and Non-Metals.” etc , which occur In the 
Chemical News during the years IQ03, 190^, and 1905. 
Also my book “ Researc hes on the Affinities of the 
Elements and on the Causes of the Chemical Simi¬ 
larity of Elements and Compounds” (iqos). I have 
been hoping for the opportunity of revising the latter 
and bringing it up to date, but unfortunately have 
always been overwhelmed with technical work. 

Geoffrey Martin. 

109 Corporation Street, Mancncster, 

March 22. 


Relativity and the Velocity of Light. 

The great interest of Mr. Jeans’s letter on this 
subject in Nature of March 10 is, I think, sufficient 
justification for my letter by which it was evoked. 

Tho argument used bv Mr. Jeans to support the 
proposition that it can be shown that both on the 
outward and on the inward journey light travels with 
the same 1 onslant velocity is, to me, difficult to follow 
Majorana's experiments deal respectively with a 
source and a reflecting mirror moving relatively to 
the observer, whereas in the Michelson-Morley experi¬ 
ment both are at rest with the observer. I cannot 
then see the bearing of Majorana's results upon the 
question whether P and a remain unchanged in th. 
case given by Mr Jeans 

I am sorry I misunderstood the words used by Mr 
Jeans in his article in Nature of February 17 to 
imply a belief in the possibility of measuring the 
velocity of light in a unidlrci tional course. It appears 
to me, however, that the truth of this proposition Is 
involved in the affirmation of the proposition referred 
to In the paragraph above; fqf the mean velocity of 
light on its outward and return journeys after reflec¬ 
tion from a mirror can be measured. If also its con¬ 
stancy outwardly and inwardly can be affirmed, does 
it not follow that the velocity on a unidirectional 
course becomes known, contrary to the principle of 
relativitv? C. O Bartrum. 

3a Willoughby Road, Hampstead, March 15. 
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Stellar Magnitudes and their Determination 

By H Sienckr Jones, Chief Assistant, The Royal Observatory Greenwich 
I —Apparent Magnitudes (a) Visual 


T HE magnitude of a star as determined by 
direct astronomical observation is a measure 
of its apparent brightness on a scale which has 
been precisely defined only within recent years 
Hipparchus was so far as is known the first to 
assign magnitudes to the stars, and his results 
have been preserved for us by Ptolemy in the 
Almagest Ihe classification of Hipparchus was 
a crude one, the stars being divided into six 
classes, all the brightest stars being assigned to 
the 1st magnitude and all those only just visible 
to the naked eye to the 6th Ptolemy extended 
the classification by recognising the gradation in 
brightness between the stars in a given class this 
gradation being indicated by the words /xu(uv 
and IXaoxrw used to denote that a star was 
brighter or fainter than the average star of its 
class Ptolemy s estimation-, were adopted 
almost universally until the time of Sir William 
Herschel, who developed a plan for representing 
various degrees of difference m brightness between 
stars by the use of arbitrary symbols and made 
observations of the magnitudes of nearly three 
thousand stars It was not until Argdander 
carried out the great project of the Bonn Durch 
musterung (185a onwards) that magnitudes were 
first estimated to tenths and even in this great 
work the scale adopted though made to corre 
spond fairly closely with the then existing scales 
was an arbitrary ind not a uniform one 

Sir John Herschel was the first to attempt to 
formulate a numerical relations!? p between the 
apparent brightnesses of stirs of successive mag 
nitudes and he concluded that the best repre 
sentation was afforded bv a relationship accord 
mg to which a decrease in light in geometrical 
progression corresponds to an increase in magni 
tude in arithmetical progression He also esti 
mated that the actual ratio of the light of a star 
of the 1 st magnitude to one of the 6th is at 
least 100 1 Herschel s conclusion is in accord 
ance with a psycho physical law enunciated by 
Fechner that as a stimulus increases in geo 
metrical progression the sensation produced by it 
increases in arithmetical progression the law 
being departed from however in the case of very 
intense or very weak stimuli According to this 
law, if I m denotes the apparent brightness of a 
star of magnitude m then I m Im+am - if 4 * 
where fe is a constant which is called the light 
ratio ’ 

Using this relationship the value of k (or log ft) 
corresponding to varftus earlv senes of magnitude 
determinations after standardisation by various 
photometric devices can be found These show 
a somewhat wide variation around a mean of about 
o 40 for log k Thus a few values are — 
Herschel 0407 \rgelander 0431 

Struve 0383 Groom bridge 0-388 
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1 he values are not, in general constant within 
any given series Thus for the Bonn Durch 
musterung of Argelander we have — 

For magnitudes 3 to 5 o 39 

5 to 6 030 

6 to 7 o 39 

7 to 8 0 39 

8 to 9 044 

it was therefore suggested by Pogson that 
the value o 40 for log fe should be definitely adopted 
as a basis for accurate photometric determinations 
of magnitude This value is in sufficiently close 
agreement with the values derived from the older 
series of determinations to ensure that the magni 
tudes derived on this basis will not deviate greatly 
from the older estimates Owing to the convent 
ence of this figure all modern photometry has 
been based on this convention which assigns a 
value to ft of 351a The convenience of the 
hgure is due to the facility with which it enables 
estimates of brightness to be transformed mt> 
magnitude differences (A n =3 slog 
In the case of two stars one of which is 100 times 
as bright as the other we then 1 ve Am 3 mag 
litude exactly n arnrdin c wth Sir J 1 
Herschel s estimate 

Having adopted this ronvtnt on it becomts 
necessary before a magnitude can be assigned 
to any star to fix the zero from which the magni 
tudes are to be estimated it being agreed that 
the scale shall be continued in both direction 
stirs brighter than 1 stir of the 1st magnitude 
being assigntd zero or negative magnitudes The 
use of the term negative magnitude maj be 
misleading to thosi who ire not astronomers but 
the conception is a useful one if the scale of m g 
mtude is to be considered—as theoretically it mi st 
be considered—capable of infinite extension at 
each end It has the further advantage of not 
causing a break with the old established conven 
tion that the brighter the star the smaller (olge 
bran ally) is the quantity denoting its magnitude 
It is convenient so to choose the zero that the 
modern precise photometric magnitudes shall 
agree as closely as possible with the older values 
which we have seen also corresponded closely with 
a value of 04 for the logarithm of the light rati 1 
In actual practice the zero has been fixed some 
what indirectly in the extensive visual photo 
metric work earned out at the Harvard Observa 
tory all the stars were compared with the Pole 
star for which a provisional magnitude uas 
assumed Thus differences of magnitude only 
were determined All the magnitudes were finally 
increased by a quantity so chosen that the mean 
of the magnitudes deduced for 100 circumpolar 
stars between the and and 6th magnitudes agreed 
with the corresponding mean of the values as 
signed in the Bonn Durchmusterung In the 
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photometric Durchmusterung of Muller and Kempf 
at Potsdam the zero was chosen so that the mean 
magnitude of 144 selected fundamental stars north 
of the equator, between magnitudes 4 and 7, 
should agree with the corresponding value in the 
Bonn Durchmusterung I he systems «»f mng 
mtudes derived in these two investigations are not 
in absolute accordant e is will be seen later 
I or the accurate determination of visual migni 
tudes, some form of photometer is necessary I hi 
two types which have provided the best results 
are the /ollner photometer and the meridian 
photometer of Pickering The former is illustrated 
in Fig 1 the print iplt of the instrument consist 
ing in the formation of two images in the focal 
plane of the telescope one being the image of the 
star under observation and the other that of an 
artificial star the brightness of which can he varied 
and brought into equ ilitv w ith thnt of the real 



star lhe light from v standard lamp, giving a 
constant illumination passes through a pin hole in 
a diaphragm 0, holes of different sizes being used 
to simulate stars of different magnitudes The 
divergence of the rays passing through the pin 
hole is increased by a concave lens, m, and it then 
passes successively through a polarising Nicol, k, 
a thin quartz pi itc / cut perpendicularly to its 
optical axis, a second Nicol, », and a third Nieol 
h The Nicol » and the quartz plate 1 are hxed 
relatively to one another, but the Nicol k can be 
rotated, so varying the colour of the light falling 
on the third Nicol When the colour agrees as 
nearly as possible with that of the star under 
observation, k is clamped into position The Nicol 
h acts as an analyser, and the system fe, I, t is 
turned as a whole relatively to it in order to vary 
the brightness of the artificial star and bring it 
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into equality with that ot the real star The light 
then passes through a lens, /, which focusses it 
in the focal plane of the telescope, after reflection 
b> the plane glass mirror ee , which forms two 
image, of the artificial star of nearly equal bright 
ness by light reflected from its front and back 
s 11 fices respectively, the former being somewhat 
the brighter of the two ihere are four positions 

I the lot itmg system in which equality can be 
>btained between the brighter of these images 
ind that of the star under observation, and the 
reading corresponding to each is observed Some 
ibservers prefer to make the observation by ad¬ 
justing the brightness of the images of the artificial 
star so that the real star image is intermediate 

II brightness between the two images of the arti 
hcial star \s differences in brightness only are 
measured it is immaterial which procedure is 
idoptcd provided it is adhered to throughout A 
standard star is then observed in a similar way 
11 1, 1, arc the ingles through which the polar 
ising system is turned in the two cases, from the 
position corr sponding to crossed N icols, then the 
ratio in brightness of the two stars is sin* I, sin* 1„ 
ind therefore their difference m magnitude is 
1 log (sm Ij/sin I,) All the Potsdam observa 
tions were made with two photometers of this 
type though differing in some details from that 
illustrated here 144 fundamental stars were 
chosen which were combined into 432 pairs, and 
intercompared in order act ur itely to determine 
their magnitudes I verv zone star was then 

umpired with an idjiccnt fundamental star 

I he /ollner photometer is convenient ind aceu 
1 ite in use lhe colour <ompi 11sltion reduces the 
subjective errors of person ilitv which are liable to 
>ccur when two images of different colours are 
ompared 1 he colour match can be made much 
more aceunfeh however for yellow and red stars 
lhan lor white or yellowish-white stars The pnn 
ipil objutiin raised igainst it is the employment 
if an irtificial star—not on the ground of pos¬ 
sible varutions in its magnitude for there arc 
tvpes of stmdard lamps which give very constant 
illumination but owing to the fact that the unage 
of the artifie tal star m ly not be exactly similar to 
that of 1 real st ir under all conditions of seeing 
It is stated bv Muller that the tendency is to make 
bright stars too bright and faint stars too faint 
hut prov ided that the di iphragm or the aperture 
of the telescope is so chosen that the magnitude 
of the artificial star does not differ greatly from 
that of the star under observation, the errors pos 
sible on this account are very small One of the 
Potsdam photometers was provided with three 
object glasses which were used in conjunction with 
three diaphragms It was found best to use an 
aperture of 30-40 mm for stars of magnitudes a 
to 4, of 60-70 mm for stars of magnitudes 4 to 
6, and of 130-140 mm for stars of magnitudes 
6 to 8 

The meridian photometer devised bv Pickering 
and used at the Harvard Observatory for the very 
extensive photometric work earned on there under 
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his direction, is illustrated in lig a It con 
sists of a horizontal telescope pointing to the 
west and provided with two similar objectives, 
A tnd B, in front of which are placed right angled 
prisms, C and D, which reflect the light from two 
stars into the telescope The prism D is used only 
for observing the Pole star and can be turned 
about two perpendicular axes by rods E and F 




the prism C can be turned around the axis of the 
telescope and its position read by a circle G, so 
that a star of any given declination can be ob 
served on the meridian there is also a slight 
adjustment for enabling it to be viewed for about 
one-quarter of an hour before or after meridian 
passage A double image prism, K, made of Ice 
land spar compensated by glass, is placed near 
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the focus of the objectives, and divides each pencil 
of light into two, the angles of the spar and glass 
prism are so adjusted that the two central pencils 
(one ordinary and one extraordinary pencil) are 
made to coincide and to pass nearly through the 
centre of the eyepiece I In this way errors which 
might result from having two emergent pupils or 
from the pencils passing through different parts 
of the eyepiece are avoided In front of the eye 
piece is placed a Nicol, M, and an eye stop, N, 
cuts off the two outside pencils A graduated 
circle, O, is attached to the eyepiece and Nicol, 
and the four positions of the Nicol are observed 
in which the two images are equal in brightness 
Since the beams from the two stars are polarised 
at right angles if I is the angle counted from the 
position where the image of Polaris disappears, 
then the ratio of the brightness of the star under 
comparison to that of Polaris is tan 1 ! In taking 
the observations readings are obtained with the 
image of Polaris first on one side and then on the 
other side of the star This photometer is accurate 
in use, and has the advantage over the ZOllner 
type that similar imiges are compared It has 
several disadvantages the two stars are compared 
through different object glasses which cannot m 
general be interchanged Stars of low decimation 
art compared with a star at a very different alti 
tude, so that appreciable errors may occur on 
account of the variations to which the transparency 
of the atmosphere is liable, with the ZOllner 
photometer, on the other hand, a star can always 
be compared with another of about the same alti 
tude The optical combination also does not per 
nut of very good images, and there is no pro 
vision for matching the colours of the two images 
It is also limited in its application to stars near 
the meridian At the time the Harvard observa 
tions were made the variation in brightness of 
Polaris had not been discovered After its dis 
covery, the variation was detected in the residuals, 
although its total range is quite small 

In another type of photometer which has been 
greatly used a neutral wedge of uniformly gradu 
ated absorption is employed, and the reading is 
taken of the position of the wedge when the star 
under observation just becomes invisible Owing 
to the strain on the observer s eyes caused by 
these observations, which are liable to give rise 
to personal errors of variable amount, and to the 
impossibility of obtaining an absolutely neutral 
tinted wedge, this type of photometer does not 
give results of the same order of accuracy as the 
two described above 

Although the theory of the determination of 
visual magnitudes is very simple, there are many 
possible causes of error, mainly of a physiological 
nature, arising from the necessary use of the 
human eye Most of these are more important 
when very faint stars or stars differing much in 
colour or brightness are observed, though in the 
ZOllner photometer difference m colour can be 
compensated to a certain extent Errors arising 
from the observation of stars near the threshold 
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of visibility should be avoided by reserving them 
for an instrument of larger aperture A few causes 
of error may be referred to briefly (1) The 
Purkinje phenomenon n> well known, if two lights 
of different colours—say a red and a green— 
appear equally bright to the eye then if the m 
tensity of each is increased in the same ratio the 
red will appear the brighter if reduced in the 
same ratio, the green will appear the brighter 
Thus the relative magnitudes of two stars of dif 
ferent colours depend upon the aperture and 
power with which they are observed (11) Con 
nected with this phenomenon is the difficulty of 
comparing the brightness of two stars when their 
colour is different with any type of photometer 
which does not compensate for colour difference 
Some observers will estimate a red star as rela 
tively much brighter than will other observers— 
errors of half a magnitude on this account are not 
at all uncommon The use of a red screen has 
been suggested, but this and similar dev ices intro 
duce the Purkinje phenomenon The most satis 
factory solution is to use the smallest aperture 
which gives no perceptible colour (m) Errors are 
possibly due to the two stars being observed on 
different parts of the retina two stars which 
appear equally bright when side by side will not 
in general appear so when one is above the other 
It is advisable alwavs to view the two stars side 
by side and then to interchange their positions 
(iv) There are various errors possible owing to 
varying accommodation of the eve particularly 
when the colours of the two stars differ The 
observer should therefore be screened by a dark 
curtain, and all readings and settings performed 
by a second observer outside the curtain 

By the study of these and similar types of errors 
and the best means of avoiding them the influ 
ence of the human element h is been reduced as 
far as possible With these precautions the mag 
nitudes having been finally determined with the 
photometer, it is necessary to apply a correction 
for atmospheric absorption, which increases with 
increase of zenith distance Careful investigation 
has been made, both at Harvard and at Potsdam, 
of the amount of this correction at various alti 
tudes and the effects of differential atmospheric 
absorption have been allowed for with relatively 
small uncertainty But even after all precautions 
have been taken it is found that there remain 
systematic differences between different series of 
observations, and that these occur not only in the 
case of series made bv different observers and 
with different instruments but even between dif¬ 
ferent senes made by the same observer with the 
same instrument In general, the errors are not 
large, but they cannot be neglected in comparison 
with the accidental error deduced from the inner 
agreement between the observations in any one 
series The companson of the brightness of two 
images in a photometer is a subjective one and 
it seems impossible altogether to eliminate errors 
In the observations at Potsdam every star was 
observed an equal number of tunes by the two 
observers m order to make the whole series inter- 
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consistent but another observer observing with 
the s ime photometer would probably obtain results 
differing systematic illy according to colour Dif 
ferent results arc list obtained from different in 
struments Thus Mulltr and Kempf find from a 
comparison of the Revised Harvard Photometry 
with thf Ilarv ird Photonit try in which the 
observations were mide with different photo 
meters tht following relative difleicicts between 
white nd vellow st irs 11 the two series — 


4 *-S 

5 o-t> 

( 1-70 
ham ter than ~t 


M an d <T mm 
R H I H e)fo 

0*83 
0 17 
o 10 
o 10 
001 
+005 
+ 021 


I he Potsdam observations made with the dif 
ferent photometers were intcrcompared, and cor 
rections derived by which all the observations were 
reduced to a me in system The differences, in 
part were probably due to differences in the ab 
sorptions in the several object glasses used 

I he comparison between the final Potsdam 
results and the Harvard results reveals differences 
which ippear surprisingly large in view of the care 
devoted to the observations themselves The dif 
ferences are mainly dependent upon the colours of 
the stars to a much less extent they v iry with 
their brightness The following mean differences 
in the sense Potsdam minus Harvard are found 
for the Potsd im (< lour classes W (white) GW 
(yellowish white) WG (whitish yellow) G 
(yellow) — 


W +0 5 m ( \\ + n \V( +0 tow G ooow 

The differe 1 es show continuous variation with 
brightness for the range 2m to 8m as follows — 


W +o 3 « to +o 37 n C\V +o som to +o yam 
WG +012 t +007W G +oo7»« to-oo8w 


When it is recalled that a difference in magnitude 
of o im corresponds to an error in apparent bright 
ness of nearly io per cent the magnitude of these 
errors can better be realised It is also apparent 
that there is much scope for improvement in the 
accuracy of magnitude determinations 
The Potsdam visual Durchmusterung , cornpns 
mg all stars in the Bonn Durchmusterung* 
down to a limit of 7 5m on the Bonn Durch 
musterung ’ scale is probably the most accurate 
series so far is inner consistency is concerned, 
the same two observers having observed every 
star, and instrumental differences having been so 
far as possible eliminated If any series of visual 
photometric observations can be regarded as 
fundamental it is this series but any other funda 
mental series may be expected to show slight 
systematic discordances There is a parallel in 
the case of meridian observations, m which there 
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are several fundamental systems, and it is cus tions based upon it At present no series has 

tomary to reduce any series of observations to ! been generally accepted as a standard, and if two 

one or other of these fundamental systems If determinations of magnitude of a star agree within 

further series of observations are reduced to the one tenth of a magnitude astronomers now 

Potsdam system, any future revision of this feel very satisfied 
system can easily be extended to all the observa (To be continued ) 


The Development and Spread of Civilisation 

W J Perry, The University, Manchester 


R hCENl research suggests that the various 
forms of human culture are the result of a 
process of organic growth Continuity is appar 
cntly the key note of the study of the history of 
civilisation But, because it is not possible in 
each case to supply the missing links, it is in 
cumbent on those who believe in continuity to 
construct a mechanism of the development and 
spread of civilisation in all ages and places The 
lollowing generalisations suggest how this process 
has been effected 

It would seem that civilisation that is to say 
the possession of the fundamental arts and crafts 
necessary for settled corporate life—first appeared 
in the Near East There, at some time before 
3700 b c , had apparently been discovered the 
crafts of agriculture irrigation stock breeding, 
carpentry metal working stone working pottery 
making weaving and so 01 All the rest of the 
world so far is can be cn w is it that time 
peopled only by hunting tribes very low in the 
scale of culture these were not long left in 
possession of their hunting grounds for civilisa 
tions began to appear in outl>ing pirts. of the 
earth such as Turktstan Siberia China lndu 
the valley of the Wei in China the valleys of the 
Usumacinta and Motagua in Guatcmili Lake 
liticaca in Peru etc The cultural level of these 
< irly centres never txcecdcd ind rarely ip 
proached that of the Near f ist Around these 
centres appeared later other civilisations 
usually progressively lower in cultural level as 
they became more remote from the centre in space 
ind time I or example the earliest known 
civilised settlement of North America was thit of 
the first Maya cities of Guatemala All the later 
Maya cities and the tribes that afterwards 
occupird the same region display a definite in 
fenonty of technique in the arts and crafts as 
compared with these earliest settlements North¬ 
ward from Mexico there is a steady drop in the 
level of culture Similarly with South America 
It is claimed that negro Africa derived practically 
all its culture directly or indirectly from Fgypt 
As one goes south from Egypt there is speaking 
generally a steady decline in cultural level, the 
most southerly people of all the Hottentots and 
Bushmen being the lowest lhe study of the 
beginnings of European civilisation reveals a 
similar condition of affairs The earliest centre 
was in the eastern Mediterranean In no other 
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/region of the continent did ancient civilisation 
attun to so high a level and the various stages 
of development of culture appeared later in time 
m the outlying parts than in those nearer to this 
region 

It is natural to seek to interpret these and 
similar facts In only one region in the world— 
the Near East can progressive development of 
culture be established in indent times In that 
region civilisation probably first appeared and 
there it reached the highest level of antiquity 
Everywhere in the world outside the area directlv 
and continuously influenced by this region, the 
story from the beginning is one of uninterrupted 
degeneration in arts and crafts In many in 
stances it is possible in these outlying regions to 
establish direct filiation of culture and it is in 
variably found that the process is iceompamed bv 
degeneration in the arts and crafts Since in anv 
one region such as America it is found that 
wherever direct cultural sequenu tan be estab 
lished the e irlier is the more advanced and that 
the earbest known culture is the most advanced 
of all in the technique of the arts and crafts it 
is difficult to account for the facts otherwise than 
by postulating that the earliest civilisation in such 
a ngion was dirived from one that preceded it 
in some thcr part of the world Carried to its 
conclusion this amounts to claiming that everv 
where outside the Near Fast even in cases where 
it cannot be established by dire t proof culture 
exists bv reason of direct filiation in short it 
amounts to postuliting continuity in culture In 
that w ay it w ould be claimed that the civilisations 
surrounding the original culture centres were 
derived from them and that the culture 

centres themselves were derived from those 
that preceded them on the earth The 

chronological argument would thus lead us to 
derive all the outlying culture centres from the 
Near East and the whole process of cultural 
development would be one of growth outward 
from the Near Fast This solution would satisfy 
both the spatial and chronological conditions of 
the problem 

The indication of a motive will tend to facilitate 
belief in such a world wide movement of culture 
m antiquity The ancient civilisations m different 
parts of the earth are fundamentally similar—thev 
are all founded on irrigation—and in their 
economic social, political and religious organise- 
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tion they resemble the civilisations of the Near 
hast hurther, in those early days there was a 
widespread belief in the efficacy of gold and other 
substances as givers of life and there are his 
torical instances of expeditions setting out to seek 
for the earthly paradise where such substances 
could be found—m America there are traditions 
of the arrival of highly civilised strangers on such 
an errand The early sites of civilisation in the 
outlying parts of the world are near sources of 
gold pearls, and other substances formerly 
credited with life giving powers So there is 
reason for concluding that there was a great 
movement of culture the chief motive for which 
was the search for the elixir of life 

rhe ancients have left their traces on most of 
the goldfields and other similar sources of wealth 
of the earth and they were apparently searching 
for others, but this search was abruptly aban 
doned Regions that must have hummed with 
activity in days long past have during man) 
centuries, been peopled b) tribes indifftrent to the 
wealth at their disposal so that goldbelds worked 
thousands of vears ago have only recentlv been 
reopened 

It is necessary to iccouut for the fart tl at the 
early civilisation of the world carried within 
itself the germs of its decav and even dcstruo 
tion 

In the Near I ast appeared the first ruling class 
known to us Ihe kings there wtre from the first 
intimately issociated with the maintenance of the 
irrigation systems on which such early commum 
ties chiefly depended tor their food supply In 
the earliest civ lisations in the outljmgpartsof the 
earth there were ruling families s; ilosclv allied 
in their peculi ir culture to those of the Near T ist 
that there is reason to believe that thev were 
derived thence directl) or indirecti) 

The process is known bv which the new com 
munities wtre formed around the old centres of 
civilisation Members of the ruling class went 
>ut from their homes and imposed themselves else 
where as a new ruling class and this process has 
gone on until the earth has become covered with 
a network of States formed of a ruling class 
dominating people differing from them in culture 
ind often in race I rom the beginning ruling 
classes have possessed beliefs and practices 
peculiar to themselves they universally use 
heraldic emblems the Ion and the eagle playing 
a prominent part in connection with the kingship 
a claim is often made to descent from an ancestor 
borne to a god bv an earthly mother in the early 
States we find the belief in a land of the dead in 
the sky invariably associated with the ruling class 
the kings of the earlier States were supposed to 
be responsible for the welfare of the community, 
and there is a widespread association between 
royalty, the building of pyramids and the pre 
servation of the dead—all of which goes to sup 
port the theory that the ruling class of any country 
is derived from that of some other coantry so 
that all the ruling classes of the world have 
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originated ultimately by a continuous developing 
process from one group in the Near East the 
place where they can first be detected 

The earliest peoples on the earth used no 
weapons that we have traces of and the study of 
the remains of the Upper PaKolithic and Neolithic 
ages shows that these peoples were mainly, if not 
entirely peaceful The hunting tribes that live 
on the earth are all peaceful and their standard 
of behaviour and morality is higher than that of 
civilised communities War is the accompaniment 
of ruling classes In their beginnings in all parts 
of the earth they d d not indulge much in wai, 
except to obtain slivcs and v ctims for sacrifice 
but the ruling classes of the d lughter States 
struggled with each other for the possession of 
power and wealth and often a military genius 
arose among them who welded many communities 
by conquest into an empire that usually fell to 
pieces on his death or defeat at the hands of some 
rival In this wav much of the old civilisation of 
the earth was destroyed and the arrival of bar 
barians with ruling classes derived from more 
I advanced peoples can in a 1 irgc number of cases 
be shown to account for the sudden cessation of 
the onward march of civilisation into the outlying 
parts of the earth 

The earliest ruling families claimed to possess 
I the whole realm and were enabled to divert much 
of the energies of their subjects to such purposes 
as the budding of temples and palaces and to the 
accumulation of the means of upkeep of such 
establishments As a result of the combination 
of the domination of ruling families and their sub 
sequent incessant struggles for power there has 
ensued in all parts of the earth the decav and 
death of uvilisnti ins Thi domin it n at home 
has apparently caused the arts and crafts to decay 
and become stereotyped and the u irfare engen 
I dcred by these ruling tlasses his ompletcd the 
work of destruction 

It remains to iccount f r the fact thit the 
daughter States were so much mort warbke than 
those that gave rise to them The explanation 
suggested bv ihe facts is that the rulers of the 
original States were chieflv occupied with duties 
connected with the wclf irt of the community— 
for this was the real source of their prestige—and 
were obliged incessantly to perform ceremonies for 
that end They were hide bound in etiquette and 
apparently had but little personal initiative bui 
| the young men who went mt to found kingdoms 
threw over the restraints of their homes and with 
their followers, abandoned themselves to militarv 
pursuits with results that are reflected in the 
social economu and religious life of the com 
munities formed by them One important conse 
quence of this process was the formation in places 
of pastoral communities derived from those prac 
tising irrigation These men with checks and 
restraints removed established the most warlike 
I States that the world has known and these States 
have ever been distinguished by cruelty beyond 
I any that the world has known It would seem 
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that the psychological explanation of this pheno 
menon lies in die possession by these ruling 
classes of practically unrestrained power, which 
has caused them to adopt methods of cruelty 
This system of military domination, being in¬ 
herently unstable, ultimately began to break down, 


and the peoples of Western Europe, released to 
some extent from the restraints imposed on man 
kind for so long by their ruling classes, were en 
abled to begin once more that progressive con 
quest of Nature which has so often and so rudely 
been interrupted m the past 


Obituary 


Vi/E rtcord with much regret the death of L)k 
W Ironside Bruce on March 21 at the 
early age of forty four Dr Bruce was educated at 
the University of Aberdeen obtaining the degrees 
of M B and Ch B m 1900, and then served as civil 
surgeon in the South African 1 leld Force Here 
he took much interest in the application of X rays 
for the diagnosis of war injuries, and afterwards 
became assistant to the late Sir J Mackenzie 
Davidson at Charing Cross Hospital, and on the 
death of the latter succeeded as medical officer m 
charge of the X ray department Dr Bruce was 
intensely interested in the scientific developments 
of his subject of which he acquired a very com 
plete knowledge He published A System of 
Radiography with Atlas of the Normal and in 
process of time became president of the section 
of radiology, Royal Society of Medicine and took 
a considerable share in the establishment of the 
diploma in radiology now given by the University 
of Cambridge Some months ago the condition of 
his health gave nse to anxietv and it was later 
found that he was suffering from a severe tvpe of 
aplastic aniemia, from which he died Evidence 
has accumulated that this condition may be caused 
by the more penetrating radiations both from 
X ray tubes and from radium and there is little 
doubt that he succumbed as a result of his con 
tinuous work in radiology—another X rav worker 
who may be described as a martyr to his science 
Lord I onsdale has received the following letter 
from Buckingham Palace The King has learnt 
with much regret of the tragic death of Dr Iron 
side Bruce, radiologist to the Charing Cross Hos 
pital, and I am commanded to convey to you and 
the hospital staff his Majesty’s sincere sympathy 


in the loss of so brilliant a physician, who satri 
ficed his life in the cause of science and humanity 

bciENCE and industry alike have suffered a loss 
by the recent death at Southall, of Mr S H 
Blichff 1 dt, a director of the Maypole Margarine 
Co Mr Blichfcldt was only forty four years of 
age He was of Danish birth, and took up a 
position as chemist it the Maypole works at 
Southall in 1906 after having worked for some 
years at Jorgensens liboratory in Copenhagen 
He was a strong advocate of the application of 
science to industry, and throughout his work 
demonstrated the importance of scientific methods 
in the factory, and the manufacture of margarine 
in the Maypole Co s works was gradually 
placed ujjon a really scientific basis as the result 
of his labours Mr Blichfeldt’s abilities as 
a chemist and bacteriologist were widely known 
to the scientific world, ind it is pleasing to note 
that the Maypole Co recognised the value of 
research in industry and appointed him a 
director of the companv in 1916 

Scttnce for March 11 announces the death on 
February 2 of Prof T Miyake, of the Agri 
cultural College of the Imperial University of 
Tokyo, who was the author of an important work 
on the entomology of Japan and on February 24 
of Dr F J V Skiff director of the Field 
Museum at the age of sixty nine vears 

The death is announced at eighty three years 
of age, of Mr John Burrouchs the inspiring 
American writer on natural history subjects 


Notes. 


Lbcturinc txfore the Royal Society of Medicine on 
March 22 11 Col Nathan Raw g ive an account of 
his work and views on immunity in human tuber 
culosis Col Raw agrees with other investigators 
that man is at talked bv two fundamentally different 
tuberculous viruses the human and the bovine The 
former is conveyed from person to person by direct 
infection and mainly attacks the lungs the other is 
conveyed bv milk from tuberculous cows and de¬ 
velops m the first few years of life These two types 
of tubenle bacilli will not live in the body at the 
same time, and, further an attack by one virus pro 
duces an immunity to the other The bacilli may be 
attenuated by cultivating for years outside the body, 
so that they no longer convey the disease on inocula¬ 
tion into susceptible animals Vaccines can be pre- 
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pared fiom these attenu itid (ultures and may be cm 
ploved for the treatment of tubi nulosis in man Cases 
I of infection with the human bacillus treated with the 
I vaccine of the bovine virus have shown considerable 
improvement Animals may be completely immunised 
against tuberculosis by the use of these attenuated 
cultures, and Col Raw expressed the opinion that if 
| all children with a tuberculous family history were 
vaccinited with the ittenuated cultures, an entirely 
| safe procedure, they would be in a much better posi- 
I tion to resist infection in after years 

No section of scientific medicine has developed 
more rapidly in technique than those dealing 
with vaccines, sera, toxins, antitoxins, and related 
substances The real science of these " biologic pro¬ 
ducts” is scarcely a generation old The use of 
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them an medical practice has spread in recent years 
■with an epidemic acceleration Vaccines are not yet 
quite so commonly used as say digitalis or strychnine 
but they are among the approved medicaments of the 
general practitioner Ihe same is more or less 
true of salvirsan and its substitutes Ihe great drug 
firms have risen to the d«mmd and the whole medical 
position is now such that the public service his found 
it necessary to consider how the best and safest pro¬ 
ducts shall be secured lo the consumer It is these 
f lets thit led to the appointment of the Committee 
on control of certain therapeutic substances with 
Sir Mackenzie Chalmers KCB as ihairman The 
terms of reference covered the legislative and ad 
mimstr itivc measures to be taken for the effective con¬ 
trol of the quality and luthenticity of such thera 
peutic substances offered for sale to the public as 
cannot be tested adequ itely by direct chemical means 
This carefully exclusive remit left the Committee to 
deal with three groups of substances (i) the biologic 
products already mentioned (a) potent synthetic 
remedits like salvarsin ind (3) prepar itions like 
digitalis strophanthus pituitary gland etc Ihe 
r<port (Cmd 1156 2d) deals with all three classes 
It makes special recommendations for inspection of 
the processes of manufacture and testing of the pro 
ducts The main problem is standardisation This is 
supremely difficult for delicately varying biological 
substances like vaccines or toxins Recommendations 
however make full provision for the activities of 
private enterprise There is an outline of 1 draft 
Bill which no doubt is prepared first for discussion 
Prom the evidence quoted the leiding British finns 
aro in favour of more effective control 

It is reported from Rome that a thunderbolt 
fell thire on Sunday March 27 and slightly dam iged 
the base of the Obelisk in the Piazr 1 di San Pietro 
but no mention is made of any fragments of the 
meteorite having been found The excellent Intro 
duction to the Study of Meteorites published bv the 
British Museum (Natural History) refers as follows 
to several early hi«tornal accounts of meteorites asso¬ 
ciated with Rome — \ stone famous through long 
ages, fell in Phrvgia and was preserved there for 
many generations About 204 b c it was demanded 
bv King Attalus and taken with great ceremony to 
Rome It is described as a black stone in the figure 
of a cone circular below and ending m an apex 
above ’ In his History of Rome I ivv tells of a 
shower of stones on the Alban Mount about 652 b c 
which so impressed the Senate that a nine davs 
solemn festival was decreed Other instances of the 
rain of stones' in Italy are mentioned bv the same 
author ” 

Thb next ordinary scientific meeting of the Chemical 
Society will be held at the Institution of Mechanical 
Engineers on April 7 at 8 p m , when Dr F W 
Aston will deliver a lecture entitled Mass Spectra 
md Atomic Weights ” 

In connection with the London Branch of the 
National Union of Scientific Workers a meetipg wilt 
be held at 7 30 o’clock on Thursday, April 14, at 
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52 St Martin s Lane VV C 2 when an address will 
be given by Mr H T Potts on Ihe Position of 
Employer and S icntihc Work r in Relation to Patent 
Liw 

On 1 uesday next Apnl ■, it y lo I Prof R A 
Sampson Asti onomer R v d foi Scotl uid will deliver 
the first of two Icctur* s at the Royal Institution on 

(1) Present Pos tion of the Nebul ir Hvprtlusis ind 

(2) Measurement of Starlight The Ivnddl lectures 
will be delivered by Mr L 1 R W Ison on Thunder 
storms beginning on lhurscLiy April ~ and on 
Saturday April ) Dr II H Dak begins i course 
of two lectures on Poisons and Antidotes Ihe Friday 
evening discourse on April 8 will be del vered by Dr 
R H A Plimm r on Qu ilitv t f Protun in Nutrition 

Tht officers elected by the Institution of Petroleum 
Technologists for the s ssi n 19-M 22 ire » follows — 
1 resident Prof J S S Br m lit Presidents 
Mi H Barringer Sit Goigi Bt lhv S r John C lrgill 
Bart the Right lien Vist iunt Ct wdrav c f Cowdray 
Mr A W Eastlake and Sir Thomas II Hoil ind 
L oun il Mr A C Adams Mr H Allen Major 
R W Barnett M P Mr A Campbell Mr F H 
Cunningham Craig Mr A Duckham Dr A F 
Dunstan Mr J Kewlcy Dr AV R Ormandy Mr 
1 C Palmer Dr 1 Mollwo Perkin Mr R Red 
wood Mr J S Smith and Prof W VV Watts 

The Joint Committee on British Petrographic 
Nomenclature appointed by the Geologic il Society of 
London and the Mineralogical Society h is published a 
report in the current issue of the Mmetalofical Maga 
stne 1 he report deals with ninety mk n imes hitherto 
used with various meanings Some svionymous 
terms are considered and sevin gcneial recommenda¬ 
tions for the formation of rock names arc made The 
Geological Society has issued one <opy of the report 
to each of Us fellows A limited number of copies are 
still available for distribution Application for copies 
may be made to Mr Campbell Smith British 
Mus< um (Natural History) Cromwell Road S W 7 
The committee is still in being and it is expected 
that further meetings will be held 

Wx have received the first issue of Itti della SocietA 
lgronomtca Italiana the purpose of which is to co 
ordinate and initiate scientific worl in agriculture in 
Italy, it being considered that the existing agencies 
are not sufficiently strong An advisory committee 
his therefore been formed under the presidency of 
Senator Grassi, and including Profs Bagliom, Bonn, 
Cuboni and Pirotta A programme has been drawn 
up comprising five sections —(1) Investigations of the 
best means of utilising poor and and land, special 
attention being paid to the phenomena of drought 
resistance of crops (2) The study of the yield capacity 
of wheat in the south of Italy, especially in relation 
to the physical features of the countrv and the 
meteorological data (3) The control of the insect 
pests of the olive (4) The possibility of obtaining 
potash manures from leucite deposits (5) The studv 
of the root rot of the Sicilian citrus-tree The new 
organisation will be watched with much Interest by 
agncultunsts everywhere, who will heartily wish it 
success in the study of these important problems 



150 


NATURE 


[March 31, 1921 


Dr R Karstkn contributes to Acta Academtat 
Aboensts part i , an elaborate monograph entitled 
‘ Contributions to the Sociology of the Indian Tribes 
of Ecuador divided into three parts dealing with 
agriculture hunting and fishing ind birth customs 
respectively The last includes an account of the 
magical practices intended to promote the growth 
of the crops and modes of attracting animals and 
fish Manv curious details arc given regarding 
birth customs These are closely connected with 
peculiar but vague, ideas of conception and super 
natural birth They do not like the Arunta of Aus 
train believe that conception is entirely due to spirit 
influence but thev think that the influence of the 
new moon is a potent cause Monstrous or defective 
children are the direct result of demoniacal opera 
tion and the same belief extends to the birth of 
twins even wheie there is nothing ihnormil in their 
outer appearance 

If the thcorv explained in v papet entitled 

Buddha s Diadem by the eminent scholar Dr 
L A Waddell and published in 0 \ta*tattsche Zeit 
ichnft (111 2) be accepted the current views of the 

development of early Buddhism must be modified 
Ihe populir view is that the deification of Buddha 
unknown to the orthodox primitive school did not 
prevail among the Northern * school until the age 
of Kanishka (ist centurv b c to 2nd ccntui v a d ) It 
is now shown thit is earlv as the 4th or 3rd cen 
turv at Buddha was invested with the attributes of 
the supreme Brahman god NArdvana—Vishnu One 
of the two <hief conventional svmbols of this god 
was the supt rnatural diadem now represented b\ 
the curious protuberance of the skull m images of 
Buddha the prototype of which is the set pent 
hood of Varun 1 the Vedir god of the firmament Bv 
the artists of the flandh-ir 1 school Buddha was iden 
tified with Apollo and the skull protuberance became 
a symbol of divine wisdom emitting flames which 
become divine messengers It was at a liter time 
conceived bv Buddhists as the seat of the Dliaram 
or magical protective spells In short the diadem 
is the line il descendant of a primev il 1 osnuc ideo¬ 
graph imprrted into ancient India from the West 
long before the rise of Buddhism expressing the 
divinity in Nature s order or I aw 1 he paper is 
attractively written and forms an important con 
tril ution to the studv of eulv Buddhism 

Two recentlv published maps show somi important 
aspects of the distribution of population in Siberia 
Thev docompinv an article in Petermanns Jlftt 
tetlungen for December, iqao by Dr \ Schultr 
entitled Die Verteilung des Landbesitzes in Sibinen 
Of most interest is the location of the colonies of 
free settlers from Furopean Russia and the colonies 
of Cossacks The maps show dearly the small hold 
m real settlement that Russia has on the rich lands 
of eastern Siberia especially the Amur and Ussuri 
valleys Thev illustrate also the strong predomin 
anee of Cossacks and native Siberiaks around the 
head waters of tfoe Amur system and Chita and Trans 
baikalia generally In western Siberia Russian 
settlers predominate north of the steppe provinces 
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and south of the marsh and forest lands The 
statistics on which the maps are based date from 
1913 or even earlier in some cases but this is un¬ 
avoidable, even under the old rigime Russian 
statistics were verv slow to ippear, and now they are 
unobtainable 

In an iddress on Internation il Organisation and 
Public Health re id before the Society of Medical 
Officers of Health on February 18 Dr G S 
Buchman reviewed the International Health 
Organisation which will shortly come into being as 
a result of a sprits of del il d resolutions which were 
p i&scd by thf Assemblv of the League of N ltions at 
Geneva last December (Lancet bebruary 26) Bv 
the Covenant cf the League of Nations the members 
of the I eague pledge themselves to take steps in 
matters of international concern for the prevention 
and control of disease Ihcsc include (1) advising 
the I eague in matters affecting health (2) co ordina 
tion of administrative he ilth authorities in different 
countries (3) oigamsition cf means for the more 
rapid interchange of infoimation on matters such as 
epidemics wheie prei lutionary measures may b 
required (4) the revision of international agreements 
affecting the public health ( 3 ) assisting international 
labour organisatic ns in securing protection for the 
worker against sickness injury and disease arising 
out of his emphvmcnt ind (6) the organisation of 
missions in connection with matters of health at the 
request of the I e i„ue t f Nations 

Ws hive re cived a bro hurt entitled \pprovcd 
Technique of the Rideal Walker lest by Dr S 
Ridcal and Mi \1nsl1 Wall r (II K Lewis and 
Co iv net) Itcontuns 1 tear and full account of 
this test which is employed for estimating the germi¬ 
cidal valcc of disinfect ints comparing the p irticular 
disinfectant with a standard carbolic it id solution 
undo stated conditions The test was onginallv 
devised about 1902 and the present description intro 
duces some modifications of detail though not of 
principle The teim approved which appears in 
the title mav misleid as it her means recommended 
by the authors and not a st itutorv or general 
approval 

Mr Hector Colwfii intinurs his Historv of 
Flectrc thcr ipv in the lrrhmv of Radiology and 
Hectrotherapv for February (No 247) I he work of 
Duchennc (1806-7;,) pirtculirlv is dealt with 
Duchenne was the first to discover that individual 
muscles can be stimulated electrically bv the applies 
tion of suitible moistened electrodes to the overlying 
skin and he is regirded bv Mr Colwell as the 
founder of modern electro therapeutics 

Thf attention of workers on water mites (Hvdra 
canna) is directed to the iccount bv Messrs C D 
Soar and W Williamson (Journal of the Quekett 
Microscopical Club vol xiv November 1920) of the 
twenty two species of Eylais which occur in Britain 

Mr E Avery Richmond has published (Bull Amer 
Mus Nat Hist vol xlu iqao) some interesting 
studies on the life-history and biology of water-beetles 
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of the family Hydrophilidae, especially on those oc 
1 wring in the viunity of Ithaca Some eighteen 
genera—examples of all of which have been reared 
bv the author—are dealt with, and keys are given 
for thi determination of the egg cases, larvae, and 
pupae (so fir as they are known) of this family 

Among the investigations ctmed out at the Millport 
Marine Laboratory which are recorded in the recently 
issued annuil report for 1919 of the Scottish Marine 
Biological Association is one by Mr R Flmhirst and 
Dr J H Paul on the distribution of copper in the 
blood ind liver ” of the Decapod Crustacea during 
the moulting cycle It has been found that as moult¬ 
ing approncht s the animal aicumulitcs a considerable 
amount of copper in the liver ” and th it this is 
released into the general ciriulition when the shell 
is cast The amount of copoer present vines, in 
the Mauura it mav represent 5 per cent of the ash 
■of the liver, in the Brachyura only tnecs are picscnt 
in I ithodes—tht position ofwhith is icgard das inter 
mediate- the maximum amount is ibout 24 per cent 
Mr Elmhirst notes the great ahundinu in the 
1 ominimn ram of the polv/oon Memhraml>ora mini 
branaiea and th it inimals cf various phyla browse 
on Mtmbranipora, t g sea-urchins starfish and 
brittle stars, lobsters, erabs, and several molluscs, ill 
of which require lime for building then skeletons or 
shells Estimations by Mr Elmhirst mil Mr J S 
ihirpe show that round tin shores of Cunibne tht 
quantitv of lime available in the Mcmbnmpora in 
August was equivalent to some 3J tons of metallic 
calcium At that season members of the lirger Crus¬ 
tacea moult inshore among the Laminaria, and it is 
significant also that inalvsts of the ash of Mem- 
branipora reveal traces of copper 

In the Transactions of the New Zealand Institute 
(lu , pp 193-239 1920), Dr J E Holloway continues 
his studies of the New Zealand species of the genus 
Lycopodium with an account of the structure of the 
prothallus in five species belonging to the sections 
Phlegmana and Ccrnun The structure, which shows 
considerable variety, is described in detail, together with 
the relation of the young plant to the prothallus and 
the form and distribution of the symbiotic fungus 
which is universally present, at any rate in later stages 
of development The author regards the fungal sym 
biont as of great importance He concludes from a 
comparative study of the general form and structure 
of the different Lycopodium prothalli, that they are 
all more or lets modified from some primitive type 
of structure, and that the chief factor in this modi¬ 
fication has been the presence of the symbiotic fungus 
This primitive type was probably a bulkv filament of 
radial build living at the surface of the ground and 
containing chlorophyll The adoption of a fungal 
habit opened the door to possibilities of modification of 
this simple type of structure, and the prothallus was 
able to establish itself in new positions and soils, the 
different tvpes of habitat resulting in different types 
of modification of the original structure When the 
fungal habit was thoroughly adopted, the early fila¬ 
mentous stage became lost, but In all Its foVms the 
L\copodium prothallus has never departed from its 
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radial build It is suggested as possible that the 
varied ispects of the genus is it exists to-dav, in the 
form and strut turc of thi m iture plant have arisen is 
a n Uural consequence fiom the spread of the pro 
thallus to diffeunt stations and soils 

We have received the annual rep< rt of the Director 
of the United Stitts Gcologn il Survey for the veir 
ending June 30 1918 During the year under review 
practically all the ictivitus of the Survi v were directed 
to tht prosecution of the war and to problems lnsing 
from the war research of a purely scientific nature 
■vas in ibevance Much attention was dcvotid to the 
search foi minerals the cxannmti n of deposits ind 
the tstinutc of av nl ihlc rcsirvis In the effou la 
meet the urgent di 111 ind fc r 1 ssc nil il minerals burv t \ 
geologists visited not onlv the nulling districts of the 
Unite] States but ilsa deposits of pot ish nitrate 
chrome an I nunganesc in Centiil and South 
Amcnc 1 inel the A\cst Indies \s 1 fuithrr con 
tnbution to the problems of the dav much considei i 
tion was paid to the extent to whieh wat r pown 
could if necessary replace steam power \ n itui il 
I txtensicn of these investigations w is the studv of the 
mineral ind power resources of the world in genei il 
A number of ingenious diagrams show the work of 
the vinous depirtments of the Survtv in relation to 
[ the Wir Dep 11 tments to which thev contributed 

Sinls the memorable work of J W Judd on the 
Mesozoic real s of Scot! ind the Geological Survey has 
been able to add in inv import mt details and the 
discovery of iron ore in the Upper I las of Raasav by 
H B Woodward in 1893 has led to a considerable 
industry Dr G W Lee now describes ( lhe Meso¬ 
zoic Rocks of Applccross Raasav, and North-Eist 
Skye, Mem Geol Surv Scotland, 1920 6* ) the 
western zones in detail, with an interesting senes 
of comparative vertical sections and a geological map 
of the southern end of Raasay The iron ore is 
oolitic and passes laterally into sideritc Its com¬ 
position is held to ally it with chamosite, the green 
chloritu silicate described in 1820 from Chamoson, 
west of Sion, in the Rhfine vale Berthier s original 
analysis, it mav be remarked, has been replaced bv 
those of Groth, which bring the composition of 
chamosite into agreement with the ore of Raasay 
Mr S S Buckman concludes from the ammonite 
fauna that a long interval occurred between the de 
position of the oolitic beds and the overlying shales, 
and Dr Lee suggests that the mineral change in the 
former took place during this stratigraphical episode 
The presence of green silicates in the oolitic iron-ores 
of Arcmg age in North Wales, which have been 
ascribed to the alteration of limestone, renders further 
research into the origin of the Raasay ore desirable 
Ail previous attempts at tabulating chemical 
anilyses of rocks ire dwarfed bv Professional 
Paper e>g, 1917, Lmted States Geological Survev 
( ( hemic il Analyses of Igneous Rocks, bv Dr H S 
Washington) It is a revised and enlarged edition of 
Professional Paper 14 (1903), which contained 
2881 analysts published between 1884 and 1900 The 
present volume contains 8602 analyses of igneous 
rocks published between 1884 and 1913, which have 
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been carefully scrutinised and graded according to 
their completeness accuracy and the freshness of 
the material analysed They are divided into four 
parts —(1) Superior analyses of fresh rocks (a) In 
complete analyses of fresh rocks, {3) superior analyses 
of altered rocks and tuffs and (4) inferior analyses 
Part 1 including 4980 analyses constitutes the most 
complete statement vet published of the distribution 
of rocks in the subdivisions of the quantitative dassi 
fixation of igneous rocks of Cross Iddings Pirsson and 
Washington (1903) an explanation of which is given 
m appendix 1 The analyses in the other three parts 
are arranged under their published rock names A 
valuable feature of the arrangement is the geo¬ 
graphical grouping of analyses in each subdivision, 
this brings out the extreme scarcity of trustworthy 
analyses of rocks of some of the most important 
petrological areas In this connection it may be noted 
that for rocks of the British Isles there are only 
364 analyses recorded in the whole book distributed 
as follows 77 in part 1 9 in part 3 90 in part 3 
and 88 inferior analyses m part 4 Dr Washing 
tons work will be of inestimable value The com 
plete record of analyses here presented and their 
arrangement bv the quantitative system will facilitate 
the review ing of our current nomenclature in the light 
of the chemical composition of rocks 

Dr T E \dams Government \stronomer and 
Seismologist in New Zealand, and Prof E Marsden 
have recenth v lsited the geophysical observ itorv at 
Apia founded in iqo3 bv the Societv of Sciences, of 
Gottingen Their report appears in the t>eu Zealand 
Journal of Stance and Technology (vol lit 1920 
PP JS7 -6 ') rhe observatory is thi most complete of 
its kind in the Pacific The magnetic department 
provides for the continuous registr ition of the hori 
zontal component the vertical component and the 
declination The seismological observ itorv (ontains 
Wiechert seismographs for both horizontal and vertical 
components of the mot on A recording tide gauge 
is maintained in the adjoining harbour In addition 
to the usual astronomical and meteorological observa 
tions arrangements have been made for the inves 
tigation of the upper atmosphere by means of hand 
hauled kites and free balloons New Zealand having 
accepted the mandate over Samoa the authors urge 
the desiribihtv with which all will agree of main 
taming the observatory which is well equipped and 
situated at its full pre w ar efficiency 
One of the most serious difficulties with which 
inventors of apparatus for use on aeroplanes during 
the war had to contend was the absence of any 
information as to the special circumstances In 
which the apparatus had to operate and the arrange 
raents which had been made to enable it to function 
properly In those ciriumstances Even now it is 
not easy for an inventor not engaged in aeroplane 
construction or design to get to know what apparatus 
is actuallv used and in what respects it falls short of 
the requirements of the service To all who are 
interested in the subject an article on aeronautical 
instruments In the January issue of the Journal of 
the trankOn Institute bv Prof C E Mendenhall will 
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be welcome It divides them into four groups con¬ 
cerned respectively with the engine, the aeroplane, 
navigation and military purposes and m each group 
the instruments used and the special difficulties with 
which they have to contend are described The 
irticle is well illustrated and gives much valuable 
information in a compact and readable form 
Tub British Meteorological and Magnetic Year 
Book 1917 part 4 has recently been published bv 
the Meteorological Office It comprises hourly read¬ 
ings of terrestrial magnetism at Eskdalemuir Ob¬ 
servatory and summaries of the results obtained (n 
terrestrial magnetism meteorology and atmospheric 
electricity chiefly from self recording instruments at 
the observatories of the Meteorological Office Tha 
work consists mainly of tabular matter The mean 
daily variation of the various meteorological elements 
is given for each month and for the year for the five 
observatories Aberdeen Eskdalemuir, Cahirciveen 
(Valencia) Richmond (Kew) and Falmouth C G S 
units ore used for meteorological data with tempera¬ 
ture in absolute degrees The normal constant for 
absolute temperature given is aoo° With a normal 
constant of 373 0 the resulting values would be in 
ordinary degrees Ccntigride a system adopted bv 
manv meteorologists on the Continent and by some 
at home To the uninitiated it gives a reading more 
easily comprehended although in the British Isles 
verv occasionally some of the vilues would be given 
with the negative sign For terrestrial magnetism 
hourly observations are given for each month with 
notes of the special features of the disturbances ex 
perienced Notes are given it the end of the volume 
on the management of the magnetic and electrical 
instruments and on results of interest showing the 
method of observation and the treatment in discussion 
In two papers lommunu ited to the Rumanian 
Academy of Sciences for 1920 G G Longinescu with 
G P Teodorescu and G Chaborski respectively 
describes modified methods for the separation of the 
metals of the second group in qualitative analysis 
and of hydrochloric acid in the presence of hvdro 
bromic and hvdriodic acids In the first ammonium 
carbonate is used in the separation of the metals 
of the sub-group instead of ammonium sulphide 
Caustic soda is used in the separation of the 
remaining metals The separation of a bromide from 
the mixture with a chloride and iodide is effected bv 
heating with alcohol and sulphuric acid Hydro¬ 
chloric acid is evolved the hydrobromic acid decom 
poses into bromine which forms ethvlenc bromide 
and the iodine remains principally in the liquid 
The economies of ship propulsion are dealt with in 
a paper entitled Coal Oil 01 Wind ’ read on 
December 14 before the Institution of Engineers and 
Shipbuilders in Scotland by Mr C O Liljegren So 
far as ships are concerned wind only can be used to 
save fuel Properly applied this method of propul¬ 
sion would mean an enormous saving in fuel and a 
reduction in the cost of carrving both passengers and 
freight Sailing ships can be run at leas cost per ton- 
year than any machine-driven vessel, whatever the 
price of fuel The author has studied Sauerbeck's 
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index, giving prices of fortv-five commodities since 1800 
together with the records of the prices of French wheat 
since 1250, and constructs some interesting curves 
He is thus led to predict that all fuel will be too high 
in price for the profitable working of vessels for at 
least thirty years to come The motor clipper appears, 
to be the type of the immediate future in a hich the | 
auxiliary propulsion machinery would be used in 
calms only The following figures are for the year 
1913-14, and give the percentage earnings on invest 
ments with freight at 20s —Motor ship two cycle 
36-0, motor ship, four-cycle, 362, steamship super 
heat, 38 5, and motor clipper auxiliary sailing vessel 
702 Comparative figures for the year 1920 with 
freight at 55* are as follows —Motor ship four-cycle 
28-3, steamship, superheat 25 5, motor clipper 
7130 tons, 36 o, and motor clipper, 11 600 tons, 63 o 

\mong the forthcoming books announced by the 
Cambridge University Press we notice Scientific 
Papers of Henry Cavendish in 2 vols \ ol 1 (The 


Flectrical Researches) is a reprint of the volume 
edited by Clerk Maxwell (1874-79) with additional 
notes by Sir Joseph Larmor Some changes have 
been mad< in the imngemtnt of headlines etc 
and it is hoped that the reused volume will bring 
out more clcarlv both the extraordin trv range and 
value of Cavi ndish s work and the magnitude and 
importance of the task which Clerk Maxwell accom¬ 
plished in the last five ycirs of his life rhe volume 
also includes 1 reprint of the biographical sketch of 
Cavendish which Dr 1 Young contributed to the 
Fnciclop edia Bntannicn Vol 11 (Chemical and 
Dynamical) edited by Sir Edward Thorpe includes 
the papers published in the Philosophical Transactions 
and much unpublished material from the papers in 
the possession of the Duke of Devonshire It also 
contains an account of the researches tn dynamics 
astronomy geology and magnetism in arranging 
which the editor has been assisted bv Sir Joseph 
Larmor Sir \rchtbald Gcikie Sir Frank Dyson, 
»nd Dr C Chret 


Our Astronomical Column. 


Pons Winneckk s Comet —The failure to find this 
comtt up to the present suggests that the ditt of 

K ‘ elion mav be later than those assumed 
merides for April have therefore been prepired 
with th« addition of a third assumed d ite June 29 3 
Thcv are for Greenwich midnight 
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These three ephemerides define curves near which the 
comet should be found Owing to its high north de¬ 
clination it » observable throughout the night 
Comet Reid 1921a —\ third observation of this 
comet was obtained at Algiers on March 25 The 
following is the orbit deduced from this combined 
with those of March 14 and 18 

T -19*1 May 10 297 G M T 
- - 64° 2J 34 
ft-aW 28 S3' 
t -131*36 4*" 
log q — o 00581 
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The comet wis obsirvid on March 23 it 
moonlight Thire is reason to expect that it will 
attain at least faint naked eye visibility The elements 
do not closely resemble those of any known comet 

Large Drtonatinc Tirfbali. —Mr Denning writes 
— On March 16 8h 33m GMT a magnificent 
meteor was observed from Scotland and the north of 
England It occasioned a brilliant illumination of 
skv and landscape and was followed several minutes 
afterwards bv loud detonations which some of the 
obsirveis hkfned to the bursting of high explosive 
shells At Edinburgh the sound rame in about 
a minutes after the meteor hod pass d at Duns the 
interval wis 2} minutes at Kelso 80 seconds while 
at Berwick on Tweed the fireball s flash and sound 
of disruptive explosions were almost simultaneous 
There seems to have been little doubt that the meteor 
mav have fallen in or ntar the latter town or in that 
part of the North Sea contiguous to it 

A large number of observations were made of the 
object but thev are mostly of the popular type It 
appears highly probable however that the meteor 
moved in a direction from south west bi west to 
north-cast bv east and that its flight was from over 
Moffat to Berwick-on Tweed Its height was about 
71 miles at the outset of its luminous career and 
after traversing about 7< miles of its path it seems 
to have been about 24 miles high between Kelso and 
Coldstream while at Berwick the meteor gave evi 
I dence of \er\ near approarh to the earth's surface 
The fireball was a late Taurid from a radiant at 
8 o °+22° but it is rather difficult to fix w th accuracv 
and certainty the point of radiation The duration 
of the meteor’s flight was about 6 seconds and this 
would give a velocity of about ja miles per second 
Up tp the time of writing no fragments of the meteor 
have been found, but thev might easily have fatten 
into the sen unprrceived ” 
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The Origin of the South west Monsoon . 1 

By Dr G C Simpson, F R S 


I T has generally been held that the south w ext 
monsoon owes its origin to the great difference 
of temperature which exists during the summer 
months between the heated land surf ice of India and 
the surrounding oceans, the general idea being that 
the warm air over the land rises and damp air from 
the sea flows into India to tike its pla<e thus result 
mg in the strong south west winds the rainfall its If 
being due to the cooling of the air ts it rises o\tr 
India 

1 his theory lias to face the difficulties that the tem 
perature over India is muih higher in Mav lx fore thi 
monsoon sets in thin it is during tin nu nsnon itself 
that the temperature is higher in years of bad mon 
soon than in vears of grod monsoon ind th»t the 
part of India which has the highest t<mp<rature and 
the lowest pressure vnd where as ending currents 
should bi the greatest is i region of practically no 
rainfall throughout the monsoon 
The true cxplmation cf the south w st mon so m 
can be obtlined onlv bv taking a vvid view of the 
weather conditions over large parts of the earth s 
surface during the summer months in the northern 
hemisphere It is then seen that the sot th west 
winds are not due to the temperature in India but 
arc a rclitwclv small part of a general circulation cf 


the atmosphere laused bv a region of high pressure 
I over the South Indian 6cean and t region of low 
I pressure which extends over the whole of Central 
Vsia \ir passes northvv uds from the region of high 
pressure as the south west trade winds so far as the 
equator where it gets i tught up in the circulation 
aroun 1 thi low pressure over \s a On account of 
the particular arrangement of sea ind land combined 
with defleition of wind curunts dje to the earths 
rotation this air travtls for 4000 miles over the sea 
lefore it leuhes In lia wheic it irives in a vtrv 
vv irm and exceedingly humid mndit on I his air how 
ever would probahlv sweep right across India to its 
„oal in Central \sia without produi ng mu h rainfill 
f it were not for the umqu distril ution of moun 
tuns tround India From the notth f th Mokran 
co 1st right round India f vllow n„ tht line of 
Vfghanistan the Ifmalavis and th mountains of 
Burma there extends in unbroken wall of moun 
tains nowhere lower than 4000 ft standing direetlv 
ithvv irt the air currents The mountains catch the 
or which is being driven bv a pressure distribution 
extending from the Southern Indian Ocean to the 
entre of Asia in a kind of trap out of which ther 
is no escape exrcpt by ascension The damp humid 
ir which begins to rain as soon as t uses ^00 ft 
is forced to rise between 10 000 ft and *0 000 ft and 
in consequence large masses of vv iter are prer ptat d 
over the gre iter part of the Indi in area 


The Finsbury School of Chemistry 


By PROr G 1 

'PHE widespread feeling among scientific workers 
* that the threatened closing of the hinsburv 
technical College would be a calamity of national im¬ 
portance has found expression in a petition recently pre¬ 
sented to the council of the City jnd Guilds of London 
Institute In this appeal which is supported bv » 
long list of eminent names representative of everv 
brinch of art science and technology the members 
of the Finsbury Technical College Defence Committee 
many of whom are former students of the college 
testify to their grateful appreciation of the long 
ontinued benefactions made by the institute to the 
college and urge the council to take into considera 
tion all possible sources of issistance in the responsible 
task of keeping the college open as an institution for 
higher technical education 

The salving of Finsbury cannot be regarded other¬ 
wise than as a prudent step in the conservation of our 
educational resources at a time when public expendi 
ture on new institutes embodying untried schemes is 
scarcely likelv to meet with popular approval This 
anticipated continuance of the college involves how 
ever a retention in its entirety of the un que system of 
scientific education given at Finsburv so that the 
future of this institution mav be a logical and evolu¬ 
tionary development of its former activities The 
policv consistently adopted in the past bv the Citv 
and Guilds of I ondon Institute was to place implicit 
trust in the judgment of the scientific men appointed 
to the professoriate of the college These professors 
were not tied down bv format curricula and were 
allowed complete liberty to teach their respective sub 
jects in their own way 

Tt is largely this freedom from prescribed courses 
and examinational restraints which has giv<n to the 
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binsburv School of Chemistry founded by Prof H I 
\rmstrong in 1879 if* outstinding and di$tinrtiv< 
fi atures From the first its laboratories were a centre of 
unceasing chemical activity, for they were open to dav 
and evening students who found unfailing assistance 
in their preparatory studies and inspiration in research 
from the hard working staff whom the professor 
garhered round him Among the more salient inves 
tigations of the earlv Finsburv School of Chemistry 
which inaugurated a new era in the teaching of this 
science were the researches on the laws of substitu 
tion among aromatic compounds and on the relation¬ 
ship between colour and chemical constitution, and 
the important discovery bv Armstrong and Miller of 
the purification of coal tar hjdrocarbons through their 
sulpnonic acids 

With Prof Meldola’s arrival in 188 3 the chemicnl 
department was brought into even closer association 
with the synthetic colour industrv I he new professor 
had recently discovered the oxazine blue which still 
bears his name and had also made in the works 
several notable discoveries whirh afterwards bore fruit 
either in this country or abroad The investigations 
then initiated at Finsburv showed the influence of the 
earlier industrial experience of its director The 
course of substitution in the naphthalene series was 
(he subject of several memoirs and the researches on 
azo compounds originally commenced in the works 
laboratory were continued throughout the remainder 
of the professor's lifetime In collaboration with 
Mr F W Streatfeild Meldola instituted an mquirv 
into the constitution of diazoamino-compounds and 
amino amidmes which brought to light unexpected in¬ 
stances of isomerism In 1000 he discovered the first 
rciorded instahee of the replacement of a nitro-group 
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by hydroxyl during dia/otisution. Numerous lasts of 
this substitution have since been noticed and shown 
to be capable of mdustri.il application in the produc¬ 
tion of useful mordant dyes. 

During the groat, r part of thrir joint career at 
Finsbury, Mcldola and Strcatfcild had as research 
assistants at any Riven time only one or two senior 
students chosen’to work for one session in the pio- 
fessor’s laboratory Strcatfcild, however, had a wonder¬ 
ful faculty for dovetailing together instruction and re. 
search, and Meldola had the happy knack of furnish¬ 
ing his youthful collaborators with an “Arbeit ” which 
genet ally blossomed into a contribution to the 
Chemical Society's Tiansactions within this annual 
period of apprenticeship From njoS onwards the 
council of the college piovided the professor with 
a whole-time research assistant, who generally held 
this coveted post foi about three years ’ The 
senior students who were fortunate in receiving 
this more prolonged experience in research have 
justified their training bv gaining responsible mdus- 
tnal appointun nts within a short lime of leaving 
college. 

When the writer succeeded his former teacher in 
iq 10 the work of the Finsbury laboiatones was 
dominated bv the exigencies of the war, then entering 
on its critical stages The 'Ircnih Warfare Depart¬ 
ment employed in the Finsbury laboratory of applied 
chemistrv a small works plant for smoke-bombs 
and other munitions, which was not at that critiral 
time to be found in any other London college. In 
IQ17 the institute sanctioned an extension of the 
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chemical department, and the additional facilities 
thus provided were promptly made use of by the 
Chemical Warfare Department, winch maintained a 
staff of research workers at the college until after 
the armistice At the same tune the chemical school 
remained in touch with the synthetic colour industry, 
inasmuch as the new reseaich laboratories afforded 
accommodation to a group of chemists sent by the 
I Untish Dyestuffs Corporation to extend their expen- 
1 cnee of organic synthesis Other firms also took 
I advantage of tile research equipment for applied 
chemistry which was now being made in the chemical 
workshop, and several experienced chemists were 
allotted Inbuiatory facilities for their researches in 
vatious blanches of chemical technology. The 
materials required by these reseaich workers were 
in certain instances prepared by senior students of 
the chemical department, who thus benefited by being 
brought at an early stage into contact with the 
actualities of industrial practice. 

With a high tradition of practical laboratory in¬ 
struction extending over a period of forty years it is 
not surprising to find that the senior alumni of the 
Finsbury chemistry department now occupy responsible 
positions in every centre of chemical activity in the 
British Empire It is, moreover, a noteworthy con¬ 
sequence of the close association of the college with 
the industrial life of the country that several im¬ 
portant rhemical firms are taking an active interest 
in the Finsbury defence movement, thus showing in 
a practical manner their appreciation of the training 
afforded in this historic school of chemistrv 


Bacterial Diseases of Farm Crops. 


I N ceituin seasons some of the bacterial diseases 
which attack faim crops do sufficient damage to 
become serious economic factors An instance of this 
was provided in 1918 by the “halo-blight” of oats 
which caused much trouble throughout Wisconsin 
and other parts of the United States (C. Elliott, 
ouru. Agru. Research, 1920, vol. xix., No. 4) 'Ihc 
light appears to be present in oat-fields eveiy season, 
but attracts attention only when it develops strongly 
and docs serious damage under particularly favour¬ 
able weather conditions. Ihe epidemics disappear if 
the weather changes to a type more favourable to the 
development of tnc plant. 

The halo-blight usually appears as lesions on the 
leaves, but may occur on "the leaf-sheaths and glumes, 
infected areas show a centre of dead tissue surrounded 
by a. halo-like margin of chlorotic tissue, and they 
gradually spiend and often coalesce until large aieas 
are involved and the whole leaf becomes dry and 
brown. A typical white organism lias been isolated 
from these lesions, for which the name Bacterium 
coronafactens, n.sp., is proposed. The organism is 
a motile rod with rounded ends, sometimes occurring 
singly or in pairs, but usually in short to long chains. 
One to several polar flagella have been made out, 
but no spores have been observed The bacteria live 
through winter on the seed, produce primary lesions on 
the first leaves of seedlings, and are carried to other 
leaves by wind and ram. Natural infections of halo- 
blight have been observed only on oats and rve, 
though artificial inoculations indicate that the 
organism may be slightly pathogenic on wheat and 
barlev also. Infection takes place more readily on 
injured than on uninjured parts of the plants.' In 
normal circumstances different varieties of oats show 
differences in susceptibility to the disease.* 
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Though halo-blight is known to be seed-borne, no 
pi actual method of seed treatment has yet been found 
whtch will entirclv control the disease 'treatment 
with 1 in 320 formalin, as is used for smut, keeps 
the blight in check, but is not entirely effective. 
Heating the seed in a hot-air oven foi thiity hours at 
ioo° C. completely checks the disease, but the com¬ 
mercial application of the treatment has not yet been 
w 01 ked out 

\n unrecorded bactcuul disease, basal glume-rot of 
wheat, was discovered in 1917 by L McCulloch 
1 (Journ Agric. Research, 1920, vol. xvin , No. 10) 
on plants obtained fiom various localities in Canada 
and the* United States. The leaf, head, and grain 
of wheat are all affected, the diseased pottions being 
discoloured and blackish, and the basal ends of the 
grains often npjiear charred. The development of the 
grain is hindered when the disease appears early in 
life, but it is possible for the plants to be attacked 
when the. ears aic well filled out. Bacteria are 
abundant in all the discoloured tissues, and are fairly 
, resistant to desiccation, as the organism has been 
isolated from drv wheat-kernels kept at room-tem¬ 
perature for seventeen months. Tra> oiganism, for 
1 which the name Bacterium atrofaciens is proposed, 

I is a white, polar-flagellated rod, producing a green 
1 fluorescence in the ordinary culture media. It attacks 
1 starch, and will tolerate sodium chloride up to a 
strength of 5 per cent., above whieh no growth occurs. 
Many tests of the reaction of the bacteria have been 
made, and thp optimum growth-temperature appears 
| to be between 24 0 and 28° C., the thermal death-point 
being about 48° or 49 0 C. Ten minutes’ exposure to 
1 sunlight or fortv-four hours’ freezing was also found 
to kill most of the bacteria. No method of controlling 
the disease is suggested. W. E. B. 
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Fatigue and Efficiency in the Iron and 
Steel Industry 

I N Report No 5 of the Industrial TaUgue Research 
Board Dr H M Vernon describes the results of 
a senes of investigations earned out at most of the 
chief iron and steel centres in the United Kingdom 
He points out that there are tremendous venations 
m the mechanical efficiency of the plant employed in 
various works and in the efficiency with which human 
labour is utilised In most districts the blast furnaces 
are charged by hand though four to eight tunes more 
men are required than for mechanical charging and 
the work is of a much heavier character In the most 
efficiently run open hearth steel furnaces two to three 
tunes more charges of steel arc worked per week than 
in the least ifficient whilst the efficiency of rolling 
mills varies in similar proportion 
The steel melters when engaged in mending their 
furnaces which they usually do immediately after 
the molten steel has been drawn off and whilst they 
are still white-hot have to undertake one of the most 
arduous farms of labour known in anv industry 
Much might be done to lighten this labour for at 
some works the average time required for mending 
is seven times l< ngtr thin at others also owing 
to the fact that all the furnaces are started at about 
the same time they tend to require mending at 
the same time si the men frequently cannot relieve 
one another Ihis could be remedied bv arranging 
that mending was more evenly spread over the week 
Many of the steel furnaces are still iharged bv hand 
in spite 0/ the tremendous labour ind delay involved 
The effect of fatigue on health and longevity was 
studied by Dr Vtrnon (in conjunction with Mr E A 
Rusher) b\ tibulating the sickness and mortality data 
of 34 000 iron and steel workers for a sit vear period 
These data which had a crued under the National 
Health Insurance Act showed that there is a definite 
relationship between the amount of sickness expen 
enced bv the workers and the nature of their occupa 
tion Steel melters headed the list and showed 23 per 
cent more sickness than the average and 26 per cent 
greater mortality The puddlers of wrought iron 
showed a 20 per cent excess of sickness the whole 
of this excess being due to respiratory diseases and 
rheumatism Presumably this was berause the 
puddlers usually work alternate 20 minute per ods of 
very hot and heavy work followed bv light wor! or 
complete rest during which thev tend to c tch ch 11s 
Other workers at hot and heaw work likewise showed 
an excess of sickness whilst workers at ordinary tern 
peratures such as cranemen and general labourers 
showed q per cent less sickness than the average 


University and Educational Intelligence 

Mr J amfs W I ow assistant in the natural his 
tory department of University College Dundee has 
been appointed lecturer in zoology at Btrkbeck Col 
lege I ondon 

Thb Manihester Education Committee has appointed 
Prof B M Jones to be principal of the Manihester 
College of Technology in succession to Principal 
Garnett Prof Johes who was educated at Oxford 
was for some time professor ot chemistry at the 
Government College I ahore and more recently 
orofessor of chemistry at and director of the Edward 
Davies Chemical I aboratories Aberystwyth 

Science for February 25 announces that Prof J R 
Angeff was elected president of Yale I mversitv at a 
meeting of the University Corporation on February 20 
the new president will t ike up his duties at the close 
of the university year Prof Angell is a graduate of 
the University of Michigan and has been professor of 
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psychology, dean and acting president of Chicago 
University He has also shown ability as an adminis 
trator and a leader of education while acting as chair 
man of the National Research Council ana as presi¬ 
dent of the Carnegie Corporation 

A list of the students and teachers from the 
Dominions overseas and from foreign countries at 
present in our universities which supplements that 
issued in December last and referred to in Nature 
of December 30 p 585 has been issued by the Uni 
versities Bureau of the British Empire Although the 
information is not yet quite complete an interesting 
summary has been compiled showing the numbers 
which arc contributed by each of the continents 
Afrit a sends 1046 America and the West Indies 676, 
\sia 1228 of whom 974 arc fiom India Burma and 
Ceylon Lurope 703 and Australasia 282 The 
grand total to date is thus 3935 of whom about two- 
thirds are from our overseas Dominions 

Tms Carnegie Corporation of New York has enter d 
into in agreement with the Leland Stanford Umvpr 
sity of Californ a bv which it will give large financial 
support to a resear h institute which the University is 
about to establish for the intensive study of the 
problems of the production distribution and consump 
tion of food The need for such research was first 
brought tc the attention of the Corporation by Mr 
Herb rt C Hoover and it is proposed that the msti 
tute shall bear his name The selection of the l ni 
yersitv as its home is portly due to the fict that Mr 
Hoover has depos ted there th documentary material 
he has collected relative 11 the cconom c side of the 
war 1 he work of r si arch f r which the labc rator es 
of the L mversitv will be mad a\ lable is t b gin 
on July 1 

The Pioneer Mail for February 18 publishes 
extracts from the presidential address delivered bv 
1 1 (ol J W D Megaw to the Medical Research 
Section of the Indian Science Congress Col Megaw 
states that of late persistent rumours have been cir 
culated that the Government of India is not prepared 
to undertake the full responsibility for the School of 
Tropical Medicine and Hygiene i f Calcutta and 
Bombay because all its funds are wanted for the 
establishment of a new Impelnl Institute of Medical 
Research in Delhi The sihool was established 
largely through the initiative of Sir I eonard Rogers 
with funds subscribed bv the publir and grants from 
the Government Col Megaw alludes to the valu 
able work done by the school and pleads earnestly for 
its proper support suggesting that the programmes of 
medical research in India should be considered bv an 
authoritative committee of experts 

Lo V iture for M irch 19 gives some extr icts from 
the statistics of attendance at the University of Paris 
which have been published in / University de Parts 
Before the outbreak of war the total number of 
students in the University was 17 308 tn the sue 
ceeding four years there was naturally a big drop 
while in 1918 the numbers had risen again to 11 026 
a figure only about a thousand short of the 1910 total 
In 1919 there was a big influx of students much as 
our 1 wn universities experienced and the total rose 
to 17 761 but surprising figures are given for 1920 
from whuh it appears that only n 214 student! were 
in attendance The distribution of the totals among 
Frenchmen and others and among men and women 
also reveal some strange facts The figures for the 
men i lassed as Strangers for 1020 show a decrease 
of about one-fifth of the 1913 total while for women 
the decrease for the same period is fultv two-thirds 
The numbers of Frenchmen attending the University 
have decreased almost b\ one half while the numbers 
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of trench women students increased by i similar 
amount In another table arc shown the numbers of 
students who attended at the faculties of law medi 
cine science, arts and pharmacy for th various 
years From these it appears that the faculty of 
science is alone in claiming an increase on precious 
vears in the numbers of its students the figures given 
being 1175 for 1911 1999 for 1919 and 1438 for 1920 
Thf seventh annual report of the C arneg < l nited 
Kingdom Trust gives an account of the activities of 
the Trust during 1920 The high cost of materials 
and labour made it impossible to erect buildings even 
when the plans had been dreadv approwd Indeed 
the trustees felt that they ought not to divert labour 
and material from the urgent n cds of housing 
Meanwhile, a special reserve of 414 *65! has accumu 
lated to meet the claims of those who had been 
promised building grants Unfortunately this sum 
will be auite inadequate to carry out the work pro 
posed unless there snould be a heavy fall in the cost 
of building For the quinquennium 1921-23 the 
trustees allot provisionally 250 000Z for library grants 
of all kinds They had already promised in the event 
of statutory powers being granted to county authori 
ties enabling them to maintain county library schemes 
to provide the capital outlay for every countv in Great 
Britain which had not yet adopted a pioncir scheme 
under the auspices of the trustees Those powers 
wert granted bv the Public I ibrarics Act of 1919 ind 
the trustees will now fulfil their promise The lrust 
has continued its support to the Central Library for 
Students and now proposes to help the rur il libraries 
to lend to genuine students who may live far from 
any public library the more expensive hoc ks necessary 
for their studies Among other grants made during 
1920 we notire 4000/ to the I ondon School of 
Economics in connection with the very large exten 
sion of its premises 10c 1 tow erds the init al ex 
ponses of a library to provide merchant seamen with 
books while at sea ind 1 col ti the Nal onal Institute 
of Psvcholng An important funclioi of this nstitute 
will he to advis manuficturirs as li fartoiv ondi 
tions and cconomv of labour 
Diriwc the summe r term it King s C olloj, Strand 
Mr J II Jeans will give four lectures on Cosmo 
gonv and Stellar Evolution on May 3 10 1“ and 24 
at 4 p m The first lecture will deal with ohservat on 
evidence the second with the effeiI of rotat n on 
gaseous masses the third w ith the efTect c f rotat on on 
iiouid or semi liquid mass s and th last wi h the 
effect of tidal encounters Mr Jeans s mtcnticn is to 
give an account of recent chservation il and theoretical 
research in non technical form so as to be mtc lligiblc 
not only to astronomers and mathematicians but also 
to geologists and all arqua nted with s mple scientific 
terminology On M i\ o 11 and 14 at 4 p m in 
King s College Pri f N Bohr w ill lecture on The 
Ouantum Theotv of Rad ation and ihe ( onst tut on of 
the Atom At University Colle i a course of thre 
lectures on Oceanography with Soecial Reference to 
the British Isles ’ will be delivered by Prof H h 
Dickson on June 17 and 24 and July 1 at ,30 pm 
It is also announced that the course of lectures entitled 
A Historical Review of Meteorological Theory ’ by 
S if Napier Shaw has been postponed it will com¬ 
mence on April 29 and one lecture will be given each 
week until June 10 AH the lectures mentioned are 
intended for advanced students of the University and 
others interested in such subjects admission is in all 
cases free and with the exception of Sir Napier 
Shaw’s lectures without ticket Tickets for Sir 
Napier Shaw’s lectures ran be obtained from the 
Meteorological Office South Kensington S W 7 
NO 2683, VOL 107] 


Calendar of Scientific Pioneers. 

April 1, 1S63 Jacob Sterner died —Referred to as 
tin. j,ilatest geometn al genius sm<e the time of 
Apollonius Stuncr trialed geimetrv synthetically 
A chair of geometry was criaiel cspcci illy for him 
at Berlin 

April 1, 1900 St Qeorgt Jackson Mivart died — 

Originally a barrister Mivart took up medical and 
hiologu if studies, and becamt well known by his 
writings For short per <ls he held professorships at 
the Roman Catholic University in I ondon and also 
at Louvain 

April 1, 1901 Francois Mario Raoult died— From 
1870 until his death, Raoult was professor of 
chemistry at Grenoble His work on solutions begun 
in 1878 had a profound influence on the development 
of both chemistry and physus He was awarded the 
Davy medal in 1892 

April 2, 1872 Samuel Finlay Breese Mono died - 

An irtist bv profession Morse first trinsmitted mes 
sages by electricity in 1835 exhibited his apparatus in 
New \ork in 1837 and in 1844 connected Baltimore 
and \\ ashington by telegraph His well known 
tlphahct was invented during a voyage in 1832 
April 3, 1979 Hemrioh Wilhelm Dove died. —A pro¬ 
fessor 1 f natural philosophy m the University of 
Berlin Dove iddcd much to thi science of meteoro 
logy 

April 3, 1909 Joseph Low* Francois Bertrand 
died Secret irv of the Paris At tdrmv of Sciences and 
a professor in the hrole Polvtechmqui Bertrand for 
fifty vears was a prominent mimbir of Ihe French 
m ith mitaal world 

April 4, 1617 John Napier died A man if many 
interests Napier first published his invention of 
logarithms in 1614 whin sixty foui vears of age IIis 
worl has been described is one which in the history 
of British siiente ran be plated as sic nd only to 
Newtons Primipia 

April 4, 1927 Ernst Florene Fnednoh GMadm 
died One of ih< foundirs of the sri nee of acoustics, 
Chlndm was of Hung in in ivtra ion ind for some 
time held the rh ur of jurispru lenu at I eipzig 
April 4, 1970 Hentnoh Qustav Magnus died —A 
phvsmst of Berlin Al ignus w is an inspiring teacher, 
ind was I nown for his rts lrihes on hi at and other 
subjects 

April 4, 1919 Sir William Oreokes died Trained 
as a chemist by Hofmann Cr ol is at an early age 
attamel h gh rink is an unistigator His discovery 
and studv f thallium invcnti n of the radiometer 
study of tie tri dis hargts in high vacua expert 
ments on th rar e irths ind 1 1 glasses and mves 
tigat on of psy h 1 phenomena were but i few of the 
subjects with wh ch he d alt His work moreover in 
many cases was a starting point of impirtant modern 
developments Knighted in 1897 he received the 
Ord r of Merit in 1 jio ind during ijij 14 served as 
president of ihi Ro al Soiietv 
April 9, 1929 Niels Henrtek Abel dwd Still under 
twenty seven vears of ige when he died Abel hi Id a 
ace among the greatest m ithcmaticians of his das 
is main work related to the theory of elliptical 
functions 

April 9, 1913. AdelT 0. H. Maby dM —The inven 
tor with Count Ario of a system of wireless tele 
graphv, Stabv made his first successful experiments in 
1897 in the Roval Gardens on the Havel 
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Societies and Academies. 

London 

Royal Society, March 17 — Prof C S Sherrington, 
president, in the chair—Lord Rayleigh lhe colour 
of the light from the night sky Photographic ex* 
posurcs weie made under coloured media selected foi 
isol tting various parts of the spectrum Comparison 
with direct sunlight or moonlight showed that the 
night sky was of the same quality as these Visual 
comparisons through coloured films showed that a blue 
him, which wis equally bright with a yellow one 
against the night skv, was brighter igainst the twi 
light skv These comparisons were not embarrassed 
by colour diilcrtnces, because the light wa9 so faint 
as to give purely monochromatic vision The require¬ 
ments as regards colour and polarisation of the light 
would be satisfied if we regarded it as coming from 
an unresolved background of stars Ihey would 
equally be satisfied if we regarded it as due to sun 
light scattered bv meteoric matter —R O Street 
The dissipation of energy in permanent ocean cur 
rents, with some relations between salinities, tern 
peratures, and currents On the assumption of slow 
non-turbulent motion a formula for the mean rate 
of energy dissipation m permanent ocean currents is 
obtained which, when integrated over the whole of 
the oceans gives a dissipation it the mean rate of 
•approximately a x to * 1 rgs per second Simple rcla 
tions between the strength of the current, the salimtv 
ind the temperature of the water ire also found 
satisfactory estimates of the currents in mid-oce in 
can thus be made S Datta I he vacuum arc speetr 1 
of sodium and potassium Definite improvements in 
the measures for the spictri of sodium ind potissium 
have been obtained bv the use of sodium and potassium 
vapour lamps as sources With potassium in interest 
mg combin ition pair indie iting satellite s to the diffuse 
series has been observed The presence of potassium 
in the sun has been est ihlished and some additional 
sodium lines have been identified with solir lines — 
W F Garner and C I Abernethy Heats of com 
bustion md formation of nttro compounds Part 1 
Benzene toluene phenol and methvliniline suns 
In this paper the he its of combustion of ill th 
isomcrides of the mono-, di- ind tri nitro toluenes 
ind benzenes together with a number of mtro 
derivatives of phenol and methvlaniiine hive been 
determined and the heats of formation and nitration 
calculated The heats of formation and nitration of 
the isomeridts of the di- and trinitrotoluenes and 
-benzenes show consider cble variation the values tend 
ing to a minimum when the nitro groups are mljacent 
to one another or to 1 methvl group The heats of 
formation in anv series increase to a maximum value 
with the introduction of the nitro groups which is 
retched in the toluene phenol and methvlaniiine 
wries (when svmmetrinl substitution takes place) at 
the dimtro denv ative The introduction of the methvl 
group into benzene modifies onlv slightlv the shape 
of the curves showing the heats of formation of the 
derivatives but the hvdroxvl or methvlaniiine group 
has a much greater effect—E K R ideal I he cata 
Ivtic dehvdrogenation of alcohols Application of the 
approximation formula of the Nernst heat theorem to 
the equilibria 

and 

(CH,),CH.OH=(CH ) CO+H, 

The variation of the dissociation constants with the 
temperature was determined by means of a constant- 
volume gas thermometer containing reduced copper as 
catalytic material The velocity of decomposition of 
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the alcohol at the surface of the solid catalyst was 
1 found to be much more rapid than tho reverse hi- 
molecular reaction Concordant values for the equili- 
bnum constants at various temperatuics could be 
obtuntd only at low pressures 

Geological Society, March 9—Mr R D Oldham, 
president, in the chair—\\ li R King lhe surface 
of the marls of the Middle Ch ilk in the Somme 
\ illcy and the neighbouring districts and the eliect 
on the hydrology Chalk iorms the mam deposit of 
lhe «rca, v\ Ucr w is obtained for tioops largely from 
bortliolcs made by the percussion method The great 
number of boi es cn lblcs one to consti uct a map of 
the contours of the mirl surface Ihcse curves show 
that (1) the main anticlinal crest (axis of \rtois) is 
not continuous, but consists of 1 serus of curved axes 
irrangcd en ichclon , (2) the close relationship of the 
nvcr-systcins to the tci tonic axes and (1) the capacity 
of the Chalk to y if Id vv ater for bori holes measuring 
ibout b in in di under depends more on the topo 
graphv of the neighbourhood than on the larger tec 
tonic features, provided about 3 o ft of (halk occurs 
between the marl surface and the surface of the water- 
table in thi ( h ilk Dr (intrude I Eltes lhe I) da 
country its structure ind rock succession lhr de- 
t tiled mapping of the lieds is now classified, has 
brought out th< strui turc of thi c uuntrv ind a modi 
hi Uion of v lew s previously ht Id w ith regard to the 
H d » f lult seems to bt necessary It appears to be 
one of i senes of compri ssion il f iults iffccting the 
whole of the country southeast of Bala I akr lhe 
initiating structunl factor was probiblv ((impression 
of the 1 ticks is a whole against the Harleth Dome, 
controlled by the rcsistantc offered bv the Ordovician 
volcanic mass to the compression il force lhe 
country was fust folded and thin tile tid bv thiust 
movements lhe six man struclui il lints of displace 
ment ut given ( ombincd with tins tn ijoi displiu- 
ments there has been much diffuentnl minor tnrust 
mg (tt irs) which is most conspicuous itiov c the 11 in 
->ower thrust Compirison is made bitwtin th< sui 
cession here seen and tint of other arms in Great 
Britain ind the f tun il ft ituus tie noted and 
tabul i ted 

Zoological Society, March S —Sir S I II umcr, vire- 
|»i sident in th< chair I G Bonlengcr Fxperi- 
ments on colour changes of the spetted salamander 
( balannudra maculosa) conducted in the society’s 
Gaidtns Miss Joan B Procter lhe \ iriation of the 
scapula in the Hatrac hi in gt oups \„lossa ind \rci- 
foi— Dr W 1 Caiman Nous on nurini wood 
boring inimals 11 Crustacea —Dr \ \ ChHstlc- 

IInde Ihs reproductive orginsof the Ascidian kitten 
lhalia borealis Goltst h licit—B P Uvsrov The geo 
iriphual distribution of Orthoptcrncs insuts in the 
( iuc isus and in Western Asia 


Paris 

Academy el Sciences, March 7 - M Georges Lemoine 
in the chair G I Ippmann The dc termination of 
th( ixis of rotation and the velocity of rot ition of 
i solid body and the reahsition of 1 solid body with¬ 
out rot ition —M de Sparre The maximum yield of 
turbim s G Jolla I he variation of tho function 
which furnishes the conformal representation of an 
irea on a circle when the contour of the irea varies — 
B Gambler Articulate deformable systems and 
couples of surfaces deductd from them—A Total 
lhe reversal of the stresses in bridge lattice bars —R 
Feret The law of equilibrium of solid grains in a 
verticil iscending current of water Experiments on 
the relation between the linear dimensions of solid 
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part 11 lit. and the velocity of currents of water main 
taming the particles in suspension Six different 
minerals were used and it was found that when the 
section of the particles was small compared u ith that 
of the tube Stokes s law was applic iblc — \ Perot 
Measurement of the pressure of the solar atmosphere 
in the magnesium laver and the verification of thi 
principle of rditivitv— II Senlsa lhe influence if 
light on the conductivity of fluorescent liquids 
P I Mercanton I he application of stereoscopic 
vision to the control of glacial variations The ap 
plii ition of stereoscopic vision to two photographs 
taken with thy seme camera and from the sime spot 
it an interval of a year showed clearly the changes 
in the Orny glacier —M Psntheoter New applic i 
tmns of the method of charges of very short duration 
ind instantaneous lighting —F Mtchaafl Studv of the 
energy of a system of currents—H Cklpart I he 
ipporent mutual acticns of magnets and currents 
plunged in a magnetic liquid—J Bsrbinty lhe 
properties of diagrams Curves representing the dis 
pi lecment of equilibrium of chemical systems —P 
Chtveaard lh° action of additions on the expansion 
anomaly of the ferro nickels ippluation to the iron 
mcki I-chromium alloys 1 he hypothesis of the forma 
lion of the compound Ni.Cr, serves to explain th 
muked effect exerted by chromium on the expansion 
anomaly of the ferro nickels - S Pesisraak Th 
systematic notncni I iturc of the molybdates A 
entiusm of i rcc nt rommunic'Uion bv Fors< n on the 
sime 8ubjt11 —P Toporesca The removal of lim 
and magnesn from solution hy pnupitatcs of 
chromium hvdic ude The limiting quantities re 
, ^^Ponding to the formation of 
1C aO Cr.O and yMgO Cr O Both the lime and 
magnesia can 1c removed bv washing the precipitate 
with boiling \ per cent solution of ammonium 
nitrate M Tegrand The estim ition of maltose and 
1 ictose in presence of other reducing sugars L se of 
Barfoed s solution Di tails of the nuthod aie gum 
w ith ex imples of its application to the study of tin 
products of the Rumination of seeds and to th 
analysis of mill -R Cbndeaa The changes in the 
climate of the Sahara during the Quaternary period 
R de Lltsrditre The dimorphism of the chromosom 
elements in Polvtioduun S hneideri during the telo¬ 
phase and intorphasi pemds H Coupln A stem 
with horizon!,1 g otropism With certain spoi s of 
lentil cultivate! in the <HrI the stems grow in th 
horizontal direct in If aftei the stem has com 
tnenced to groyy it is placid veitical fresh growth is 
still horizontal If the se ds pcrminati n day tight 
the stem groyy s veitu ally —I Daniel Grafts of the 
sunflower on the Jerusalem attuhoke — J Dntreaoy 
Thr influence of the temperatuic of the theimal yyatei 
of Iuchon on their flori Only (he thinbictera of 
“a"" hvc ,n hottest springs 
(So to62 C ) The formation of sulnhur is espunlly 
marked betwun an 0 and 41 0 C —T Chemln The 
action of a pai asitic fungus on Dil ra cduhs —I 
Bardas The general morphology and structure e f 
the digestive apparatus of the I eptdoptcri — T Fagt 
Some spiders without pulmonary sacs A di sci iptir 
ir ,p, *^ er T eJe,nn UnfUa found in the S 
Mary Cave ncai I a Prrste in the eastern Pvrenee 
This spider is blind and the lungs are repheed t 
trachean stigmata The author in 1913 put forwar 
the view that T fencRa was the survivor of an extmi 
fauna and this is confirmed bv the discovery bv Mil 
Mtuaud and Jeannel m eastern Africa of a new fom 
Aoneumonella —L Bsrtta Preliminary note on th 
wea of species and variability In the stuklebat 
«jrraa Tumours of the interstitial gland of th 
testicle of the horse 
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Standardisation of Vaccines, Toxins, and 
Antitoxins. 

W E referred last week to the special 
measures proposed by Sir Mackenzie 
Chalmers’s Committee for the control of the 
quality and authenticity of vaccines, toxins, anti¬ 
toxins, Salvarsan, and certain other drugs. What 
is there in the special circumstances of our time 
to justify a closer superintendence of the many new 
therapeutic substances now in common medical 
use? It might well have been supposed that in 
the vast technical developments of the last half 
century “ big business ” had, through the sheer 
excellence of its scientific methods, reached a plane 
where further public control was superfluous. 
Over a large area of the drug field this is true. 
If we look back for half a century we can trace, 
since the medical Acts, a steady growth in the 
technical standardisation of all the drugs used in 
medicine. The British Pharmacopoeia itself came 
into existence because experimental pharmacology 
showed the need for precision of dosage and the 
consequent standardisation of drugs. The demand 
made by scientific medicine evoked the best powers 
of scientific chemistry. To-day there are few fields 
of applied science that can show greater precision 
of practice than the drugs now used as therapeutic 
substances. Standardisation, therefore, and con¬ 
trol in one degree or another are accepted methods 
of securing the consumer not merely against fraud, 
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but also against inertness and inefficiency in 
chemical medicines. 

But within the half century there have arisen 
other products not capable of easy standardisation. 
It is only some thirty years since Koch pro¬ 
duced his first “tuberculin.” To those who re¬ 
member the wild rush to Berlin to secure the magic 
poison and to inject it without afterthought, the 
memory is full of horror. The damage done by 
the indiscriminate use of tuberculin alone would 
justify severe restrictions on the use of all such 
toxins, and the antitoxins had also to pass their 
trial. It is only twenty-five years since \on 
Behring’s diphtheria antitoxin was given to the 
world. Immediately, in this and other countries, 
von Behring’s processes of production were imi¬ 
tated, sometimes without his exactness of tech¬ 
nique, and the result was here and there a serious 
disaster. For even the large firms had not evolved 
the superb machinery they now command, and 
every person that used the new antitoxin did so 
with uncertainty and misgiving Steadily, as 
methods improved, standards of potency and 
purity improved with them. Fortunately, 

diphtheria antitoxin from the beginning was 
capable of very exact standardisation by control¬ 
lable units. It was the model for all later anti¬ 
toxic serums. Of such serums many have since 
been produced, and some have succeeded as cures. 
But still more recently the treatment by vaccines 
has grown by leaps and bounds. 

When Koch’s tuberculin, which is really a dead- 
germ vaccine, appeared, many of the “elder states¬ 
men ” of medicine prophesied a period of special¬ 
ised vaccines of endless variety. The period is now 
upon us. The refinements of technique are almost 
incredible. Smallpox vaccine was for a century the 
pioneer. To-day every common cold has its vac¬ 
cine. This is because bacteriology has been active, 
methods have grown in scientific precision, and 
clinical medicine has come to understand the 
therapeutic value of biological products. But these 
products vary in potency, in purity, and in dangtr. 
In careless hands they may do immense harm; in 
skilled hands, immense good. But if widespread 
use and possible occasional danger are relevant 
grounds for control, the case for the control of 
these biological products i9 as strong as the case 
for the control of other potent and dangerous 
drugs. 

The Committee’s remit covered, however, other 
substances perhaps as dangerous. Salvarsan is a 
type of product that cannot be adequately tested 
by direct chemical means. Its toxicity is a primary 
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factor, and this cannot be tested except biologic 
ally During the war, on account of difficulties 
with imported salvarsan and its analogues 
special provision was made for testing and stand 
ardisation The Medical Research Council under 
took the necessary work, and the history of the 
uses of salvarsan and its substitutes is one of the 
most striking chapters in the records of the war 
What the war started this Committee proposes to 
continue 

Standardisation, therefore of biological products 
and of the more dangerous chemical toxic drugs 
is loudlv called for As early as 1909 the General 
Medical Council approached the Government with 
the suggestion for the establishment of a public 
institution for the pharmacological standardisation 
of potent drugs and of serums ’ The Medical Re 
search Council within the last few years has 
actually carried out a certain amount of standard 
isation The recommendations of Sir Mackenzie 
Chalmers s Committee are really only gi\ ing effect 
to views accepted both by scientific experts and by 
scientific manufacturers The primary recom 
mendations are that such products as we have 
named should be subject to supervision and con 
trol, that the controlling authority should be the 
committee of the Privy Council which at present 
controls the Medical Research Council, that this 
committee should decide from time to time what 
substances are to be brought under control and 
prescribe the methods of standardisation and 
testing, that the controlling authority should have 
to assist it an advisory committee representative 
of the different sections of the kingdom, as well as 
of the Navy and Army, the General Medical Coun 
cil f the Medical Research Council, and the Pharma 
ceutical Society that there should be a central 
laboratory under the management of the Medical 
Research Council for the preparation and main 
tenance of standards and the testing of market 
products that control should include the licensing 
of manufacturers, the inspection of plant, prem 
ises, and processes, and the testing of the finished 
products, that the primary responsibility for see 
mg that products conform to standard should lie 
with the manufacturers that test samples should 
be taken from time to tune, and also that manu 
facturers should be required on occasion and for a 
period to furnish samples of every batch of a sub 
stance made It is also suggested that imported 
products of the same order should be admitted 
only by licence, and subjected to equal tests 

In these recommendations and in the argument 
justifying them we find nothing that should inter 
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fere illegitimately with the well established 
methods of private enterprise Indeed, the Com* 
nuttee, m its recommendations, has the support 
of the leading manufacturing firms, which, with 
certain slight qualifications, welcome appro¬ 
priate inspection and standardisation The draft 
Bill embodies the recommendations in a workable 
form It may require modification in detail, but 
in principle it seems adequate It combines a 
sufficiency of central control with the minimum of 
trade restriction 



British Dyestuffs Corporation. 


HE situation in which the directorate of the 
British Dyestuffs Corporation finds itself is 
a remarkable one At the registration of this com 
pany m May, 1919, as a result of amalgamating 
British Dyes, Ltd , of Huddersfield with Messrs 
I cvinstein, Ltd , of Blackley, the appointment of 
Sir Joseph Turner as commercial managing 
director and of Dr Herbert Levinstein as tech 
meal managing director, was designed to main 
tain the interests of both groups, and to benefit 
the united enterprise by the special contribution of 
knowledge and experience which each of these 
gentlemen was expected to make At the meeting 
of shareholders in Manchester on Friday last it 
was announced that Sir Joseph Turner and Dr 
Levinstein, while retaining thur seats on the 
board, have been superseded as managing 
directors by Sir Henry Birchenough, the chair 
man of the corporation, Sir William Alexander, 
and Mr Vernon Clay 

It is no reflection on the new managing directors 
to express the opinion that the position thus dis 
closed must arouse grave misgiving amongst all 
those who recognise the foundation of a self sup¬ 
porting synthetic dyemaking industry as a matter 
of the greatest national importance Disregarding 
the woeful absence of harmony which appears to 
be indicated, the aspect of this rearrangement 
which causes anxiety to chemists is the fact that, 
at a time when all the scientific knowledge and 
commercial energy available in this country should 
be correlated m a concerted effort to establish an 
industry which, more than any other, depends for 
success upon the combination of these factors, 
two of the most experienced practitioners should 
be removed from very intimate association there 
with 

The proper and perfectly natural request for an 
investigation put forward by the shareholders met 
with a cold response from the board, and the 
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declaration by the chairman that a general meet 
mg is not the occasion for an explanation of such 
peculiar circumstances is one with which many 
will sympathise, but the public is entitled to full 
information at the earliest convenient opportunity 
Pending more precise knowledge of the facts, it 
would not be fair to the late managing directors 
or to the board, to pass judgment on their action 
If, however, as the published statements at present 
suggest, incompatibility of temperament is the 
cause, chemists will regard them as having failed 
in realising their responsibility to science at a 
critical juncture, on the other hand, the board can 
scarcely escape the reproach of having allow ed an 
impossible situation to continue far beyond the 
point at which a surgical operation had become an 
obvious necessity Having regard to the immense 
scientific and national interests which are mvoUtd 
m the ultimate success of this enterprise and to 
the large sum of public money which has been m 
■vested in the corporation, its future conduit 
demands very careful scrutiny 

Alcohology. 

Notes on a Cellar book By George Saintsbury 

New edition Pp xxxi + 228 (London Mac 

millan and Co , Ltd , 1920 ) 71 6d net 

HAT constituent principle of all vinous or 
spirituous drinks which maketh glad the 
heart of man, no matter how diverse their origin 
—and this diversity is something astonishing—is 
commonly reputed to be alcohol But since this 
word, in scientific terminology, has lost its original 
restricted meaning, and is now used generically 
to comprehend a multitude of substances, solids 
as well as liquids, the majority of which are not 
produced by fermentation, it is desirable to be 
more precise, and to say that this exhilarating 
principle is held to be the ethyl alcohol of the 
chemist All alcohols are not toxic, although 
certain of the congeners of ethyl alcohol—such as 
methyl, propyl, and butyl alcohols—are highly 
poisonous—far more so, apparently, than ethyl 
alcohol On the other hand, glycerin, which is 
regarded by the chemist as an alcohol, is non 
poisonous Other instances of non toxic alcohols 
might be quoted 

The stimulating, as distinct from the toxic, 
effect on the normal individual of what we usually 
call alcoholic beverages is a very complex pheno 
menon It is partly physiological and partly 
psychological To begin with, the liquid 
must be pleasant, or at least not repugnant, 
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to the senses The physiological effect is 
probably not wholly due to the ethyl alcohol 
Perfectly pure ethyl alcohol, in the sense in 
which the chemist understands the term 
pure, is seldom seen, and is certainly 
never a commercial article When produced 
by synthetic processes from inorganic materials 
it is devoid of all flavour it is as char 
acterless, indeed, as distilled water To drink 
it would afford no pleasure to a sane person 
1 he ethyl alcohol of all fermented liquids, whether 
they arc distilled or not, is accompanied by a 
v anety of substances, such as the alcohols chemic 
illy related to ethyl alcohol, as well as ethers, 
esters, aldehydes, and other products, originally, 
in the case of wine and cognac, contained in the 
must or juice of the grape, or, in the case of 
-.pints dtnved from the fermented wort of various 
grains In the case of liqueurs and cordials, the 
composition is far more complex by reason of the 
flavouring or other ingredients present borne of 
these may be factitious substances made to simu 
late natural products, but with widely different 
physiological properties Ihe mam point is that 
the substances associated with the ethyl alcohol 
in wine beer, spirits liqueurs cordials, etc , con 
tribute their effect to the character of the beverage 
and also to its physiological action, they may, 
indeed, in certain cases overpower, or mask, that 
due to the ethyl alcohol alone 

The cult of alcohol is, however too vast a 
subject to be treated at greater length in such 
a notice as the present It is of an immemorial 
antiquity As we are informed, it has occupied 
mankind it least since the dnvs of Noah, who, 
in the words of the German song, was certainly 
ein frommer Mann, ’ as well as a husbandman 
But there were tillers of the ground before the 
I Iood, and even Cain may have planted a vine 
yard, for it is not expressly stated that Noah was 
the first to do so In that case it may have occa 
stoned the first recorded murder, pate Prof 
Saintsbury, who fails to see any connection 
between crime and strong drink 
The literature of alcohology—that is, the litera 
ture which treats of the origin, nature, and pro 
perties of alcoholic beverages, which sings their 
praises and extols their benefits, or which, on the 
other hand, anathematises the wine when it is 
red, stigmatising it as a mocker, which biteth 
like a serpent and stingeth like an adder, and 
which curses strong drink as the source of 
woe and sorrow, of contention and babbling, of 
wounds without cause, and redness of eyes—is 
probably one of the most extensive in the 
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world Thousands of volumes have been written 
upon the subject, and doubtless will continue to 
be written for it is of perennial interest as the 
book before us testifies 

Prof Saintsbury does not profess to be more 
than an amateur alcohologist His present treat 
lse if such it can be termed, has no pretensions to 
profundity Serious books on wine, he thinks 
have, as a rule, been rather dull and to be dull on 
such a subject is worse than a crime—it is a 
blunder He discourses freely and pleasantly and 
with the lightest possible touch concerning his re 
nuniscences of the contents of a cellar accumulated 
at various tunes during upwards of half a century 
more m the interests of a refined hospitality than 
of winebibbing and the riotous eating of flesh 
as the Wise Man has it He tells us frankly what 
he prefers and on what he sets little store But 
he is too wise to be dogmatic His preferences 
he learns are not always shared by others and 
he fears he may occasionally wound worthy feel 
mgs by what he writes To nothing is the old 
adage De gustibus etc more applicable than 
to a man s drink The Lord Derby who preferred 
the gout to a certain brand of sherry would 
doubtless find people to whom the wine was 
palatable Prof Saintsbury can however be 
emphatic enough at tunes He has unmeasured 
contempt for what he denounces as the dishonesty 
of the so called temperance party To his mind 

it is a question whether the most Jesuitical Jesuit 
of the most heated Protestant imagination has 
ever outdone a thorough going tempera nte advo 
cate m the endless dodgings and windings sup 
pressions and suggestions of his method This 
is trop de eile There was no occasion to attempt 
to break a lance with the temperance party 
Sensible men will agree with the author that 
abutus non toUtt usum is a sufficient reply to what 
he terms the unscrupulous exaggeration of 
partisans and he would have been well advised 
to leive it at that All temperance advocates are 
not fanatics or faddists and the opinions of 
earnest thoughtful, and conscientious men are 
worthy of respect There is such a thing as in 
temperance in argument as well as in alcohol 
Moreover the spirit of self denial which actuated 
thousands of men during the gravest crisis 
through which this country has ever passed is 
worthy of a more generous recognition than it 
receives Prof Saintsbury s arguments would have 
met with very short shrift at the hands of the late 
Sir Victor Horsley 

These apart the book affords very pleasant 
reading, and an idle half honr may be pleasurably 
spent m dipping into its pages 
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Some Aspects of Psychology. 

(I) Educational Psychology By Dr Dame) 

Starch Pp xi + 473 (New York The Mac¬ 
millan Co London Macmillan and Co Ltd , 
1930) 14J net 

(a) The Psychology of Childhood By Dr Naomi 
Norsworthy and Dr Mary Theodora Whitley 
(Brief Course Series in Education) Pp 
xix + 375 (New York The Macmillan Co , 
London Macmillan and Co Ltd 1930 } 
io» net 

(3) Human 1 sychology By Prof Howard C 
Warren Pp xx + 460 (London Constable 
and Co Ltd 1930) las net 

(4) Spintualtsm and the New Psychology An Ess 
planatton of Spiritualist Phenomena and Beliefs 
m lerms of Modern Knowledge By Dr 
Millais Culpm With an introduction by 
Prof Leonard Hill Pp xvi+159 (London 
Edward Arnold 1920) 6s net 

HOSE who are by nature and training suffi¬ 
ciently eupeptic to digest a diet of well 
prepared statistics will find Dr Starch s Educa 
tioial Psy h logy (1) to their taste and will profit 
by its assimilation Most English teachers prefer 
general impressions handed on by tradition from 
masters of the r craft ind endorsed as they think 
by person'll experience to results expressed in 
coefficients of correlation But some of them 
want to know what ill this mass of statistical 
work really comes to aid how far it is helpful 
as a guide to practice The author goes far to- 
meet the r requirements After outlining the 
nature of the problems that inse he deals (1) with 
the native equipment of human beings and 

(II) with the psychology of learning first in 
general and then in the case of sundry recog 
nised school subjects 

The reader will probably turn with special in 
terest to the treatment of certain large questions 
such as the inheritance of mental traits and the 
transference of training As a result of a review 
of the statistical evidence so far to hand Dr 
Starch concludes that the ultimate achievement of 
any given individual is due to his inherited ability 
probably to the extent of from 60 to 90 per cent 
and to actual differences in opportunity to the extent 
of only from 10 to 40 per cent If then, nature 
bear 9 to nurture something like the proportion of 
three to one and if there is but little statistical 
evidence in support of the cherished belief that 
the outcome of nurture in one generation is so 
transmitted as to contribute to the inherited 
nature of the next it might seem that the rOU of 
the teacher is less important than he is apt to 
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claim But one must remember that the propor¬ 
tion of inherited nature that ts actually realised 
in any given individual depends in large measure 
on his nurture through education That is where 
opportunity comes in It may be true enough 
that equal opportunities for all do not produce 
equal abilities in all None the less educational 
opportunity does raise the realisable value of the 
inherited bequest in capacity and that in no 
slight degree How much we do not know 
As to transference it is assumed on the formal 
discipline view that training of one sort affects 
capacities of other sorts irrespective of identical 
elements or of similarity in the activities de 
veloped On the basis of a c ireful discussion 
Dr Starch concludes that as a general estimate 
«n the case of closely allied subjects there is prob 
ably from 20 to 30 per cent of transfer and from 
that point down to a very small proportion or 
none in the case of subjects which have little m 
common The book abounds in detail which is 
worthy of careful stud} Few who follow the 
treatment with understanding and critical judg 
ment cm fail to profit in the practice of their 
profession 

The Psychology of Childhood (2) is a con 
tribution to the Brief Course Senes in Education 
published under the editorial supervision of Dr 
Paul Monroe Dr Naomi Norsworthy who 
began the work snd Dr Mary Theodora 
Whitley who has completed it since the 
death of her colleague reflect the influence 
of Prof Ihorndike in the Teachers College 
of Columbia University the scene of their activi 
ties The text book is written with a view to its 
use in normal schools and presupposes some 
knowledge of general ps}chology Statistics arc 
freely used and a section is devoted to the 
methods adopted in their employment but the 
treatment, on the whole is on lines which are 
sanctioned by custom with chapters on sense per 
ception, memory imagination habit formation 
play, and so forth Although the lines are 
familiar there is a good deal of freshness and 
individuality English teachers will read it with 
profit, but should do so perhaps, with discretion 
For the basis is in the main frankly physiological 
The inheritance of an individual is in terms of 
structure in the nerve system, not in terms of 
mental states A baby is not heir to any ideas 
he does not even inherit consciousness as such 
what he does inherit is a complicated system of 
neurones acting and developing in accordance 
with certain laws of growth A child acts as a 
human being rather than as an aiuqisl because 
he inherits a human nervous system No matter 
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how general a mental trait may be, no matter 
how minute its character it is dependent on some 
connection of the neurones Possibly Dr Drever 
in Edinburgh might suggest to teachers in tram 
ing some modification of the principles that are 
current m Columbia University 

It is quite clear from Prof H C Warren s 
Human Psychology (3) that definitions ad 
vanced in Princeton would not find ready accept 
ance at St Andrews That is part of the trouble 
in this field of exposition If m half a dozen text 
books 01 physics or works in which ph>sical con 
cepts phy a leading part we found not onl) such 
a word as acceleration but even the word 
physical used in half a dozen different senses, 
we should be perplexed and perturbed Lnfor 
tunately something like this state of matters ob 
tains in psychology By conation Prof Stout 
means this Prof Alexander that, Prof Warren 
something else tor Prof Titchener it has no 
scientific meaning Even the word mental is 
in like case What is for most psychologists dis 
tinctively mental the flow of ideas (somehow de 
fined}— is for Prof Alexander typically non 
mental and while for some the mind is the 
stream of consciousness (in some sense) for 
others it is that which gives direction to the stream 
and in part at least makes it flow Further 
more the notion that what is mental or psychical 
is that which is revealed in consciousness—even 
this is rejected by the exponents of the new 
psychology who urge that its major part is con 
cealed in the unconscious 

Much of course depends on the method of 
approach to the subject, from below through 
physiology or from above through philosophy 
Ihe one (from the other point of view) is either 
tainted with materialism or tinted by metaphysics 
Prof Warren takes the low level route from the 
plains of biology and physiology, and if this 
method of approach is somewhat out of fashion 
in Fngland to day, that is no reason for refusing 
to one who travels along it with careful steps a 
patient if critical, hearing 

For Prof Warren psychology is the science 
which deals with the mutual interrelation between 
an organism and its environment The interaction 
between them involves three stages—stimulation, 
adjustment, and response Each single inter 
action is an experience and the sum-total of such 
experiences makes up the mental life of the 
organism The special structures and types of 
function which bring about the interaction con¬ 
stitute its mental (or psychical} organisation The 
investigation of asentid life is the study of experi¬ 
ence, whether that experience be accompanied by 
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any discoverable consciousness or not Experi¬ 
ence may thus include behaviour and conscious 
ness, but need not include the latter Behaviour, 
or the action of the organism on its environment, 
is typically mental (as defined) Consciousness is 
the subjective accompaniment, or so-called inner 
aspect, of some, but not of all, modes of be¬ 
haviour In the more complex cases of adjust 
ment we know far more about the conscious than 
the physiological aspect, though we have reason 
to believe that such an aspect is always present 

The thesis is worked out with commendable 
consistency, and what G H Lewes would have 
called the metempincal factor is rigorously ex¬ 
cluded One cannot here enter into details or 
follow up the definitions which the method of 
treatment carries with it Since, however, cona 
tion bulks so large in much current English dis 
cussion, attention may be directed to the attenu 
a ted form it here assumes “We may define 
conation as the mental state which accompanies 
any involuntary or automatic movement or any 
boddy position of which we are aware ” It is 
simply the conscious correlate of behaviour itself 
The place, if any, of consciousness in the causal 
nexus is not discussed 

Dr Culpin's Spiritualism and the New Psy 
chology ” (4) purports to give an explanation of 
spiritualist phenomena and beliefs in terms of 
modern knowledge By modern knowledge is 
meant that version of Freudian hypothesis (as 
presented by Dr Bernard Hart in his “ Psychology 
of Insanity ”) which is recapitulated in the first 
four chapters The book is brightly written, is 
flavoured with the spice of satire, and contains 
much criticism that is not only clever, but also per 
tinent and acute It will do much to strengthen 
the conviction of those who are already convinced 
Whether it will alter by a hairbreadth the 
belief of sundry others is open to question Still, 
the missionary effort is warmly commended by 
Prof Leonard Hill in an able introduction 

A touch of piquancy marks the position which 
Dr Culpm seeks to defend On one hand, there 
arc certain phenomena which look as if disem 
bodied spirits were concerned in their manifesta 
tion On the other, there are certain phenomena 
which look as if memories were stored in “the 
unconscious " The author argues that wholly 
erroneous beliefs are founded on the former “as 
if,” and that in the light of ' modern knowledge ” 
a valid explanation of them may be given in terms 
of the latter “as if, supplemented by one or two 
more of like nature Whether “memories” in 
the unconscious are embodied or disembodied, and 
ia what manner they are “stored," are problems 
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on which no light is thrown Now a crucial ques¬ 
tion for scientific thought is this What is the 
justification in any given case for passing from 
‘as if” to “is”? No doubt we all jump with 
fatal facility from one to the other, and fail to 
realise that “of course it obviously stands to 
reason that it must be so” falls very far short of 
it is so " Dr Culpm thinks that there is no 
justification for the saltum mortals of the spirit 
ualist Does he adequately justify his saltatory 
acceptance of memories, ideas, wishes, thoughts, 
and the rest, in the unconscious? He must, too, 
be well aware that there is another "as if” which 
puts in a claim to be aft “is ” Thus Prof 
Warren (3) says — 

The popular notion of memory is based upon 
too close an analogy with perception Objects m 
the environment continue to exist even when we 
do not perceive them Popular psychology as 
sumes that ‘ memory objects ’ (memory images) 
persist in much the same way It is true that 
something remains m the brain after the sensation 
ceases, which furnishes the basis for future 
memory unages But what remains is not a ‘ pic¬ 
ture of the object or event, but merely a record, 
it is a trace or set or retention effect of some 
sort m the structure of the neurones or synapses ” 
There are thus at least three “ as lfs ” which put 
in a claim for acceptance—that of Sir Oliver 
Lodge, that of Dr Culpm, and that of Prof 
Warren The author s attitude towards Sir 
Oliver Lodge and his school is clear enough One 
would like to know with greater definiteness his 
attitude towards Prof Warren and his school 
But perhaps their tenets do not fall within 
modern knowledge ’ C Ll M 

Physiology for Students 
FssenUals of Physiology By Prof F A Bain 
bridge and Prof J Acworth Menzies Fourth 
edition Pp vin + 497 (London Longmans, 

Green, and Co , 1930 ) 14s net 

HE fourth edition of Profs Bainbndge 
and Menzies *s work differs but little 
from the previous one, only a few of the 
sections have been rewritten As the authors 
state in the original preface, their object is 
to bring together in a concise form the 
fundamental facts and principles of physio 
logy ” They certainly have succeeded, for 
they do not waste a word, if we omit the 
tables inserted m the section on the distribu¬ 
tion of the cutaneous sensory nerve-endings We 
cannot see that the knowledge of the actual 
minimal pressure stimuli in various parts of the 
body is of great importance, and these tables, in 
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our opinion, could have been omitted with no great 
loss, especially in a volume of this nature 

In some sections, on the other hand, the con 
ciseness has been rather overdone The chapter 
on muscle is somewhat condensed, especially the 
paragraph dealing with visceral muscle which 
as in many other text books is quite over 
shadowed by the record of experiments on the 
gastrocnemius of the frog The paragraph on the 
reaction of the blood, containing as it does an 
explanation of hydrogen ion concentration could 
have been longer and clearer This subject is 
usually a very difficult one for the average 
student and require^ a good deal of explanation 
It would have been wise to devote a full 
paragraph to a description of what hydrogen ion 
concentration means, especially as this term is 
coming into greater use every day 

The section on the gases of the blood is very 
full and contains an account of all the recent 
work Barcroft s differential apparatus is figured 
and explained \ very good feature of the book is 
the illustration of the text with representative 
tracings This we think is very important for 
the proper understanding of a subject like physio 
logy which is, and always must be practical 
The presence of these typical tracings saves thL 
reader from cramming facts an obvious danger 
in such a concise book 

The chapter on the ductless glands is well 
illustrated by photographs of typical cases show 
mg the effects of withdrawal of the various 
secretions This is of advantage as it impresses 
on the student the close relationship between 
physiology and the actual practice of med cine 
The chapter makes mention of most of the recent 
important work in endocrinology— e g there is 
noticed the work of the Glasgow school under 
Prof Noel Paton m connection with the para 
thyroids and guanidm 

On the whole the book ought to prove useful 
for students going up for their second profes 
sional examination after they have gone through 
the necessary practical classes 

Our Bookshelf 

Applications de la Photographic Ainenne By 
L P Clerc (Encyclopedic Scientifique ) 
Pp vi+ 350+xii+ x plates (Pans O Doin et 
Tils, 1920) 7 50 francs 

In the production of aenal photographs the results 
of diverse scientific investigators have been used 
but even when the ideal photograph has been 
obtained, its value is small without a knowledge 
of its geometrical properties and of the methods 
by which it can be most fully employed The 
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present work deals mainly with the geometrical 
problems which form the foundation of the use 
of air photographs for precise work, and it is the 
element of precision winch makes the aerial pic 
turn so valuable The book is divided into three 
parts The first treats briefly of interpretation, 
and includes the Calculation of the heights of 
objects from their shadows The second part 
deals with stereoscopy and is of great value It 
covers the groundwork of the subject very fully 
and will be invaluable in working out metrical 
methods in practice The third part deals with 
metrophotography and contains many of the re 
suits discovered by earlier workers in photo sur 
veys from balloons together with new w ork The 
general treatment suggests that the author has 
been more occupied with the theory of the air 
photograph than with the results obtained m prac 
tice and in his introduction he refers rather bit 
terly to the photographic organisation of the 
Trench Services Whatever may have been the 
situation during the war M Clcrc must have the 
satisfa tion of knowi ig that his unique work will 
greatly assist the future development «f scientific 
air photography H H T 

Essays on Early Ornithology and Kindred 
'subj cts By J R McClymont Pp vi + j, 
+ 3 plates (London Bernard Quantch Ltd , 
19 O ) 64 

Inc author has been diving in the rather muddy 
waters of early ornithology and displays some of 
his treasures in a be mtifully printed book 
Marco Polo s rukh holds a posit on in bird lore 
intermediate between the utterly fanciful and the 
badly misinterpreted say between the Phoenix and 
the apodous Birds of Paridise A mythological 
stream taking its rise from tht simourgh of the 
Persians and a matter of fact stream taking its 
rise from observations on some sea eagle united 
into one which floated the conception of the 
rukh An anonymous narrative of the first 
voyage (1497) of Vasco da Gama to India contains 
1 reference to the penguins and seals of what 
is now called Mossel Bay V hundred years after 
wards a scurvy stricken ship found in an island 
m the bav many birds called Pyncuins and Sea 
Wolves that are taken with men s hands (the 
baby Otarm pusiUa"*) The third study deals 
with the birds of the Banda Islands where 
nutmeg trees flourish the fourth discusses the 
etymology of the name Emu the suggestion 
being that the Portuguese changed the Arabic 
name of the cassowary Neflma into uma 
ema The identification of Australian birds 
mentioned by Dutch explorers in 1697 and of New 
Zealand birds observed by Crozet in 1772 has 
ill the fascination of a clever game Mr 

McClymont s studies are what we should call 
luxunes hut they have the ment of scholarship 
and brevity There are three fine plates, show¬ 
ing Casuanus umappsndiculatus Blyth ( piv ), 
from the British Museum, Hulsius's figure of an 
Erne an immature cassowary with two 
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wattle*, probably Canutrim gai**Uu, VieilL; and 
a Masked or Blue-faced Gannat {Smh cyanops, 
S. personate) from the Royal Scottish Museum. 

The Eldtr Edda and Ancient Scandinavian 
Drama. By Dr. Berths S. Phillpotts. Pp. 
xi + ai6. (Cambridge: At the University Press, 
19*0.) ais. net. 

The publication of this important monograph on 
the Elder Edda furnishes a scientific basis for 
the interpretation of this collection of primitive 
Icelandic poetry. Up to the present the attempt 
to localise these poems by differentiating between 
the literary and historical outlook of the Nor* 
wegians and Icelanders has yielded contradictory 
results, and the same is true of the effort 
to establish a relative chronology of the poems 
by attributing cases of similarity of expression 
or even of metre to direct imitation. In short, 
the reliance on philology, and on philology alone, 
as a key to the problem has proved to be fruit¬ 
less. The line of investigation now followed, 
based on recent work in connection with the 
drama generally, and particularly with that of the 
Greeks, promises more hope of success. The 
poems are now shown to have originated in primi¬ 
tive folk-drama, for the existence of which ample 
evidence is adduced. The Eddie poets failed to 
secure epical expression because they were ham¬ 
pered by this dramatic tradition. The book is not 
easy reading, because the author has tried to com¬ 
bine the historical with the literary interpretation, 
and its completion has been hindered by the loss 
of some notes and manuscript while she was en¬ 
gaged in war work. It is, however, a fine piece 
of literary criticism, and the translations of pas¬ 
sages in the Edda which form an important part 
of die text are so good that it may be hoped that 
the author will supply a complete version of this 
remarkable collection of early poems. 

An Introduction to Bacterial Diseases of Plants. 
By Erwin F. Smith. Pp. xxx + 688. (Phila¬ 
delphia and London: W. B. Saunders Co., 
igao.) 50s. net. 

This treatise, the first of its kind on the bacterial 
diseases of plants, is written by a recognised 
authority, whose work epitomises a considerable 
part of the history of the subject from the time 
when Burrill discovered, in f88a, that the fire- 
blight of apple- and pear-trees is due to Bacillus 
amylovorus. Since that time the number of 
known bacterial diseases in plants has greatly in¬ 
creased, and such diseases have now been de¬ 
scribed and studied in a large number of orders 
of flowering plants, as well as in Cycads and 
Pinacese. The first part of this work deals with 
the general relations of the bacteria to the host 
plants, the second part with methods of culture 
and technique—a field in which the author is a 
past master—while the main body of the work is 
devoted to a detailed study of fourteen selected 
diseases, including Bacterium campestre, the 
cause of Mack-rot in Crucifers; Bacillus fhyto- 
ph thorns, whkh produces a black-rot in potatoes; 
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B. amylovorus, and Bacterium tamofadorn, the 
cause of crown-gall in many plants. The last- 
named produces tumours in the plant which the 
author, in his pioneer studies of cross-inoculation, 
has not hesitated to compare with cancer. The 
work is admirably illustrated, and will be of great 
service to all who are interested in plant 
pathology. R. R. G. 

Highways and Byways in Northumbria. By 
P. Anderson Graham. Pp. xviii + 380. (Lon¬ 
don : Macmillan and Co., Ltd., 1920.) 71. 6d. 
net. 

This volume is mainly of architectural and archaeo¬ 
logical interest, and should prove a delightful 
companion to all whose interests he in those 
directions. Mr. Graham takes his readers up and 
down the country, missing little that is quaint or 
has the romance of age. Naturally, he has much 
to say about the Roman wall and Holy Island, 
but the book is well balanced, and shows no 
undue favour to any part of the countv. There 
is some account of the wild cattle of Chillingham, 
and a few notes on the bird life of the Faroe 
Islands, but otherwise natural history comes in 
for little notice. More than a hundred sketches 
by the late Mr. Hugh Thomson add to the charm 
of the book. 

Botany with Agricultural Applications. By Prof. 
J. N. Martin. Second edition, revised. 
Pp. xii + 604. (New York: John Wiley and 
Sons, Inc.; London : Chapman and Hall, Ltd., 
1920.) air. net. 

Although another introductory botanical text¬ 
book might seem superfluous, yet this one, written 
especially for agricultural students, has certain 
features which justify its existence. The first part 
is concerned with the structure and physiology 
of seed plants, and a useful feature is the almost 
exclusive use of plants which are of interest par¬ 
ticularly to the farmer in the Middle Western 
States, where the work was written. The second 
part takes up all the plant groups, and again 
plants of economic interest are introduced in many 
instances. The final chapters form an elementary 
introduction to the subjects of ecology, variation, 
heredity, and evolution in plants. Many new 
drawings are introduced, and although they vary 
much in quality, some of them will form a useful 
addition to plant illustrations. 

Phytoplankton of the Inland Lakes of Wisconsin. 
Part L By G. M. Smith. (Wis. Geol. and Nat. 
Hist. Survey, Bull. No. 57, Scientific Series, 
No. 13.) Pp. Hi+ 243+ 51 plates. (Madison, 
Wis., 1920.) 

This work is a systematic treatment of the Myxo- 
phycea, Phaopbycea, Heterokonta, and the 
ChJorophycea, excluding the Deamidiacea, of the 
region mentioned. The large number of forms 
considered are well illustrated with line draw¬ 
ings, and several new genera and species are 
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Letters to the Editor. 

(Tbs Editor dots not hold htmself responsible for 
opinions expressed by hit correspondents Neither 
eon he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
tbu or any other part of Nature No notice is 
taken of anonymous communications } 

Light mi Stoetrwta 

Referring to a paper of mine m the current April 
issue of the Philosophical Magazine in which a pos 
sible generation of electrons is suggested and assuming 
that the result obtained by the late Lord Rayleigh 
(PM Mag August 1916) for the area of wave front 
which can be tapped and have its energy extracted by 
an infinitely small resonator viz something compar 
able with A*/*• holds generally to a fair degree of 
approximation the length of a ray of terrestrial sun 
light sufficient for an electron is given by IA*/»- 
o-o 1 c c or I-3 x io’ cm for X*=3 x io~‘ which would 
pass in the thousandth of a second 
Perhaps Sir W H Bragg may be tempted to try 
whether corpuscles are still projected by radiation 
reduced in intensity not continuously but inter 
mittently by a revolving slit If there is a critical 
length of effective beam it would be instructive to 
know it Oliver Lodge 

April 3 


RetatMty and the Velocity st Light 

As neither Sir Oliver Lodge (Nature March 17) 
nor Mr Bartrum (March 31) appears to find my ex 
planatton very satisfying may I further explain as 
briefly as may be how and why I consider that the 
Majorana experiments add valuable new knowledge to 
that previously yielded bj the classical Michelson 
Morley experiment? 

In discussing this and similar auestions there are 
two distinct avenues of approach We may think and 
write in terms of the old fashioned fixed aether the 
FitzGerald Lorentz contraction and absolute time or 
alternatively in terms of the four-dimensional con 
tinuum But if Mr Bartrum and myself or either 
of us embark on an argument in which we m \ 
indiscriminately the conceptions of the two schemes 
there is bound to be confusion and either apparent c 1 
real contradiction I prefaced mv mathematical 
argument (March 10) by tne stipulation that we should 

consider the problem in terms of an aether and a 
FitzGerald-Lorentz contraction Mr Bartrum ap 
proachmg the problem apparently in terms of the four 
dimensional continuum objects that I have not dls 
tinguished between a source and mirror moving 
relatively to the observer and the same appliances 

at rest with the observer Mv answer is that so 
long as I argue as I was doing in terms of an 
aether etc, the distinction does not arise The ob 
server becomes immaterial and mav move or not as 
he pleases, the aether provides a fixed standard of 
measurement My symbols u v a fi referred to 
velocities measured in terms of unit lengths 
mapped out In a supposed fixed aether bv 
synchronised clocks ticking absolute seconds If we 
argue m terms of the old aether conceptions such 
measurements are theoretically possible although of 
course the relativist maintains that they are in prac 
tics impossible If my argu m ent Is read throughout 
in terms of these conceptions I befieve it will be 
found co ns iste n t and I hope it will be found con 
vhiring 

The problem can of course, alternatively be stated 
and discussed In the language of relativity The light 


source of the Mtchelsen-Morley experiment has a 
world-hoe AB and the mirror has a parallel world, 
line PQ A light signal is sent from source to mirror 
and back to the source Its emission from the source 
is represented by a point A on the wori&Uui*AB r its 
reflection by a point C on the workLhne PCI And Ho 
return to the source by a second pomt B an the 
original world line AB from which it started The 
Michelson Morley experiment gives us knowledge of 
the absolute interval AB but none at all of the post 
t on of C on the world line PQ of the mirror So 
far as the Michelson Morley experiment alone is con 
cerned the directions of AC CB in the continuum 
are unknown My c ntention is that the experiments 
of Majorana fix these directions for us and so fix the 
position of C 

In the problem under discussion the light signal 
moves entirely in a two-dimensional section of the 
continuum namely the plane containing the parallel 
world lines AB and PCQ Let us take * ana ct toe 
co ordinates (not necessarily orthogonal) in this plane 
These refer to a particular observer and a second 
ibserver will use different axes and co-ordinates the 
latter being related to x and ct by the ordinary Lorentz 
transformation Because the equation x*-cV=o is 
nvanant for the Lorentz transformation the pair of 
lines x ±ct have the very special property that toe 
everv observer no matter what his velocity of motion 
they form the internal and external bisectors of the 
angle formed bv his axes of length and time A 
world line parallel to either of these directions repre 
sent* for each and every observer motion with the 
same velocity c which each observer independently 
will call the velocity of light Now Majorana's expert 
ment showed in effect that the direction in the con 
tinuum of the world line of light from a source or 
mirror moving relative to him was the same as that 
of the world fine of light from a source or mirror at 
rest relative to him The directions were obtained by 
measuring their inclinations to the experimenters 
special axes of time and space but when the dlrec 
tions have been shown to be the same the observer a 
axes fade from view and the identity of direction 
becomes absolute It now follows that the rays of 
light in a Michelson Morley apparatus moving with 
any velocity whatever have world lines parallel to 
these two special directions Or to come bade to 
common language both the outgoing and returning 
signals move with the velocity of tight The con 
elusion is of course subject to the limitations of 
Majorana s experiments—limitations which it ought 
to be added the author himself states with scrupulous 
care J H Jeans 

April 2 


A Difficulty in ImsteJn'i Gravitational Theory 

In order to obtain from Scbwarzschild » equation 
*»- y-‘«r* r*M* r* sin* (l) 


an expression for the gravitational deflection of light 
which is independent of direction it w necessary, as 
pointed out by Prof Anderson to make the substitu 
t on r»(ar +t O’/v which gtvea 

ds*~ *) 4 {V+ri , W+r 1 Wia<p»| 

+ (£?=) v <•> 

and for the velocity at light 

ar, \* 
ir,+M\3r,+M/ 

r regarded as the radius vector The 
although it gives two values of r can 
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_1 (i). The "measuring rod,” however, 

does not now alter in length for different orientations, 
which is a somewhat comforting result. 

The gravitational potentials in (a) are not additive, 
SM Prof. Eddington ("Report on Relativity," p. 59) 
jrffpof es to get over the difficulty by neglecting squares 
of m/r, in (2), which would then give 

(is*- - (1 + 2 r -)(«V+«in‘ i»<p* j 


so that the contributions of potential would be 
additive. 

Unfortunately, neglecting squares of m leads to a 
change in the apsidal progress, and it appears that 
treating (3) as exact gives 4/3 times the apsidal pro¬ 
gress calculated from (1). We cannot, therefore, 
neglect squares of m at an early stage without vio¬ 
lating the observations which (1) or (a) was called In 
to explain. The adjustment is, in fact, so delicate 
in (1) that we mav not approximate at all until the 
end of the calculation. 

What, then, are the exact equations for two finite 
bodies m, and m„ both mobile? Hire we are not per¬ 
mitted to superpose anv velocity whirh would reauce 
one of the bodies to rest Gforof. W. Walker. 

Portsmouth, March 30 


I Alt Indebted to the Editor’s courtesy for the oppor¬ 
tunity to comment on the foregoing letter. In decid¬ 
ing whether an approximation is allowable, regard 
must be had to the problem to which it is to be 
applied. It is true that equation (3) neglects a term 
of importance in the motion of the .ipse, and is there¬ 
fore not valid for the problem of the perihelion of 
Mercury; but there mai be other problems for which 
the approximation can be justified One of these is 
the calculation of the for continuous matter on 
p. so of my “ Report ” Mv proof starts with the 
approximate calculation of the line-element in n sphere 
which Is ultimately made infinitely imall ; I think that 
the justification of the neglect of m\ given in $ 36 
i* correct, though the argument is intricate, and 1 
would welcome detailed criticism But, for example, 
my formula are not sufficiently accurate to give the 
rotation of the apse-line of a particle moving freelv 
through a diffuse spherical nebula 
Dr Walker goes on to ask • What are the exact 
equations for two particles moving freelv’ He who 
can supply the answer will have solved one of the 
bluest mathematical problems of the theory. The 
problem of two bodies in Einstein’s theory is an out¬ 
standing challenge, like the problem of three bodies In 
Newton’s theory The solution will give ds* through, 
out all tune, and therefore incidentally the tracks of 
the particles which are the singularities of the solu¬ 
tion. T am not satisfied that it has vet been Proved 
that the tracks are periodic—that there is no dissipa¬ 
tion of energy bv the gravitational waves set up, 

A. S Eddington 
Observatory, Cambridge, April 2 


The success of Prof. Bohr’s theory, and of Sommer- 
feld’s developments of it, is sufficient evidence of the 
truth of its general assumptions, and therefore of the 
reality of the ideas on which it it based. “Fixed 
electron ” theories have nothing to set against («.g.) 
the weighing of the helium atom by means of Its 
spectrum or the detailed prediction of the structure 
of the L>rays; moreover, those theories, as *Prof. 
Bohr points out, are empirical and based on no 
general principle. But the superiority of the " orbital 
electrons ’’ theory does not alter the fact that there 
are things which it is very difficult to reconcile with 
the view that the stationary states of an atom con¬ 
sist of electronic orbits of which the dimensions are 
comparable with 1 A , and of which the periods are 
lomparable with to-’* sec. 

The suggestion that 1 made is that, by means of a 
generalised principle of correspondence, the distinction 
between moving and fixed electrons might be abolished 
and the conceptions that have proved so fruitful in 
explaining spectra made available immediately for 
explaining also such things (if there are such things) 
as are only explicable by fixed electrons. Thus the 
distinction would be abolished if "time” had no 
meaning inside the atom. For the difference between 
electrons following an orbit and electrons fixed at 
points on that orbit can only be expressed in terms 
of temporal conceptions; if all such conceptions are 
totally invalid in dealing with problems of atomic 
structure the distinction vanishes. 

Expressed in the very crude form demanded bv 
brevity, such a suggestion will doubtless be deemed 
unacceptable, or even unintelligible Here I would 
only mention two considerations, one special and the 
other general, that have led to it. Fust, cerv difficult 
questions can be asked (and have been asked by Stark) 
concerning what happens in the interval during which 
an atom passes from one stationary state to another, 
and during which it emits or absorbs homogeneous 
radiation We might deny that such questions have 
anv mramng, because there is no such thing as an 
interval during which the transition takes place It 
is not merely that the interval Is infinitesimally small 
or zero; it is that the conception of a time interval 
is not permissible when we are considering the process 
which w« observe as change of radiant energy and 
explain ns change of atomic structure Secondly, the 
conception of continuity is \erv close!v associated with 
that of time The assumption of the older physics, 
that all fundamental theories (usually mistermed 
“laws ”) were to be expressed bv means of differential 
equations, involved In all but a few instances (which 
«an be explained awav) that the variable with respect 
to which the integration of the equations was to be 
made, in order to compare the theory with experiment, 
was the “ time ’’ Now it is the characteristic and 
essential feature of Prof Bohr's theory that the emis¬ 
sion and absorption of homogeneous radiation, which 
is the outward expression of change of atomic state, 
is not to be described by a differential equation. Con¬ 
sistency seems to compel us to conclude that it is 
also not to he described ultimately in terms of con¬ 
ceptions in which “time” plavs anv part. 

Norman R Campbhi 


Mt letter In Nature of November 25 last has served 
a useful purpose bv evoking the very Interesting 
account of his new line of work which Prof Bohr has 
given In the issue of March 24. But since he did not 
deaf, and scarcely professed to deal, with my sug¬ 
gestion, perhaps I may trv to make clearer what thst 
suggestion Is. 

NO. 2684, VOL. 107] 


Swree of Industrial 

The production of cheap alcohol for industrial pur- 
poses is a subject much under discussion at the 
present time, and in considering the question of 
availaWe materials from which It could be obtained 
the following notes mav be of interest. 

Apart from the mangel and sugar-beet, it it 1m- 
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portant to observe to what a large extent sugar is 
present as a reserve material in many of the ordinary 
root crops such as the turnip anode etc and in 
the other varieties of the genus Brassica It is not 
generally recognised how much of the nutritive value 
of cauliflowers cabbages brussels sprouts etc is due 
to the large amount of reserve sugar which these 
plants contain and this sugar is not present in the 
edible parts only but more particularly in the stalk 
and petioles which are extensively used as storage 

o quantitative analysis has been undertaken to 
determine the amount of sugar present in these 
organs but a qualitative test with rchling s solution 
indicates that the amount of sugar must be consider 
able lhis sugar is directly fermentable by yeast no 
hydrolysation being required If the stem or petiole 
is crushed under water and boiled to ensure the com 
plete liberation of the cell sap and veast added at a 
convenient temperature alcohol can readily be de¬ 
tected by the iodoform test By th same process it 
is easily demonstrated that fermentable sugar is also 
present in the petioles of the swede and turnip 

It is suggested that in the many thousands of tons 
of cabbage stalks and petioles and of the petioles of 
the turnips and swedes at present a by product of 
farms and marl et gardens we have a suitable and 
readily available material which could be collected 
and utilised as a source of industrial alcohol 

We learn from the returns of the Mimstrv of Agri 
culture for 1919 that more than 72 000 acres were 
devoted t > the cultivation of c ibl ige sprouts caul 
flower and broccoli and upon a s ngle farm in the 
North of P ngland as many as 40 000 cabbages were 
grown in the sear 1920 fhe returns of the Mimstrv 
of Agriculture estimate that 14 200 xx tons of turnips 
and swedes were grown in 1 )i When these crops 
arc harvested an enormous residue must be annually 
wasted which would be capable of produc ng a very 
large quantitv of fermentable sugar The amount of 
ourse would fall far short of lommerrval require 
ments but t would be by no means negligible and 
m ght materially add to our resources for the pro¬ 
duction of alcohol in this country reducing the im 
portation of raw substances for that purpose and 
possibly to some extent also the importation of petrol 
Moreover many other plants could also be util sed 
Ct mparitivelv little attention seems at present to be 
g ven to our native plants which stor up large 
quantit es of starch or sugar as reserves In the 
Gramme® sugar is largely employed as a reserve 
material and it is not surpris ng to fin l that the 
rhizomes of the couch grass (Agropyron repens) and 
the uni intemodal conns of the bulbous oat grass 
(Arrhenatherum avenaceum) possess a large sugar 
content the maximum amount be ng present in 
autumn or earlv winter This sugar \ ar es w th the 
season of the vear in autumn it s ch eflv cane 
sugar which on the approach of spnng is converted 
into glucose previous to being utilised b\ the plant 
In either case the reserve sugar tn these plants is 
fermentable by yeast without any further preparation 
Both these grasses are pernicious weeds and large 
quantities are annuallv eradicated from the land 
Another source of raw material worth mentioning 
for the production of alcohol is the starch 
which occurs so abundantly in the rhizome of the 
bracken fern (Pteni aquflma) Although It would 
seem that this carbohydrate cannot be rendered avail 
able for human food further research may indicate a 
method for its profitable utilisation for oower alcohol 
and It tnav be pointed out that a natural process of 
hydrolvsatlon would take place in the spnng as a 
necessary part of the plant metabolism At the 
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present time there are many hundreds of acres covered 
with bracken which might with advantage be re 
claimed for agricultural purposes and the first stage 
in this reclamation might well be the eradication of 
the Pteris rhizome for utilisation in the production of 
alcohol 

Investigations at the present tme tend largely to 
conctntratc uptn synthet proce sc or to the expfora 
tion of new plants which could be grown for the 
production of alcohol or to the extension for thia 
purpose of the acreage of food crops such as potato, 
beet etc The ob|ect of this letter is to d rect atten¬ 
tion to the enormous amount of suitable materials 
ready to hand and at present overlooked and un 
utilised in our own country The plants already 
enumerated could be added to (eg the roots of the 
spear thistle Carduus lanceolatus conta n in abun 
dance of inulin) and no doubt systematic search 
would reveal many more which could be exploited 
for their unsuspected and valuable carbohydrate 
reserves The amount in the aggregate would 
be very considerable the cost of collection and 
manufacture would be relatively small and an asset 
might thus be secured whi h would help towards the 
solution of a pressing tndustral problem 

M C Potter 

Armstrong College Newcastle upon Tyne 
March 9 


Relativity, Spaet, and Ultimate Reality 

As one who has studied very carefully so far as 
his mathematics will take him the various points of 
view brought together in Nature of February 17 by 
the great exponents of the doctrine of relativity may 
I have space to express the convict on that the press 
ing need at the present stage is a clarified conception 
about the nature of pure space in relation to objec 
tivitv or subjectivity/* Let m^define the contention 

There is little difhculty now about the modest and 
reasonable earlier demands of the relativists that 
spatial directions are significant only in relation to 
matter that time cannot be dissociated from space, 
that we have no criterion of absolute motion and the 
like According to these representations space is con¬ 
tingent upon tnc existence of matter and energy, so 
that extinguish the physical universe and space as 
an objective reality vanishes too But the relativists 
seem now to be taking the opposite point of view 
and in the attempt so powerfully controverted by Sir 
Oliver Lodge to gcometnse physics they indicate 
that space inste d of being conditioned by matter, is 
tself the foundation of nutter and jhysical forces— 
which are merely the outcome of the geometry of 
the universe as Prof Weyl puts it Herein there 
seems to lie a discrepancy in the relativist position 
which needs clearing up 

Now I take it that the follow ng propositions will 
be conceded —(1) The geometries of Riemann in 
any number of dimensions are in themselves purely 
mathematical conceptions (2) the particular geometry 
which fits our actual physical universe constitutes a 
space time system of four dimensions and (3) our 
sole experience concerning the objectivity of space 
is derived from the property of matter which we call 
extension involving the notion of distances But 
where are we if we discard a universal connecting 
medium a sub material ®ther ” connecting au 
bodies in the universe as a necessary physical condl 
tion of every gravitational and electromagnetic field? 
Banish the ather and the only physical reality between 
the members of the tolar sy s tem is light occupying 
otherwise empty space —a conception difficult to 
entertain and to reconcile with the relativity of pure 
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1M-4 .connecting other, sharing with atomic 
ftt*fcjt^wC-4>roperty of extension, does appear to be 
necessary to render distance and space between the 
heavenly bodies objective reality The aether can, 
apparently, be reconciled with the Einstein equations . 

Relativity has at any rate, rendered the inestim¬ 
able intellectual service of bringing physics into con¬ 
tact with metaphysics In respect to questions of 
ultimata reality we do appear to some extent to be 
drifting into a position of philosophical idealism It 
ts evidently in relation to mind that the physical 
universe acquires its fullness and richness, and cer¬ 
tain qualities of matter can scarcely be thought of 
as standing alone apart from mind A case in point 
is beauty, a quality which was referred to by Sir 
Oliver Lodge m Naturs, of February 17 Beauty 
differs from the grosser qualities of matter in that 
its objective foundations, namely, various harmonious 
dispositions and groupings of parts, are only inci 
dentally, not directly the expression of physical 
forces Consequently, beauty as beauty is relative to 
mind, a subjective reality, and the sense of it in 
man a faculty of the spirit 

L C W Bonacina 

27 1 inza Rond Hampstead N W 3 
March 20 

Molecular Stnwturo and Energy 

In some recent communications on the structure of 
molecules based on the Lewis Langmuir theory the 
question of the energy of molecules seems to have 
been left out of account lhe models for halogen 
molecules proposed by Prof A O Rankine (Proc 
Roy Soc, 1021, February), for example, whilst 

they agree well with the viscosity data, are not m 
agreement with the specific heats of the gases The 
models of the nitrogen and nitric oxide molecules 
proposed by Langmuir, and those of the carbon dioxide 
ana nitrous oxide molesples proposed by Rankme are 
also at variance with tne specific heats of these gases 

A molecule composed of atoms rigidly attached 
in line should have a ratio of specific beats of 1 400 
Carbon dioxide tnd nitrous oxide are assumed to have 
three atoms in line The value of eje, for these 
gases is of the order of 1 300 If nitrogen consisted of 
molecules is pictured by Langmuir, 1 e having two 
nuclei inside one perfeit sphere the ratio of spenfic 
heats would be 1 667 The value of c r /c for nitrogen 
is ISO 

I intend to develop this matter in a little more 
detail, but it seems worth while pointing out that a 
discrepancy appears to exist between the facts and 
the latest theory of atomic and molecular strutture, 
at least as I understand it 

I R Partington 

East I ondon OolUge Mile Fnd Road L 1 
March 36 


Onf can cordiallv igree with Dr Minandale and 
Major Sewell as to the importance of all such 
Mtensive local work as they refer to m their letter 
m Nature of March 31 p 139, but is it oceano- 

Investigation of the fauna of the Chilka 
Lake a minute almost isolated, fragment of the 
ocean” (to use their own words) seem* exactly the 
type of excellent marine biological investigation which 
has been carried on bv many institutions committees, 
and Individuals m various parts of the world (not the 
British Empire alone) in the past I ong may such 
continuous local work flourish and become enlarged 
fn scope bv the addition of those hydrographical and 
biochemical researches which should enable us to 
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understand better the causes of the observed faumstic 
distribution 

But these intensive studies of relatively small areas 
can scarcely be said to touch the great problems of 
the wide oceans as a whole, and cannot be regarded 
as an alternative to occasional more general expedi¬ 
tions making traverses of large areas and deep seas 
fhe British Empire has interests beyond the coastal 
waters of the continents By all means let us en¬ 
courage local and minutely detailed work, and also 
advocate, when the time is opportune that wider in 
vostigation of the open oceans which, in the opinion 
of many of us, might add much knowledge in various 
branches of science W A Hbrdman 

Biological Station, Port Enn, April 4 

Why do Warm Die? 

riib middle of March saw the slaughter of millions 
of worms Morning by morning the pavements, 
roads, and pathways were strewn with the dead 
Ureat and small young and old, of every known 
species and genus from Lumbncus to Deiidrobaena 
lay prone Even if they were able to reach the pas 
ture, lawn, or grass plot alive, they had not the power 
to burrow and recuperate What caused their death i 
1 have asked the question for thirty years, but have 
never found the answer 

hour main theories have been advanced They are 
killed folks say, by (1) parasites, (2) told, (3) rain 
or (4) poison 

lhe first theory has long been maintained It was 
held by Darwin ( Vegetable Mould, ’ p 14), who 
said that worms were affected by a parasitic fly The 
parasites of worms are of very many kinds but I have 
collected large numbers of dead and dying worms and 
examined them with care, yet have found nothing 
abnormal in this direction Since worms are cold 
blooded creatures they can endure a low temperature 
without suffering Moreover they are often found 
dead in the spring when the temper iture recorded for 
the night has not been below 34 0 
Darwin (p 125) spe iks of Mr Scott s surprise when 
told how long they could endure being submerged 
as he did not know how long worms could surcive 
beneath water It is practically impossibk to drown 
them in a brief time such as is allowed for their 
slaughter dav by day at this season of the year And 
yet in some wav showerv weather seems to be 
essential After March 21 no showers fell at night, 
and no worms lay dead in the morning 
There remains the miasma theory Nature uses 
poison gas savs the speculator This theory would 
seem good if worms were found dead on tarmac 
roads, but not on gravel paths and if they died m 
a similar wav all the Near round But such is not 
the case Thus every theory seems to fail 
The worms appear to be paralysed They crawl 
at first with vigour, then the rate of progress declines 
Eventually they cease to move die swell in places 
or along the whole length of the body, and ulti 
mately become the prev of various scavengers, but are 
totally ignored bv the birds 
It seems clear that the conditions required are 
warm days and evenings, moisture in the way of 
showers during the night and early mornmg, and 
then a cM snap, but not necessarily a frost Does 
the combination of cold and moisture paralyse them? 
Are the dofsal ports choked? Or are thev exhausted 
m their efforts to regain their dosed b o rrows? At 
present I am unable to carry out the research and 
experiments upon which alone a satisfactory judg¬ 
ment can be based Has anyone ever found the 
„ e ,, „ HtioEioc Friend 

Cathav ” Solihull 
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Stellar Magnitude* and their Determination 1 

By H Spencer Jones, Chief Assistant, The Royal Observatory Greenwich 
II —Apparent Magnitudes ( b ) Photographic 


W ITH the application of photography to astro* 
nomy it was inevitable that attempts 
should be made to determine apparent magnitudes 
by photography Visual observations are slow, 
for every star must be compared individually, 
and the telescope reset for each Photography 
effects a great economy m observing time 
at the telescope for when a plate is secured its 
measurement may be undertaken at any convenient 
time The photographic plate however, is sensi 
tive to a different region of the spectrum from the 
human eye, if a blue and a red star appear of 
equal brightness to the eye, the former will be 
recorded as much the brighter by the photo 
graphic plate The photographic and visual 
scales of magnitude will therefore not agree with 
one another The difference, photographic minus 
visual magnitude, for any star is called the 
colour index of that star, providing as it does 
a measure of the colour of the star, the redder the 
star, the larger is its colour index 

The determination of photographic magnitudes 
is based upon the two following conventions 
(1) the light ratio shall be the same as that 
adopted for visual magnitudes its logarithm 
being, therefore o 40 (11) for stars the 

spectra of which are of the type Ao in 
the Harvard classification (i e in which the 
most conspicuous feature is the Balmer series 
of hydrogen lines), the photographic and visual 
magnitudes shall be equal If this holds for stars 
of, say, the 6th magnitude, it will hold also for 
stars of all magnitudes, by (1) Stars which are 
bluer than type Ao have small negative colour- 
indices, those which are redder have positive 
colour indices the values for the reddest stars 
being larger than two magnitudes 

The accurate determination of photographic 
magnitudes is a problem which is much more com 
plicated than it appears upon the surface and 
beset with many difficulties It consists essen¬ 
tially of two distinct problems the absolute 
determination of the magnitudes of a suitably 
chosen series of stars, and the extension of this 
senes to determine the magnitudes of other stars 
by comparative methods Although much work 
has been done at Harvard, Mount Wilson, Green¬ 
wich and elsewhere, there remain discordances 
which require further investigation before photo 
graphic photometry can be regarded as having 
been placed upon a definite and satisfactory basis 
The area around the North Pole has been 
chosen m the northern hemisphere as the most 
suitable area for the absolute determinations as 
it is always available for use for comparative 
methods A sequence of stars has been chosen 
by the Harvard observers, called the " north polar 
1 Contmad fro* p. 142 
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sequence, which art graded in magnitude so as 
to provide the necessary basis for comparison, and 
the magnitudes of these stars have been carefully 
determined by the use of various methods The 
difficulty of the absolute determination of these 
magnitudes is increased by the complication intro 
duced by the law of photographic action It has 
been found that, for a given light intensity, I the 
photographic effect produced does not increase uni 
formly with the time so that the same photo 
graphic effect is not obtained by, say doubling 
the intensity and halving the time of exposure 
In fact the relationship between the intensity and 
the time of exposure required to produce 1 given 
' photographic effect is of the nature l ? t=a ion 
stant where q is a constant for any given type of 
plate but has different values for different types 
although averaging somewhat about 08 Now 
most of the methods of determining absolute 
photographic magnitudes depend upon successive 
exposures given on the same plate some means 
being employed to reduce the intensities during 
one of the exposures It is clear that, for all 
photometric work the times of the two senes of 
exposures must be exactly equal and then the 
comparison of the images obtained from the two 
exposures only involves the assumption that the 
intensities which in equal times produce equal 
photographic effects must be equal 

If then the photographic effects produced by 
a series of stars in the first exposure are denoted 
by — 

6 ‘t •• > 1 * 

and by the same stars in an equal exposure, in 
which the brightntss has been reduced in a pro¬ 
portion equal to a difference of Am in magnitudes, 
are — 

then, if = it follows that the magnitudes of 
stars r and s differ by Am In this way, differ 
ences of magnitude are determined as in the case 
of visual observations with a photometer The 
zero of the magnitudes must be chosen m accord 
ance with the convention referred to above 

In practice of course it rarely happens that 
two stars can be found the photographic intensities 
of which tn the two cases are exactly equal The 
procedure usually adopted is to estimate the photo¬ 
graphic effects against an arbitrary scale, and 
then to use the known fact that the two images of 
any one star correspond to a magnitude difference 
Am in order to determine the values of the scale 
intervals The magnitude of every star can then 
be read off 

Various devices have been used to reduce the 
intensities by a known amount One method, 
which has been extensively used at Greenwich is 
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to place over the object glass of the telescope a 
coarse grating of parallel wires; from the dimen¬ 
sions ot the grating the magnitude difference be* 
tween the principal and first diffracted image can 
be calculated. 'Ihus one of the Greenwich grat¬ 
ings, illustrated in hig. .1, which has wires of 
diameter i 7s mm., and a total grating interval 
of 70 mm., products a magnitude difference of 
266m. An enlargement of a portion of a photo* 

! ;raph obtained by this grating is shown in Fig. 4.’ 
t will be seen that the first diffracted images are 
round, but that the second diffracted images are 
elongated by dispersion, and not suitable for com¬ 
parison. The use of the grating has the advantage 
that all the information required can be obtained 
from one exposure, the principal and diffracted 
images corresponding to two series of images dif¬ 
fering by a known magnitude. Any possibility of 


about 5m is a practicable limit. If stars of a 
I wide range of brightness need to be compared, it 
1 is preferable to make the comparison by two steps. 

The diameters of the star unages increase with 
the length of exposure. The images are com¬ 
pared with a scale obtained by giving exposures, 
preferably with the same instrument, on a real or 
artificial star, the length of the exposures being 
so graduated that the difference in magnitude 
1 between consecutive images Is very nearly con¬ 
stant The sizes of the star images are compared 
with those of the scale, interpolation to tenths 
being made between the scale images. The com- 

G rison becomes difficult for very bright or very 
nt stars, so that it is customary to measure 
only those images which come within a certain 
interval of the scale; for the brighter and fainter 



error, which might otherwise be introduced im ing 
to a change in atmospheric conditions between 
the exposures, is thus avoided. Other methods 
which have been empk>}ed, principally at Harvard 
and Mount Wilson, consist in using wire-gauze 
screens, or rotating sectors, the reduction in 
luminosity being measured by a photometer in the 
laboratory in the first case, and calculated in the 
second case, or in the reduction of the aperture 
by circular diaphragms. Although the latter 
method changes the diffraction pattern of the 
images, no disturbing effects seem thereby to be 
produced; it is, however, objectionable in the case 
of a refractor, as the light passes through dif¬ 
ferent parts of the object glass in the two cases, 
and the difference in absorption introduces errors. 
Other methods have been employed, but less fre¬ 
quently than those just referred to. It is not con¬ 
venient to reduce the magnitude too much at one 
step, as errors are liable to arise. A reduction of 
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stars, shorter and longer exposures respective!) 
must be given. Corrections have to be deter¬ 
mined and applied for the distance of the star 
image from the centre of the plate, and for atmo¬ 
spheric absorption, the latter as in the case of 
visual photometry. The former correction arises 
from the curvature of the field; if focussed exactly 
at the centre, the edges of the plate are not quite 
in focus, so affecting the size of the images. It 
is convenient to make the focus come some¬ 
where between the centre and the edge of the 
plate. 

In this way the magnitudes of the stars com¬ 
prising the north polar sequence have .been deter¬ 
mined. There is a good accordance between the 
several determinations of the magnitudes in the 
range iom-i5m, but in spite of the extensive 
investigations which have been made, there 
remain systematic differences between the 
magnitudes obtained for the brighter stars at 
Mount Wilson and Harvard which exceed 0-4501, 
and this discordance illustrates how much more 
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difficult is the absolute determination of apparent 
magnitudes than might be gathered from the 
above brief account of the theory 

The magnitudes of stars in other areas are 
based upon those of the north polar sequence 
The procedure involves photographing the area in 
question and the pole area upon the same plate 
giving the same exposures, and then comparing 
the two sets of magnitudes against an arbitrary 
scale, using the known magnitudes of the pole 
stars to standardise the scale Actually, it is 
customary to expose on the pole, then to give 
two exposures on the field, followed by another 
exposure on the pole In this way the effect of 
any uniformly progressive change in the sky 
during the tune occupied in taking the plate is 
eliminated A portion of a photograph showing 
a comparison of the polar area with another area 
is reproduced in I lg a In this figure the pole 
stars can be distinguished by the fact that the 
displacement between the two images is not parallel 



Fig 1 —Pun on of photo»et v plat* iho* ng pole and fold »Ur 


to a riteau line An alternativ e method of measure 
meat is to measure the diameters of the star 
images in a micrometer For a wide range of 
magnitude the relationship m=a + b^d in 
which a, b are constants and d is the diameter of 
the image of a star of magnitude m, is found to 
hold The constants a and b can be determined by 
a least squares solution, using the data obtained 
from the stars of known magnitude 

A slightly different method of procedure ft to 
take photographs at some distance out of focus 
the {date meanwhile being given slight periodic 
motions in two perpendicular directions by means 
of a device invented by Schwarzschild, and called 
by him a ‘ Schraffierkassette The central por 
tson of the image so obtained is uniformly grey, 
the plate is measured m a comparator, the central 
portion of the image being seen surrounded by a 
grey field, the density of which can be varied, 
produced by a plate with a uniformly graduated 
density The position of the latter is varied until 
the tint of the star image matches that of the sur 
rounding field The readings can be standardised 
NO 2684, VOL IO7] 


by stars of known magnitude This method pos 
sesses the tdvantage that it is not appreciably 
affected by bad dehmtion whereas when images in 
focus are being dealt with bad definition causes 
woolly edges and the images are not then exactly 
comparable with those of the scale 

Tither a reflecting or a refracting telescope may 
be employed for the determination of photographic 
magnitudes Owing to the absorption produced 
by the object glass of a refractor, there is a alight 
relativt difference, depending upon the colour of 
the star between the magnitudes obtained by the 
two types of instrument The differences in 
magnitude can be expressed as a linear function 
of the colour-index, and the constants of the rela¬ 
tionship require to be determined for each instru 
ment from a comparison of the results obtained 
from white and red stars The phenomenon be 
comes of some importance when the scale of mag 
nitudes is extended to faint stars, for it has been 
shown by Seares that the faint stars are, on the 
average considerably redder than the brighter 
stars The effect of this will be to give systematic 
errors in the case of a refractor equivalent to the 
errors that would be introduced by the use of an 
incorrect light ratio 

It is of interest to compare the numbers of the 
brightest stars down to a limiting magnitude of 
70m in the case of visual magnitudes with the 
corresponding numbers in the case of photographic 
magnitudes The visual estimates were made at 
Harvard the photographic at Greenwich 


Total Number of StarJ to Various limits of 
Magnitude 


Brighter than 10 

30 

40 

5 0 
60 
70 


Vm 

Ihocofnph 

II 

II 


4» 

ill 

*3® 

300 

454 

95° 

.480 

3 *S° 

4*75° 

9 8to 

14,960 


Iht brightest star, both visually and photo¬ 
graphically, is Sirius, its spectrum is of type Ao, 
so that both visual and photographic magnitudes 
are — 1 6m 

The economy in observing time effected by the 
application of photography to the determination 
of magnitudes has resulted in visual magnitudes 
being determined by photographic methods This 
is effected bv the use of isochromatic plates in oon 
junction with a jellow filter, which is found by 
experiment to give a spectral-intensity curve 
similar to that of the normal human eye Thu 
can be tested bv means of the magnitudes deter 
mined visually with a photometer, and the visual 
scale can then be continued to magnitudes much 
fainter than those which have been determined 
visually For distinction, it is customary to call 
the magnitudes so determined ‘ photo v isual' 
magnitudes, photo visual magnitudes of the stars 
of the north polar sequence have been determined 
at Mount Wilson down to a limit of 18m, much 
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fainter than would ever have been possi b le by 
ordinary visual methods 
The photographic and visual or photo-visual 
magnitudes of a star having been observed, the 
‘colour-index is at once obtained There is 
a marked dependence of the colour index upon the 
spectral type of the star The basis of the classt 
fication of the spectra of stars adopted at Har 
vard, and now universally accepted, was entirely 
independent of magnitude or colour considera¬ 
tions, and depended solely upon the type of spec | 
trum The spectra of the types B, A F, G, K, M 
were found to show in this order a progressive 
change from bright line to absorption spectra and 
the order is intimately bound up with the problem 
of stellar evolution, and also with the temperature 
of the stars The colour indices found in three 
separate investigations for stars with spectra of 
different types are given in the table, together 
with the temperature of the stars, derived by 
Russell on the hypothesis that the stars radiate 
as black bodies In accordance with the conven 
tion on which photographic magnitudes are based, 


the colour index for type Ao is zero in each in¬ 
vestigation 

Colour Index 

S[wetrum K ng Pvkbunt bdnnuacklM Ttaptralu • 

Bo -03a — — 30,000 

Bs -017 -oai -oao 14,000 

Ao 0-00 000 000 11,000 

A5 +019 +0*23 +oao 9,000 

Fo 030 0*3 0-40 7,500 

F5 05a 065 060 6,000 

Go 071 080 0-84 5,000 

G4 090 107 110 4,500 

Ko 116 130 135 4,200 

K5 1-62 151 180 3,aoo 

M 162 168 — 3,100 

N — a 50 — 21300 

It will be seen that the colour-index increases 
almost uniformly from class to class, and that 
when either the photographic or visual magnitude, 
and either the colour-index or the spectral type 
are given, it is possible to determine the remaining 
data with very little uncertainty 

(To be continued ) 


Ocean Tides 

By Prof J Proudman University of Liverpool 

THE tides of the oceans form the most mag are mainly instrumental in producing the local 
mficcnt dynamical phenomenon of our wind effects, will require thorough observation 
planet, and yet we are extremely ignorant of even But when the tides are viewed scientifically as 
their main characteristics It is only in the imme the oscillations of a great dynamical system, these 
diate neighbourhood of land that they become coastal tides, that almost alone have been ob 

directly observable, and it is practically only here served appear as the mere fringe, so to speak, 

that they have hitherto been observed of the essential phenomenon It is in the vast 

Much has been done in the way of recording bodies of water constituting the great oceans that 

coastal tides and m analysing the records ob the tides have their real being, and the coastal 

tamed, yet very much more remains to be done tides themselves will never be completely under 
even for the purpose of preparing accurate com stood until we know the great oceanic tidal move 

mercial predictions In this connection the most ments The meteorological disturbances may 

urgent need is the study of the meteorological arise wherever the tides arise, and we want to 

effects Owing to these effects, the tide in a know, for instance, what effect certain meteor 

harbour on any day may be several feet different ological conditions over the Atlantic will have on 

from that due to astronomical causes, which the tides in our harbours 

alone appears in the tables of predictions Now On the side of pure science many problems of 
this is of the very gravest concern to harbour wide geodynamical and cosmical interest require 

authorities, for, in docking a large vessel, to get as data a knowledge of the ocean tides 

less water than was expected may be very serious Now it is believed that not a single accurate 
while to refrain needlessly from docking through observation of either tidal elevation or tidal current 
fear of this possibility is a fruitful source of delay has ever been made in the deep water of any of 

and expense And this is merely an instance the oceans The best knowledge we possess of 

The up and-down motion of the water-surface mid-ocean tides consists m observations on the 

is accompanied by oscillating currents Much shores of oceanic islands, and even this knowledge 

rough information is in existence concerning the is not nearly so complete as we could wish 

nature of these currents near land, having been Mathematically, the tides are “ determined" by 
gathered chiefly by naval authorities, as it is the size and shape of the ocean basins and certain 

of die utmost importance in navigation But the astronomical data, but the complete solution of 

number of places at which accurate observations the problem is not within the signt of the present 

of currents have been made with modem instra generation of mathematicians If aU the possible 
ments is extremely small No such observations free oscillations of the oceans could be discovered 
are on record, for example, for the Irish Sea then the actual tides could be calculated with ease 

When the problem of predicting the meteorological by a principle which is a generalisation of that 

effects comes to be tackled in a way likely to lead of resonance 

to success, these shallow water currents, which Various guesses have been made as to the 
NO 2684 VOI 1071 




Awul 7, 1921] 


NATURE 


177 


nature of the ocean tides, and these have produced 
several different charts of cotidal lines By a 
cotidal line is meant the locus of all points of the 
ocean surface at which high water occurs at the 
same instant Ihe best known of these charts are 
those of Whewell and Harris, but quite recently 
a new set of cotidal lines for the world has been 
published by Sterneck (Site 4 kad Wien Bd 129 
1920! 

Whewell s chart was based on the hypothesis 
that in the Southern Ocean where the parallels 
of latitude meet with no great land barriers 
powerful tidal waves follow the sun and moon 
and send off shoots up the Atlantic Pacific and 
Indian Oceans Many serious objections have 
been urged against this 

Harris s charts are based on the principle of 
resonance, but the details of the application have 
been rejected by some high authorities Harris 
sought in every ocean for regions which if com 
pletely surrounded by land and not subject to the 
earth s rotation would have twelve hours for their 
longest free period of oscillation and he always 
found them! He then applied the principle of 
resonance ignoring the absence of complete land 
boundaries and the presence of the earth s rota 
tion 

Sterneck s chart is constructed from the exist 
ing observations with the condition that cotidal 
lines for times differing by six hours shall be as 
nearly parallel as possible 

These charts differ very widely from one 
another In the Pacific Ocean for example 
Hams places three no tidal points whilst 
Sterneck places six 

At the present time there is no method by which 
we can find out what the ocean tides are except 
that of directly observing them and it is high 
time that serious attempts were made to this end 

If the proposal made by the president of the 
British Association at Cardiff ever materialises 
and a fully equipped oceanographical expedition 
results it is very much to be hoped that means 
will be found of measuring tidal elevations and 
currents If trustworthy observations could be 


made at only a few mid ocean stations the light 
they would throw on the great tidal movements 
would be enormous And even if this very desirable 
object proves impracticable—for it will probably 
require new methods and instruments—it is under 
stood that the expedition would often be in water 
sufficiently shallow for the methods and instru 
ments already developed Also the parties of 
observers which it is hoped might be landed at 
the most remote islands could obtain tidal records 
of very great value 

Hitherto off shore tidal observations have been 
restricted to shallow water but it has to be con 
fessed that in this country very little attention is 
being paid to the work No gauge records of off 
shore elevations appe ir to have been published by 
any British authority though trustworthy records 
are said to have been taken by the 1 rench In this 
connection we may mention that there is a dis 
crepancy of about 40 miles between the charts of 
cotidal lines for the Irish Sea as pubbshed by the 
Admiralty and those of many foreign authorities 
Verv few British current meter observations have 
been published though in recent years the Scan 
dinavians have worked hard at providing the 
means of taking them Bell Dawson has done a 
notable work m Canadian waters but where is the 
band of current measurers in th s country that 
can compare with Nansen Usman Pettcrsson 
Jacobsen Witting and Helland Hansen of the 
Scandinavian countries 3 

Now although with the instruments that men 
of other nationalities have developed we may hope 
to learn a great deal from the suggested expedi 
tion whenever it comes into shallow water yet 
preparations ought to be in progress for work 
in deeper water Quite near to our shores we 
could have a small expedition which besides 
teaching us much about our own tides would ever 
strive to observe in deeper and deeper water 
devising such modifications of methods and instru 
ments as the deeper water required and im 
proving methods and instruments for such depths 
as had proved practicable at all It is greatly 
t j be fe ired that no such efforts are being made 


Obituary 


John Burroughs 

HIS veteran naturalist and poet died sud 
denly while in a train near Buffalo on 
March 29 within a few days of his eighty 
fourth birthday He was born a farmer s 1 
son at Roxbury New York on April 3 
1837, and had the advantage of a rural I 
education After about twenty years as 
school teacher journalist Treasury clerk at 
Washington and auditor of United States 
national banks he bought a farm at West Park, 
on the Hudson and spent the rest of his life 
fruit growing observing and writing Year after 
year he wrote delightful and distinctive essays on 
natural history and country life which were re 
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ccived with well deserved popul inty Mention 
may be made of Wake Robin (1871), ‘Winter 
Sunshine (1874) Birds and Poets (1877) 

I ocusts and Wild Honey (1879) Pepacton 
(1881) I resh Fields (1884) Signs and 
Seasons (1886) and the list might be continued 
to his Breath of Life ' published a few years 
ago 

Burroughs also wrote poems and more than 
one study of Walt W hitman whom he knew inti 
mately and for whom he had an enthusiastic 
reverence Whitman a Study ’ is certainly a 
very remarkable book of its kind and to the 
influence of Whitman and Emerson it seems just 
to say that John Burroughs owed much 
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Everything that Burroughs wrote was a work 
of art, he had a picturesque, melodious style 
without preciosity, and he kept close to his own 
experiences of wild Nature and country life 
Burroughs had a strongly developed scientific 
mood but his essays are not so much informs 
tive as appreciate e expressing a sympathetic in 
terest in common things and the endless novelty 
of the seasons While he had an almost fiery 
dislike of those who read the man into the beast 
in a facile way making an often tawdry homun 
cuius of many a common creature, he had himself 
a great gift in getting near the character of the 
birds and animals he studied It was the true 
inwardness of Nature study that Burroughs ex 
pressed—a well informed love of the country 
The manner in which he expressed this is prob 
ably unsurpassable and we do not know why his 
writings should ever grow old 


We regret to announce the death of Prof 
Rutherford J Pye Smith on Wednesday 
March 23 at the age of seventy three years Prof 
Pye Smith was educated at Guy s Hospital, and 
became F R C S in 187s In the following year 
he went to Sheffield as a general practitioner and 
rapidly made a name for himself as a surgeon 
At that time the epoch making work of Lister on 
antiseptics was revolutionising surgery and Prof 
Pye Smith was one of the pioneers of the new 
methods in England On the constitution of 
Sheffield University he was elected professor of 
surgery a post which he held until his retirement 
a few years ago when ht received the title of 
emeritus professor and the honorary degree of 
Ch M He also represented Sheffield University 
on the General Medical Council where his pne 
tical experience of the problems of medical educa 
tion was greatk appreciated 


Notes. 


1 ms King has been pleased to approve the award 
of the Royal medals of the Royal Geographical Society 
as follows —Founder s medal to Mr Vllhjalmur 
Stefanaaon for his distinguished services to the 
Dominion of Canada in the exploration of the Arctic 
Ocean, and Patron s medal to Gen Bourgeois 
Senator for Alsace Membre de 1 Institut for hit long 
and eminent services to geography and geodesy as 
Director of the Service gfographique de 1 Arm6e 
and president of the Conference Internationale de la 
Carte du Monde au MUlionmme The council has 
made the other awards of the society as follows — 
The Murchison grant to Comdt Maury for his sur 
veya in the Belgian Congo the Back grant to Miss 
Marion Newbigin for her contribution to geography 
particularly of the Balkans the Cuthbert Peek grant 
to Capt J B L Noel for his reconnaissance of the 
eastern approaches to Mount Everest and other geo 
graphical work and the Gill memorial to Lt Col 
M N MacLeod RE for his contribution to the 
theory of survey from air photographs 
A selected series of specimens in illustration of 
the Neolithic industry from the stone axe factory of 
Graiglwvd Pemnaenmawr will be exhibited at the 
rooms of the Royal Anthropological Institute 50 Great 
Russell Street W C 1 on April 20-23 During the 
recent investigation of this important site which was 
amed out by a committee of the institute the actual 
work of excavat 1 n being under the direction of Mr 
S Hanledtne Warren a mass of valuable material 
was obtained This ncluded what is probably the 
finest senes of specimens illustrating the manufacture 
of a stone axe that has ever been found It is hoped 
that a more extended exhibition may be arranged 
where more space is available but as this is at 
present uncertain those who are interested in pre 
historic man should not miss the opportunity of 
examining the selected series At the close of the 
exhibition typical series of the implements will be 
dlstnbuted to various museums throughout the 
country 
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1 he terms « f the resolutions wh ih it is proposed 
to submit to the Committee of Wavs and Means of 
the House of Commons to fulfil the Government s 
promise to safeguard British industries have been 
issued as a White Paper (Cmd 1219) under the 
heading Safeguarding of Industries In the first 
resolution it is proposed that an import tax of 33} per 
cent be levied for five years on articles which come 
under tho categories of optical instruments chemical 
glassware scientific and technical instruments of pee 
cision such as galvanometers pyrometers etc , igni 
tion magnetos tungsten and its products and syn 
thetic organic chemicals with the exception of dve 
stuffs irrespective of the country from which they 
may be imported lhe second resolution aims at pro 
tection from dumping and no timelimit for its 
operation is given If such articles arc ex 
ported to the British Isles at prices below the cost of 
production or if depreciation of currency enables 
foreign manufacturers to sell such goods here at prices 
below those at which thev tan be profitably mnnu 
factured in this country an additional import tax 
of 33| per tent of the value of the article is suggested 
Such irticlea imported from Germany would thus be 
subject to a tax of 30 per ctnt of their value by the 
operation of the reparation measures a further 
33$ per cent under the first resolution and another 
33J per tent under the second making in all an 
import tax of 116^ per cent of the value as deter 
mined by the wholesale pric tbta ning in the countrv 
of origin 

A pathetic document reaches us by way of Canada 
referring to the distressed condition of a number of 
retired university professors in Vienna Among those 
in greatest need arc some annuitants whose names are 
world famed Not everyone whoso pension fails can 
easily start life again as an agricultural labourer By 
analogy with the desolated French towns over 

by corresponding English cities the Continental uni 
versitles might be allotted to English universities for 
support for example Cambridge might offer to 
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educate the children of Viennese professors Better 
still, the botanists might look after botanists the 
chemists after chemists and this assistance might be 
organised through our learned societies Ihe poverty 
and want of the Vienna intellectuals are confirmed by 
reports received through the Emergency and War 
Victims Relief Committee of the Society of Friends 
(hon secretary Miss Ruth Fry 27 Chancery Lane 
W C a) in correspondence with their outpost at Singer 
strasse i6 Wien I There is book hunger as well as 
food hunger and for the relief of the former in Anglo 
American Library for Central Europe his been formed 
(hod secretary B M Headicar london School of 
Economics, Clare Market W C 2) Readers of Nature 
might offer scientific papers and transactions and 
short-circuit correspondence by direct communication 
The Austrian League of Nations Union (hon secretary 
Herr Arthur Miiller Oesterreichisthe Volkerbundliga 
Burgnng 9 Wien I) is preparing to act as trustees 
for funds to be devoted to the technical education f 
the youth of Vienna 

India at the present moment is in a stage of trans 
tion, and the form her institutions will take for th 
next few generations depends on the succes of c 1 
tarn enlightened men who arc striving against great 
odds to combat prejudice ignorance and self int rest 
A clear lead was given to the industries of the coc itrv 
by the work of the Indian Industrial C ammtssion nd 
m the case of the chemical industries by that of the 
Chemical Services Committee which was appoint k! 
as an outcome of the Commission Nevertheless 
whep 00a reads reports such as that recently published 
by the Bengal Chamber Committee on the suggestions 
put forward by the Chemical Services Committee it 
is difficult to believe that there is any real grasp of 
the needs of the moment and that inter provincial 
jealousies may not after all seriously affect the Indus 
trad development of the country In these tircum 
stances it is pleasant to record the appearance of the 
J first number of the Journal of Indian Industries an l 
Labour (Calcutta published bv order of the Govern 
ment of India) which in iccordance with the fore 
word written by Sir Thomas Holland is one step 
towards provincial co operation and a medium for 
communicating to a wider public information 
that will assist private enterprise The articles are 
interesting and well written a particularly useful 
feature being the summaries of industrial intelligence 
by the Director of Industries of each province 
On the whole there is little call for criticism except 
mg perhaps a statement on p s that cellulosf ran 
be converted into starch which is to say the least 
of it, premature Everyone concerned with this useful 
and admirable production is certainly to be con 
gratulatad 

Turn eleventh annual Mav lecture of the Institute 
of Metals wt]I be delivered at 8 o’clock on Wednesday 
May 4 at the Institution of Mechanical Engineers 
by Prof T Turner who will take as his subject The 
Casting of Metals 

With a portion of the funds at their disposal the 
trustees of the Captain Scott Memorial Fund have 
decided to establish a Polar Research Institute in 
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onneetton with the new department of geography 
in the University of Cambr dge In an article entitled 

The Future f Polar Exploration in the Geo 
graphical Journal for March Mr F Debcnham gives 
some details of the scheme The object is to have a 
place not only where the results of polar expeditions 
can be worked out and the manuscripts and logbooks 
deposited but also where all information in the form 

f books and samples of equipment can be collected 
rcadv for exam nation It is hoped evtntually to pro¬ 
vide a library map-room and museum of polar gear 
and equipment The funds allotted by the trustees are 
suffi lent for the foundation but they will not extend 
to the purchase of mater ol and collections \n 
nst tutc of this 1 ind developed on the lines suggested 
vould be of service to polar explorers of the future 

11 the fact that manv members of Capt Scott s 
scientific staff ncluding Dr E \ Wilson were from 
Cambridge give that University a special claim to 
have the institut \t the same t me Cambridge will 
full it difficult evci with adequate funis to make col 
lections of polar maps and literature equal to those 
now available n various libran s in I ondon or Edin 
burgh 

Some nter l if, questions relating to the nfluen e 
of environm nt n ulture in the Congo irea were 
liscussod by Mr T Torday in a paper on the Batetela 
read at a im ting of the Royal Anthropological Insti 
tutc on Mai eh is The Batetela having migrated 
from their original eastern home and penetrated a 
region of West \fncan culture exhibit a quaint mix 
ture of East md West African ot forest and grass 
land culture mixe I with beliefs and customs borrowed 
from the Akila the Raluba the Arab and even the 
Furopean Part settled in the grassland between the 
I ubefu and the I omami while others migrated to the 
great forests on the banks and north of the I Aiken ye 
River Mr Torday traced m detail the differences in 
culture between the grassland dwellers the Sungu the 
forest dwellers the Bahamba and a third section the 
Olemba whom lie considered as the nearest to the 
original tv pc of Batetela In the discussion which 
followed the read ng of the paper both the president 
Dr W H R Rivers and Prof Elliot Smith pointed 
out that Mr Torday s evidence was equally important 
for the question of the diffusion and contact of cut 
tures They instanced the practice of cicatrisation 
which showed a combination of two elements as a 
result of which the cicatrices were arranged in linear 
patterns and had afforded Prof Elliot Smith the 
only parallel for an example of cicatrisation on the 
skin of a woman found n Nubu dating from 
2000 b c 

One more stage in the study of the smaller Otigo- 
chats is marked by the publication of a paper by 
Welch on The Genera of the Enchytrwd® (Trans 
Amer Micro Soc vat xxxix January iqai 
pp 25 50) The author recognises 16 genera and 
approximately 325 species and supplies a useful biblio¬ 
graphy As there is no country in which these pot- 
worms” flourish more luxuriantly than in Great 
Britain where about a dosen genera are found with 
a vast number of species, this guide to classification 
should prove valual le to systematists In this country. 
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In a abort note on the fresh-water teopods known 
as AstUtu aquatieus ( Atm Mag Nat Hut aer 9, 
vol v 1920) Prof C Chilton directs the attention 
of English naturalists to a recent paper by Dr E G 
Racovitxa who has shown that under the name 
aquattcus two distinct species have been included 
This name Is retained for the commoner species which 
has been fully described and figured the other species 
has been named mertdtamu and Prof Chilton 
records examples from Tunbridge Wells For the 
differences between the species the reader is referred 
to Prof Chilton s note or to Dr Racovit/a s paper 
in Arch 7ool Exptr \ol Ivin 1919 

Some years ago the authorities of the American 
Museum of Natural History founded a journal for 
the purpose of arousing public interest m the work of 
the museum Brightly written by members of the 
museum staff and marvellously illustrated that 
journal has earned for itself an honoured plicc all 
over the world We might well follow the lead 
America has set us in this matter The latest issue 
(vol xx No 5) amonj, other good things contains 
a most interesting article on th unicorn and its horn 
by the director of the musci m Dr Frederic A Lucas 
and another no whit less readable by Dr W D 
Matthew on Canadian dinosaurs while Mr Malcolm 
Anderson contributes 1 most instructive account of 
North China in winter 

In his presidential address (printed in Science for 
January 21 last) before the Zoological Section of the 
American Association for the Advancement of Science 
at its Chicago meeting Prof W M Wheeler discussed 
the subject of organisation m research as it ippears 
to a biologist and pointed out some of the dangers 
attending post-war efforts m this direction He men 
honed the array of instincts emotions and interests 
on which the activities of the investigator depend and 
the great diversity of mental aptitude which neces 
sanly accompanies the genius for different types of 
research Prof Wheeler claims that any organisation 
dealing with research should refrain carefully from 
interfering in any degree with the free expression of 
the individual s exceptional aptitudes in his own way 
In these days when the amateur in scientific research 
is passing we need to beware of fettering in my way 
by Government or other interference the activities of 
the professional scientific man 

A human embryo obtained by Dr Vernon Favell on 
the fourteenth day after the commencement of the 
missed menstrual penod and described by Prof Bryce 
at a recent meeting of the Anatomical Society of 
Great Britain and Ireland is of outstanding interest 
in that it presents a human stage theoretically 
essentia! but not actually seen hitherto The stage 
represented is that in which the amnio^mbrvonal 
rudiment is solid and connected to the blastocyst wall 
by a cellular stalk The specimen consists of a rela 
tively large blastocyst around which moderately exten 
M»e areas of plasmodi trophoblast can be seen 
Within the cavity are many scattered amoeboid cells 
tha forerunners of the extra-embryonic mesoderm 
The yolk-sac vesicle Is relatively small and a large 
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somewhat scattered group of cells lies between It Mid 
the ammo-embryonal rudiment The latter consists of 
an undifferentiated cell mass with soaces suggestive 
of a process of vacuohsation and connected to the 
blastocyst wall at one point by a band of cells rhe 
majority of early human embryos previously described 
have been of necessity in a more or less pathological 
condition and the appearances seen cannot be re 
garded as strictly normal Prof Bryce makes no 
claim that his embryo is exceptional in thia respect 
He interprets the specimen as one m which the tropho 
blast vesicle has continued to grow while the em 
bryomc rudiment has lagged behind or ceased to 
develop but has been preserved in an early phase of 
its differentiation Further study of the specimen 
will undoubtedly furnish valuable information, and its 
detailed descript on is iwaitcd with considerable 
intertst 

1 he final report of the Grain Peats (War) Com 
mittee has been drawn up by Prof W A Herdman 
and was issued during February of the present year 
The Committee was appointed by the Council of the 
Roy il Society in June 1916 as the result of corre 
spondence with the Board of Agriculture in which the 
1 ittei r quested the Royal Society to initiate investiga 
tions in relation to the damage done to grain by 
insects The report gives a concise summary of the 
conclusions arrived at as the result of the various 
lines of research carried out It emphasises the 
serious importance to the Empire of the elimination 
of grain pests and the necessity for bringing into being 
a permanent body capable of dealing with all organisms 
lhus ng destruction to gram and other stored products 
It is hoped that the Department ot Scientific and In¬ 
dustrial Research will see its way t« make an annual 
grant of money in order to provide the salaries and 
equipment of two or three officers specially selected 
for carrying out researches on those problems which 
are admittedly urgent Probably by means of the 
judicious expenditure of a relatively small sum of 
money for a few years a great deal of valuable food 
stuffs would be saved from destruction by insects and 
other gram pests 

Thf essential characteristics of United States 
climites is the subject of an article by Prof R dcC 
Ward of Harvard University in the Scientific Monthly 
for December last For descriptive details the United 
States is subdivided into climatic districts, and these 
are called the Fastern the Gulf the Plains the 
Plateau and the Pacific with the three last named 
a further subdivision between north and south Is sug 
gested by the difference of latitude Temperature 
rainfall and other climatic conditions are given In 
fair detail for the several districts and a comparison 
is made of the different advantages for fruit-growing 
farming and general agriculture The movements of 
storms and cyclonic disturbances necessarily enter 
largely into the general explanation for rains expen 
enced the disturbances travelling generally from west 
to east The article gives a very general Idea at the 
different meteorological conditions which prevail m 
vinous parts of the United States especially with 
regard to temperature on the whole, it te shown 







to be highly favoured in general climate Ihe space 
given to the article is necessarily too limited for great 
detail 

Th* December issue of Terrestrial Magnetism and 
Atmospheric Electricity contains the preliminary 
results of the magnetic survey of the Indian and 
Southern Oceana earned out by the United States 
survey ship Carnegie dunng the summer and autumn 
of last year The values obtained for the deviation 
of the compass over the south-easterly course traversed 
from Colombo to a point about io° west of the Straits 
of Sunda differ little from those given in Admiralty 
Charts 3776 and 3777 for 1917, but over a considerable 
area of the Indian Ocean directly south of Ceylon, 
between latitudes 35 0 and 35° S the westerly devia 
tions are a degree or more greater than those given 
in the charts From this region to Fremantle, and 
thence to a region in latitude 50° S directly south of 
South Australia and Victoria, the new observations 
igree with the charts, but in the latter area the 
«isterly deviations given in the ch irts are about i° too 
snull For the rest of tht course to New 7 ealand 
the observations agree fairly well with previous 
records 

In an address to the students of Faraday House on 
February 25 Sir Philip Dawson discussed the possi 
lilities of electric traction in connection with heavy 
railway work He considered that many railway en 
gineers laid too much stress on standardisation and 
this was preventing progress Great harm can be 
done by excessive standardisation The solution ad 
Msablc for one line of railw ly might be quite unsuit 
able for another He thought that the Trench 
Government had made a mistake in standardising 
1500 volts direct current for electric traction Ger 
many, Sweden and Switzerland had idopted 16,000 
volts alternating current as the standard pressure 
The United States has not yet introduced any legist 1 
tion, and side by side extensions are going on of 
3000 volt direct-current sy stems and 11 ooovolt single 
phase alternating systems Few realised the amount 
of power required for electric traction eg a train 
going out of Victoria Station took 2000 kw (3680 
h p), and Sir Philip calcul ited that of the total 
demand far electricity in th< London area contem¬ 
plated by the Electricity ( ommissioners about half 
would be required for the railways When the 
suburban electrification of the Brighton system was 
completed it alone would require 50,000 kw There 
had been practically no interference with telegraph 
and telephone circuits by the large currents used on 
this railway 

An illustrated account of the new works at Canning 
Town belonging to the British Glass Industries, Ltd 
appears an the Engineer for February 35 These 
works are already in partial operation, and are de¬ 
signed to be the largest glassworks in Great Britain 
rhe plant will consist of nine units, each complete m 
itself as a glass factory, and the total output of bottles 
or jars when the works are m full operation wiU be 
approsnbately 600,000 a day To obtain this output 
co n tf nu eua shifts will be employed The plant is 
being laid out in conformity with moderrf practice, 
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including mechanical mixing and the latest types of 
melting furnaces and gas producer and annealing 
plants Pyrometnc control of temperature is era 
ployed in both the melting and inneabng furnaces It 
is claimed that there is only one fully automatic bottle¬ 
making machine in existence—the Owens—all the 
others requiring the additnn of a separate device for 
feeding the glass into the maihine The type in¬ 
stilled at the Canning lown worl s is the Dauben 
speck which is desigt cd for making w ide mouthed 
bottles, this machine is made bv Messrs Traser and 
Chalmers of Erith 

An illustrated at count of a new tv pc of crankless 
steam engine appeals in Engineering for March 11 
lhis engine his be n constructed to the designs of 
Mr \ U M Michell the inventor of the Michell 
thrust-block lhe engine is inclosed in a cylindrical 
casing and the rotating shaft is co axial with the 
1 ismg At the centre of tht shaft is i swash plate, 

1 e a plate with its plane in lined to the shaft axis 
b-> in the experiment it engine but to be made 675° 
in future There arc eight cylinders ft ur on eich 
side of the swash plate irnng d tound the shaft with 
their lxes par illel to the shaft axis Opposing pistons 
are eonncctid together bv 1 bar crossing the outside 
of the swash plate Fach of the eight pistons bears 
against the s do of the sw tsh plate through a Michell 
thrust pad lhe engine is uniflow 1 c steam acts on 
one side of the pistons only and steam is admitted to 
the cylinders bv means of two rotating disc valves, 
one at each end of the casing and exhaust at the 
end of the outer stroke takes place thiough ports un 
covered bv the pistons The design lends itself to 
very perfect bahneing and tests show that the de 
signed speed of 1200 rpm can be greitlv exceeded 
The cylinders are each 3 in in diameter and 091 in 
dicated h p per cvlinder p r 100 rpm has been 
obtained lhe success of this experimental engine 
is due to the Michell pids for which the coefficient 
of friction is of the order 0002 

Owinc, to the shortage f cdibl fits in Germany 
dunng the war attempts wcie made to produce fatty 
acids from naturil hvdrot at bons of the paraffin type 
which were obtained bv the distillation of lignite 
lhe progress nude is rtu wel in the Chemical Trade 
Journal for Decc mbei 4 I ist and in th J uirnal of the 
Societv of Chemical Industiv for February 28 Many 
processes have been described ind the conclusion 
arrived at is that although success docs nat appeir to 
have been ittained the conversion shows promise 
Two main groups of methods have been used (1) The 
synthesis of fatty acids from hydrocarbons of low 
molecular weight such is ethylene and acetylene, by 
polymerisation and oxidation and (a) the partial de¬ 
gradation and oxidation of hydrocarbons of high mole 
cular weight In the Zelinsky process a chlorinated 
hydrocarbon was treated by the Grignard reaction for 
the production of fattv acid This process is said to 
have been in use in Germany in the later years of 
the war Harries treated unsatprated hydrocarbons 
of high molecular weight with ozone decomposed 
the ozonides with steam, and transformed the result- 
j mg peroxides into fatty acids bv treatment with 
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caustic alkali The most promising method, hew- 
ever, is the direct oxidation of a hydrocarbon mixture 
such as petroleum or paraffin wax by atmospheric 
oxygen m presence of a catalyst consisting of a 
res mate of vanadium, manganese, etc In this 
process, due to Franck, a net yield of 70-75 per cent 
of fatty acids suitable for soap-making, esterification 
to produce fats, and other purposes is claimed The 
process was in operation on a technical scale 
Messrs A Gallenkamp and Co , 19-31 Sun Street, 
E C a, have issued a revised catalogue of electric fur 
naces suitable for a variety of laboratory purposes 
The advantages possessed by electric furnaces are evi¬ 
dently receiving due recognition, for Messrs Gallen¬ 
kamp state that they have sold more than 1100 fur¬ 
naces during the past five years The construction of 
these furnaces is very simple, a tube or muffle of 
fused silica is wound with a resister wire and the 
exterior well lagged to diminish heat loss Such 
furnaces are capable of temperatures up to iooo° C , 


beyond this point it becomes necessary to employ 
platinum-foil windings and refractory tubeB or muffles. 

Messrs Bernard Quaritch, Ltd (ii Grafton 
Street, W 1), have just issued a catalogue (No 36a) 
of second-hand books and periodicals ranging over a 
variety of subjects The sections most likely to interest 
readers of Nature are those devoted to botany, early 
science, naturil and physical sciences, and periodicals 
In the latter there are many sets and long runs, some 
not otherwise easily procurable Among the items 
are Annales de Chimte et di Physique (1789-1909), 
the Journal of Botany (vols 1 -xlvi), Philosophical 
Transactions of the Royal Society (1665-1918), and 
Transactions of the Zoological Society of London 
(1833-1915) ihere is also a set of the publications of 
the Ray Society (1844-1915) 

Erratum —Mr W J Perry writes — In the 
article in Nature of March 31 entitled ‘The Develop¬ 
ment and Spread of Civilisation,’ 1 inadvertently put 
3700 b c for a date that should be 3400 B c " 


Our Astronomical Column. 


Recent Brilliant Fireballs —Mr W F Denning 
writes that he has received twenty-five account], 
of the brilliant fireball of March 16 and has been able 
to revise his preliminary deductions which were based 
on scanty data The height of the object was from 
about 68 to 25 miles from over Moffat to Berwick, 
path 81 miles and velocity 11 miles per second, 
radiant point at 73°+ia° The average of a number 
of estimates of the duration of flight was 7i seconds 
The radiant point does not correspond with any 
known shower in March, and the position shows that 
the fireball was overtaking the earth in its orbit and 
moving with very slow apparent velocity It is curious 
that so many fireballs appear to be revolving in direct 
orbits, but the fact seems clearly proved on ample 
evidence It is also a significant feature that many 
fireballs of the slow moving type exhibit radiants 
which are situated on or near the ecliptic 

Splendid fireballs were also observed on March 
25 i-jh 13m md March 29 7h 27m GMT from 
the metropolitan district and south-eastern counties 
A number of descriptions have been received but few 
of them arc exact and accurate The approximate 
real paths derived from the best data available at the 
time of writing are 


GMT 
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March 25 13 13 
29 727 
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The former appears to have a possible connection with 
the comet 01 1264 for which Prof A S Herschel 
computed a radiant at 18a 5 0 28° on March 25 This 
comet was a brilliant one and passed within two 
millions of miles of the earth s orbit 
The past month of March has furnished large fire¬ 
balls of unusual numbers and interest and the popular 
idea has been to asgnbe them to the oncoming comet 
of Pons-Winnepke, though as a matter of fact, no 
connection whatever <pan be proved 
Another In vEvnr ation op the Einstein Spectral 
Shift —The Comptes rendus of the Paris Academy of 
Sciences for March 7 contains an investigation by 
M A Perot, communicated bv Dr H Deslandres 
Thar investigation is based on a studv of the mag- 
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nesium spectrum ihe wave-lengths m Angstrom 
units of the lines b , b, b t in the arc at atmospheric 
pressure were found to be 5183614, 5172690, and 
5167 340 respectively 

Tests were then made at different pressures and 
it was found that the value of dX/X per atmosphere 
is 135/10* for b, and 167/10* for b„ so that com 
panson between b and b, should give the pressure 
of the region where the spectral lines are produced 
In this mmntr, by a discussion of solar and arc 
spectra obtained by photography in the year 1911, the 
value of the pressure of the absorbing layer on the 
sun is found to be equivalent to -6 cm of mer¬ 
cury ± 20 cm Of course, the pressure cannot actually 
be negative, but it is inferred that it is very low, and, 
consequently that nearly the whole of the atmospheric 
term 135/10* must be applied to the solar measures 
of b, to make them comparable with the terrestrial 
ones The value of dX/X for sun minus arc is then 
(116+1 35)/io* in good agreement with the Finstein 
value which is 212/10' Ihe author has failed to 
notify the regions of the sun to which the measures 
applv This should have been done in view of the 
considerable differences for different regions found 
by Mr Evershed and others 
Nova Aguiue III —In the Journal of the Man¬ 
chester Astronomical Society for the sessions 1917-20 
which has recently been received, there appears a 
valuable series of photographs of the spectra of Nova 
Aquilae III taken by Mr C F Butterworth with a 
6 3-in prismatic reflector The period covered is from 
June 10 to November 14 1918, and thirty-six photo- 

a hs are shown taken on twenty two days distributed 
/ evenly over this period Although the disper¬ 
sion obtained was extremely small (243 A U to 
1 mm ) the photographs are evidently good enough 
to stand considerable enlargement and show plenty of 
detail The general sequence of changes in the spec¬ 
trum is well shown, and many of the smaller details— 
such as the complex structure of the hydrogen bands— 
may also be detected The senes as a whole forms 
a useful addition to the observations already published 
concerning this important nova In addition, Mr 
Butterworth gives a table of measures of the breadths 
of the more important bnght bands at four different 
stages of the star’s career 
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The Galrsnometnc Measurement of Human Emotion 1 


By Dr A D Waixkr h R S 


X\TE are all of ue familiar, subjectively within our 
*V selves, objectively by the behaviour of our 
neighbours with the signs and symptoms of emotion 
and with the fact that such signs and symptoms are 
more or less under voluntary control and can be sup 
pressed or simulated at will We are moved to or 
from an object we may desire or fear We are moved 
to laughter or to tears by events witnessed and 
imagined, and whereas all men are moved m the 
mass by the same general motives of light and dark 
food and hunger love and hate we know by everyday 
experience that no two men react in identical fashion 
to the same motives 

1 Physiologically all emotions are expresse 1 as 
neurql outbursts from the central nervous s\stem 
through efferent nerves to muscles »nd glands emotion 
in general results in intensified phvsiolcgical activity 
at the periphery of the body muscles and glands heart 
and blood vessels the face and eyes and skin A 
movement of surprise a palpitation of the heart a 
blush a pallor » shiver a rush of tears a dilated 
pupil—all these and other signs of emotion consist in 
sudden local intensifications of the chemical exchanges 
that are in constant operation between the living cells 
of the bodv and the fluid medium by which they are 
surrounded We know indeed that all such chemical 
exchanges are controlled through efferent nerves and 
we speak of this control as their trophic action but 
we aye scarcely prepared at the present day to recog 
nise the close association between signs of emotion 
and the phenomena of nutrition 

2 I he physical sign t f emotion is known to psycho¬ 
logists as the psycho-galvanic reflex It was first 
definitely reveal d to us twelve years ago by 
Veroguth * of Zurich and has since then formed a 
favourite subject of study by many later observers 
whom I shall not attempt to enumerate I joined in 
the hunt four vears ago * and was very quickly 
satisfied that this physical sign affords the most 
convenient possible gauge and measure of human 
character and of human temperament seeing that it 
declares how much a given subject is moved bv his 
thoughts and feelings A spot of light showing the 
movements of a galvanometer connected with the 
palm of the hand exhibits the fluctuating emotions 
of the person to whom the hand belongs and if the 
person be an ordinary normal person it is only the 
palm of the hand and not any other part of the skin 
of the upper extremity that shows the response 
My first point is then that the emotive response Is 
par excellence a palmar phenomenon and I shall 
as my first and chief experiment undertake to demon 
strata this point (Experiment) 

3 Mr X Y has been good enough to lend himself 
to mv purpose His hand and his forearm are con 
nected with each of two galvanometers and two 
Wheatstone bndj^es The round spot belongs to the 
hand circuit the square spot to the forearm circuit 
and balance can be adjusted in each circuit separately 
by suitable manipulation of the two resistance boxes 
In both cases the wiring Is such that Increased con 
ductivltv of the hand or of the forearm gives move¬ 
ment of the spots to my right, »e any emotive 
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impulses from the brain down motor nerves to the 
hand or to the forearm will cause deflection to the 
right Let us watch the two spots for a while I 
expect you to see that the hand spot behaves ir 
regularly whereas the arm spot creeps steadily across 
the scale without showing any of the vagaries of the 
round spot 

\ ou realise now why I have been at trouble 
to show the simult meous behav our of two 
spots With only the hand in circuit of one 
galvanometer you should at first have felt doubtful 
whether the movements you saw were really due to 
emotive discharges ana not to otherwise imper 
ceptible muscular twitchings such as are perceived 
and utilised by thought readers It would otherwise 
have been desirable to set up some verv delicate 
form of myograph to satisfy this doubt I shall show 
you presently by asking the subject to moke a least 
jjossible movement of one of his fingers that the 
round spot- 1 « that indicating the electrical resist 
ance of the hand—shows a deflection which is due 
to a minute disturbance of cont ict and thcrefi re 
t ikes plaic in the direction opposed to that of 
an emotive response I am sure you will realise with 
me what a merev it is that the deflection by slight 
often quite unavoidable movement is in general the 
contrary of that of the emotive response 

4 But to return to our experiment Ihe subject is 
t rest both spots arc reasonably steady but by 
reasf n of his past experience he knows that an evil 
moment is approaching As vtu mav see by the 
irregular movements c f the h ind spot he is beginning 
to worfs making a picture m his mind of the pain 
he is about to undergo bv steel or fire and obviously 
this disturbance of qu elude creates a condition that 
is not favourable for recognising or measuring the 
disturb ng effect of any real interference with his com 
fort The emotive effects of my threatening language 
must be allowed to subside You cannot expect to 
study rings made bv throwing a stone into a pond 
unless the pond is quiet you must wait for it to get 
still When he c mes to rest Mr X Y will react 
smartly and obviously in response to the suddenly 
threatened pm pnek or to a real pin prick (Trials by 
pin and matches Real and imag narv pm pricks ana 
bums) 

You now perhaps feel fairly well satisfied 
that the statement made a few minutes ago 19 cor¬ 
rect In the upper limb of a noimal person emotive 
responses to slight exritat ons are confined to the 
palm of the hand The only other part of the bodv 
in which thev occur is the sole of the foot but this 
I shall ask vou to take on trust it really is not 
necessary that the actual evidence should be brought 
mto court It would merely be a repetition of what 
vou have just witnessed and this lantern plate 
(Fig t) will after all afford us the quickest as well 
as the most conclusive evidence 

■> T shall venture to trespass just a little further upon 
Mr X Y s endurance to make good one further 
oomt although it is a point that you may already 
have noticed 

This .palmar emotive response is m mv view to 
be regarded as caused by a sudden augmentation of 
electrical conductivity in a membrane or membrane* 
in the fourth arm of the Wheatstone square That 
augmentation of conductivity is to be understood at 
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produced by a sudden dilatation of ultra microscopic 
pores in this membrane or membranes I am not 
speaking of visible pores, but of invisible pores such 
as are postulated m theories of electrical conduction 
and of osmotic phenomena I imagine that these m 
visible pores suddenly dilate when the emotive im¬ 
pulse through efferent nerves reaches the Hying mem 
brane, just as we see the pupil of the eye dilate with 
an emotion of surprise And with this image in my 
mind 1 find it extremely interesting to recognise and 
measure what a verj long time it takes for any given 
stimulus to produce its effect It takes two seconds 
before the threat of a pin prick—or for the matter 
of that, an actual pm prick—or a single induction 
shock brings about the sudden dilatation of pores or 
Increased permeability and the increased electrical 
conductivity that are signified to us by the movement 
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of the spot of light How is this long lag of two 
seconds to be accounted for 9 Does it occur on the 
afferent side? Assuredly not A delay of this sort 
might be expected to amount to at most one fifth of a 
second. Moreover, if we bum out the afferent side 
altogether, and bring about the response by an art* 
fidal explosion down efferent nerves, we shall find 
the tame long delay of two seconds between th* 
muscular movement and the emotive movement both 
of which are taking place at the periphery There¬ 
fore the chief business of fhe long delay takes place 
at At periphery th the skin of the palm of the 
hand, and its great length is a tolua that we have 
to do with Impulses conveyed, not along cerebro¬ 
spinal, but awing sympathetic nerves We may 
find time later to discuss the question whether 
NO 2684, VOL 107 ] 


these are \ asomotor or eecretomotor or trophic 
nerves 

6 Drums are subjective phenomena occurring in the 
subconscious state, with which we are all familiar 
during sleep, and during the hypnotic state, and in 
the state called trance We are familiar also with 
innumerable objective signs of such subjective pheno¬ 
mena in the shape of descriptions of dreamt and in 
the behaviour of sleep talkers and sleep-walkers, and, 
above all, in the extraordinary cases of spiritualistic 
mediums These last stand highest in the scale of 
sensitiveness 

The relative magnitudes of response to a real pm 
prick and to a fictitious pin prick vary with different 
people under different conditions but in general they 
may be divided into two categories whom we may 
call posthvts and imaginative* 

Positive*—m whom little or no disturbance is 
caused by the threat of a pm prick and a real pin¬ 
prick is required before any response takes place 

imaginative*—in whom a large response occurs to 
the threat—larger, it may be, than the response to 
the real fact in not a few of this imaginative dats 
it Is almost impossible to take a pure observation of 
response to fact for they begin to respond as soon as 
the operator makes the slightest movement or else 
the response is a large one, compounded of fear fol 
lowed by fact Here is a confirmatory experiment in 
evidence of what mav be characterised as a dwindling 
fear and its revival by faot (Experiment) 

AIL men (and, judged by their behaviour, animals 
also) are more or less imaginative The kind of 
diagram you have just seen would represent the 
responses of nine out of ten of my present hearers 
to a senes of threats with a real shock interpolated 
in the senes Many of us had an opportunity a few 
years ago of studying upon our In ends and upon our 
selves the signs and symptoms of fear during German 
air raids upon what they called the fortified city of 
London The noise and disturbance occasioned by 
these raids, the false alarms and the warnings by 
maroons and sirens afforded a unique opportunity 
for the exact galvanometnc study or the emotions 
nroused by various kinds of noises From the purely 
scientific point of view the opportunity could not be 
neglected of studying (he psychophysical phenomena 
brought to our doors—phenomena that could not be 
expected again within the same lifetime So from 
the air raid of September ax, 1017, to the last and 
most prolonged visit of Whitsuntide, 1918, I enlisted 
the services of volunteers to sit quietly, connected by 
wires to a galvanometer and on two occasions I had 
sitters arranged in connection with recording ap 
paratus which was set going a few minutes before 
the noise began, so that the emotive response during 
the whole affair was recorded Let me show you 
two or three photographs (Figs a and 3) 

These photographs are not merely of interest on 
their human side, but also have tins definite scientific 
value that they afford measured records of the largest 
emotive responses that I have ever witnessed The 
responses commonly observed m the laboratory are 
at most 10 per cent changes, these air-raid 
responses have been at least 200 per cent changes, 
which I cannot reproduce artificially by any means 
I care to employ 

7 But to return to our different classes according to 
sensitiveness We classified people as positives and 
imaginative! according as they exhibited grtaMr 
response to fact or to fiction Apart from this 
criterion, we might undertake to arrange people as 
more or leu imaginative according as they gyre mgm 
or smaller responses to certain standard throats, as of 
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■ pin-prick or the lighting of a match High in the 
acale of Imaginative* we not infrequently meet with 
people who can at will either keep quiet, or think 
thought* and tee vision* and hear word* of purely 
imaginary existence without objective plwticaf tub 
afcratym It is very interesting to watch the galvano 
metric sign* of subjective phenomena—interesting to 
the onlooker, but far more interesting to the subject 
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who know* what he (or die) is thinking about And 
whan it is realised that the galvanometer answers 
to one's thoughts and temper, it becomes quite an 
ahenrhlng gastime to sit quietly in an armchair and 
watch oneself think a* one watches the galvanometer 
move 
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8- They*ambve response is liable to all manner of 
variation* M varies u different individuals, and in 
the same individual it vanes with different etatea of 
mind and body It varies in magnitude and in its 
distribution over the limbs with variation* in the 
magnitude of its exciting cause While it is, in the 
main, an uncontrollable phenomenon 1 tall to mind 
more than one case where to all appearance it baa 
been i nfl ue nc ed at will 

9 The dutnbutKm of the response over the body is 
especially interesting In normal persons it is ex¬ 
clusively palmar (and plantar), the rest of the body 
surface is silent But in sensitives it extends up 
the limbs and the trunk And a border land person 
according to his state of temper, can react normally 
to-day, but as a sensitive to-morrow Iho few 
spirituj^tstic mediums whom 1 have examined have 
(with one doubtful exception) given the reaction proper 
to sensitives it in the hand and in the forearm 

10 The dtumal variations of the reaction attracted 
my attention it the very outset of the inquiry 1 soon 
noticed that the same people, when submitted to a 
standard stimulus at different tunes of the day, gave 
responses of very different magnitudes, the responses 
were at their best about the middle hours of the day, 
when physiological activity is high, as compared with 
what was elicited early in the morning and late at 
night And the conductivity of the palm of the hand 
rose and fell during the day (as does the temperature) 

I thought it necessary to investigate this diurnal 
periodicity rather closely to learn how much it might 
be necessary to take into account the tune of day 
when comparing results obtained on different indi¬ 
viduals So I watched this periodicity on my own 
hands by means of apparatus set up for the purpose 
in my dressing-room so that observations of con¬ 
ductivity could be taken at any convenient time The 
observations were recorded to form a graph on 
squared paper, and it may be remarked, by the way 
that throughout the observations the conductivity of 
mv right hand has been found to be higher than that 
of my left hand 

ti The three weeks over which these observations 
extended afforded me an admirable opportunity of 
observing the gahraflometnc effects of my own normal 
variations of “ temper " Most people are more or 
less conscious of what may perhaps be called vana 
twins of euphoria before breakfast and of very dis¬ 
tinct if not outwardly evident, variations of euphoria 
when the morning s letters are read In order to test 
this point a photographic recorder was set up in con¬ 
nection with the galvanometer on my dressing-table 
and I had my letters brought up there and read to 
me and signalled on the recording plate Most of the 
letters made no impression upon me but I well 
remember one fortunate morning on which the post 
included two distinctly effective letter* which produced 
marked effects duly recorded on the photographic plate 

12 One is naturally tempted to ask what relation 

there may be between the magnitude of the reaction 
ind the mental quality A first step towards an 
answer to this question has been taken by Miss 
Waller who has mode systematic measurements of 
seventy three students of medicine divided according 
to examination results into an upper and a lower dm 
sion The average response was higher in the former 
than in the latter— eg to disturbing questions the 
average value of the response came out about <o per 
cent higher in the upper division ' - 

13 I have often been asked whether pleasant and 
painful sensations produce shnlfar or opposed galvano- 
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metric deflections The emotive response in its un¬ 
mistakable form as a sharp movement occurring about 
two seconds after its exciting cause is always In one 
direction, * s in the direction of decreased resistance 
—increased permeability poro-dilatation or, if you 
prefer to think it so, contraction of living matter 
round pores so as to dilate them And in many 
thousands of observations 1 have never witnessed any 
similar movement in the opposite direction—«< in 
the direction of increased resistance All that is ever 
seen in that direction is the gradual remission of a 
previous deflection in the emotive or excitatory direc 
non If you regard the question in its psychological 
aspect, you will soon be satisfied that the matter 
could not be expected to come out otherwise Our 
pleasures and pains are not 6imple opposites producing 
opposite physiological effects Pams are active ana 
exciting states in our conscious life sharply contrast 
ing with their background Pleasure is more often 
merely the subsidence and relief from pain a 
gradual recovery of the untroubled state A pin-pnck 
suddenly excites emotion, and the emotion gradually 
falls to rest There is no counterpart pleasure equal 
and opposite to a pm prick Pleasure is of necessity 
gradual Too sudden pleasure—joy, as we call it— 
is exciting, and causes discharge down the nerves 
that acts prtciseh like painful excitements and 
gives rise to electrical effects in the same emotive 
direction 

14 We distinguished a few moments ago between 
imaginabves and positives according as threatened 
pains produced larger or smaller effects than real 
pains It is convenient to draw another kind of 
distinction according to the extent of body surface 
over which the response is manifested The response 
to weak stimuli in the great majority of men and 
women is exclusively palmar (and plantar) But with 

‘strong” stimuli and in certain cases with weak 
stimuli as well the response can also be manifested 
by the forearm (and bv the leg) as well as by the 
hand (and foot) Such cases may be designated as 
sensitives to distinguish them from the others 
who are relatively insensitive but since these others 
arc m a majority and it would seem inappropriate 
to designate the majority of mankind as insensitive 
it is better to call them normals ” These two 
labels sensitives ’ and normals ” are not intended 
to imply any division into two hard-and fast categories 
but rather a scale of differences grading between two 
extremes Indeed I have satisfied myself in at least 
one case that a subject classified at a first sitting as 
normal was temporarily raised to the degree of 
sensitive in consequence of a rather violent fit of 
temper 

It is convenient to reserve the designation 
insensitive’ for cases low down m the normal 
scale giving in response to ordinary stimuli little or 
no palmar reaction—t * a doubtful response of the 
order of 1 per 100 of the initial resistance 

15 Provisional^ then our observations can be 
systematised in accordance with the following 
scheme 


I Sensitives 
( Imaginative* ) 
II Normals 

III Insensitive* 

( Positive* ) 

IV Others 


S pi ritualistic mediums 
and others 

The majority of men 
and women 
Pythiatica Shell 


Class I — Sensitives giving large responses (10 
per tent or more of the original resistance) from the 
forearm and from the hand 
Class II — Normals giving moderately large 
response (2 to 5 per cent) from the hand but little 
or no response from the forearm 

Class III — Insensitives giving little or no 
response (1 per cent) from the hand and, of course, 
also the forearm 

Class IV —(a) Subjects who by reason of their state 
of health were obviously unfit to undergo examine 
tion and ( b) subjects who declared themselves as 
unable to stand it 

Subjects of Class I and Class II include those 
who were charaeterised a moment ago as imagina 
tives The three spiritualistic me hums to whom I 
referred just now were included in Class I 
Class III comprises jieople of dulltr imagination or 
perhaps of firmer fibre whom wt called positives 
At this early stage indeed when the number of 
properly observed cases is so smill and the danger 
of lmierfect tbs rvation so great it seems to me 
hazardous even to talk about rules ind exceptions or 
to attempt a classification Nevertheless if the 
attempt is made without prejudice and if the results 
of observation are recorded m physcal units by the 
8 de of what in medical pari ince is the clinical history 
of the subject a preliminary class fication is not only 
permissible but also necessary 

Let mo again refer to the present attempt and 
make good the point that we may expect to find the 
unexpected, that so called regular results may be 
exceptional and vice versa 

16 Pythmtic —Hysteric il subjects or as they are 
now called pvthi itics men as well as women seem 
to be exceedingly sensitive and make a great fuss, 
but when they nave been persuaded to sit still in an 
armchair and connected up with the galvanometer 
and tested by ordinary stimuli—pin pnek false and 
real match burn false and real—lo and behold 1 they 
exhibit little or no response They belong to 
Class III that of the insensitives and we are 
reminded of the fact that in exaggerated—1 e patho¬ 
logical-degree the hysterical or pythiatic state is 
found to include anesthesia loss of sensibility, as a 
leading symptom But of course more observations 
are necessary and more observers 


The Modern Londoner 

AT 1 meeting of the Royal Anthropological Insti- 
** tute held on March 8 Prof F G Parsons read 
a paper'on The Modern Londoner and I ong Barrow 
Man ’ in which he discussed a claim made by Dr 
Macdonell and Prof Karl Pearson that the head shape 
of Londoners of the seventeenth and eighteenth cen 
tunes waa more like that of the Long Barrow men 
than of any other race Prof Parsons however 
showed, by a detailed comparison of contours obtained 
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and Long Barrow Man 

from thirty male London skulls of the seventeenth and 
eighteenth centuries dug up m the Clare Market dis¬ 
tort and corresponding with the averages obtained 
by Dr Macdonell from his London skulls found at 
Whitechapel and Moorfield* with those of twenty 
Long Barrow skulls from Yorkshire Wiltshire and 
Gloucestershire that m the head measurements, m 
the depth of the orbital openings, In the length of 
the face and in other anatomical details the London 
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skulls differed markedly from those of the Long 
Barrow men On the other hand, in every respect 
these London skulls corresponded more closely with 
those of Anglo-Saxons than with those of Long 
Barrow men Occasionally a Londoner might repro 
duce the Long Barrow type, as in the case of the 
notorious thief Jonathan Wild but these cases were 
so rare as not to affect the average contour 
Further the Londoner of to-day had changed his 
head shape from that of the seventeenth-century 
Londoner but it was in the direction of the short 
headed mid European race and farther away still 
from the Mediterranean type of which the Long 
Barrow men were such good examples 
When the average contours of the modern London 
skulls were superimposed upon those of the Long 
Barrow men it was at once evident that there were 
two sets of differences which Prof Parsons provi 
sionally described as masticatorv ” and respira 
torv " The former consisted of increased length of 
skull in front of the auditory meatus of a tilting 
forward of the malar bone and outer margin of the 
orbit of a greater splav of the zvgomatic arch of an 
increased width of the rimus of the jaw and of a 
flattening of the side of the head All these changes 
were just as evident m an average contour of Fskimo 
skulls as in tint of I ong Barrow men and they were 
all explicable by assuming an increased development 
of the great masticatory muscles 
The second set of changes between the Long Barrow 
and I ondon skulls was the deep face and d ep orbital 
openings of the latter as in all Nordic skulls The 
face of the Fnglish child at birth closelv agrees with 
that of the Long Barrow man and at three and five 
months the orbits and nose have markedly increased 
in depth from above downward This is to be attributed 
to the narrowing and deepening of the nose to adapt 
the individual to a cold climate ensuring that the air 
shall be more perfectly warmed bv contact with the 
turbinated bones which act as radiators As the 
nasion moves up the tops of the orbits have to keep 
pace with it and so the characteristic depth of the 
Nordic orbits is accounted for 

It is interesting to note that though the Fskimo 
agree with the Long Barrow folk in the first set of 
masticatorv characteristics they differ from them 
and agree with the Nordic people in the second set 
of respiratory changes 


Pendulum Operations in India and Burma . 1 

T HE paper referred to below recently published by 
the Survey of India is an opportune contribu 
tion to geodetic knowledge It gives the results of 
pendulum observations at 108 stations distributed over 
mountains plateaux plains and coasts Col (now Sir) 
O P Lenox Conyngham Major Cowie ind Capt 
Couchman were the observers The work extended 
over six years 1968-13 and it Is evident that un 
remitting care was bestowed upon it throughout 
This is the first attempt made outside the United 
States of America to apply to pendulum observations 
the correction for isostasv first introduced by Mr 
Hayford in 1909 when he was reducing the pendulum 
observations of America The deduction of the cor 
rection for isostasy for any particular pendulum 
station involves considerable labour, the whole earth 
has to be divided into circular concentric zones with 
the station as their centre; the mean heights of the 
several zones, above or below sea level have then to 
be determined from maps This course has to be 
pursued it novo for each successive station The 

* Sanraygflarik Prefrt mmm l p»py Wo »s Tb* P»w5nlnM Op«r* 
twain India aid Baraa. By Capt Cnad H aa n (1915.) 
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application of Hayford s sj stem to the pendulum 
stations of India is thus a most interesting feature 
of Capt Couchman s work and students of modern 
geodesy will find his explanations helpful and clear 
The final results obtained by Couchman furnish 
strong evidence in support of Hayford s contention 
that isostatic compensation is complete at a depth of 
about 113 km 

Geodesy is a science demanding world wide co 
operation the results obtained in one continent 
require to be tested in others The theory of isostasy 
initiated in America has now been sh wn by Capt 
Couchman to explain anomalies m Asia But this is 
not sufficient, geodetic results and theories should 
be submitted to an international association for 
scrutiny The old International Geodetic Association 
which had been endeavouring for fifty years to co¬ 
ordinate the survevs of all countries came to an end 
in 1914 when the war broke out If geodesy is to 
progress a new international association will have 
to be formed 

The old association always sympathetic and 
anxious to help had an uphill task it had to con 
tend with jealousies and to accept results whether 
good or bad without being able to discriminate or 
criticise Its authority rested largely on the personal 
reput ition of the late Prof Helmert whose right to 
the position of director was universally recognised 
and whose death during the war was lamented in 
many countries 

In 1914 when the old association tame to an end 
two questions were awaiting an international decision 
namely the introduction of a new spheroid of refer 
ence and the treatment of isostasv Obsolete 
spheroids of reference are still employed bv various 
survevs and their continuance is due not to any 
local belief in their correctness but to an unwilling 
ness to face the laborious complications of a change 
until a new spheroid has received international 
approval 

The problem of isostasv is also awaiting inter 
national consideration In America Havford and 
Bowie have worked out a complete system of com 
nutations and in India Crosthwait and Couchman 
hav e followed Havford s lead * Will the system be 
accepted in Europe? When this question comes to 
be considered bv the future intern it onal association 
Cipt Couchman s work on the pendulum operations 
in Ind a will be found a useful and weighty con 
tribution 


University and Educational Intelligence 

Noticf is given bv the l mversitv of London that 
applications for grants from the Dixon Fund for 
issistmg scientific investigations must "be mode to the 
Academic Registrar of the Lmversitv South Kensing 
ton S W ? before Mav 15 next 
Two further lectures under the scheme for the 
exchange of lecturers between Holland and England 
are announced Both will be given at the rooms of 
the Royal Society of Medicine 1 Wimpole Street 
the first by Prof W Einthoven of Leyden entitled 
The Relation of Mechanical and Flectncal Pheno¬ 
mena of Muscular Contraction with Special Refer¬ 
ence to the Cardiac Muscle ’ will be delivered on 
May 2 at 5 p m and the second bv Prof Bolk of 
Amsterdam entitled The Somatic Changes in 
Affections of the Endocrine Glands and their Sigm 
flcance in the Evolution of Man on May 12 at 
1 pm The lectures which will be delivered in 

JL& J'.’u ‘ ^ H,)rford ‘ 
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English, are addressed to advanced students and 
others interested in the subject, and admission is 
free, without ticket. 

Thb Registrar of the University of Calcutta has 
submitted an application to the Secretary to the 
Government of Bengal Education Department (Pioneer 
Mail, March 18) Tor substantial financial aid for 
teaching and post-graduate study in accordance with 
the recommendations of the Calcutta University 
Commission. For the salaries of the post-graduate 
staff during the session 1921-23 a sum of i$ lakhs 
of rupees (8333I.) is asked. Large grants are also 
asked for the extension of technological studies In 
the University College of Science and Technology. 
It is suggested that part at least of these grants 
should be recurrent, but for the present year a capital 
grant of 10 lakhs of rupees ( 66 , 6661 ) would enable 
the college to carry mi its work. The library of the 
college is also in need of manv standard works of 
reference, and for this purpose a grant of ij lakhs of 
rupees (83331.) is considered to be necessary 

The subject proposed for the Adams prize for the 
period 1931-23 is “The Theorv of the Tides." Ap¬ 
plications of mathematical and dynamical theory to 
the observations already available, the rate of dis¬ 
sipation of tidal energy, the characteristics of tides in 
shallow seas and estuaries, and the general problem 
of tidal motion as affected by the earth’s rotation are 
among the suggestions which the adjudicators make 
for the guidance of candidates The prize is open 
to any person who has been at anv time a graduate of 
the University of Cambridge, and is worth about 320I. 
Each essay must be accompanied bv an abstract in¬ 
dicating which portions are considered to be original, 
and it may be printed, typewritten, or written by 
someone other than the author A motto must be 
affixed to each essay, and a sealed envelope bearing 
the same motto and containing the candidate’s name, 
degree, and address should be forwarded with the 
essav. Essays must reach the Registrarv of Cam¬ 
bridge University on or before December 3r, 1922 

An interesting event of the present month is the 
International Conference of Students which has just 
been held at Prague, an account of which has ap¬ 
peared In the Westminster Gaeette Prior to the war 
a society known as the “Corda Fratre*,’’ or Inter¬ 
national Students’ Union, was already In existence. 
It was dissolved in later vears, but is now- being 
restored. In November, 1919. when Strasbourg Uni¬ 
versity was celebrating its newlv acquired freedom, 
La Confederation Internationale des Etudiants was 
formed by France, Belgium, and Cxecko-Slovakia, and 
most of the other chief countries of Europe have since 
become affiliated Apparently a necessary preliminary 
to admission Is the existence of a national students’ 
union in the country concerned. This formerly ren¬ 
dered Great Britain, the United States, and other 
countries ineligible, but it is stated that steps in the 
desired direction are already being taken. It Is hoped 
that this country will plav a part in the movement 
—one of great benefit to students and to the future 
of science, which, it Is commonly said, knows 
no national boundaries. One of the unfortunate 
results of the war has been the accentuation of bar¬ 
riers to free scientific intercourse and exchange of 
knowledge, scientific men In Russia, Austria, and 
other countries being exceptionally unfortunate in 
this respect. This desire for fraternisation between 
students In the chief countries of Europe fs a hopeful 
sign for the future of civilisation. 

Thb Roval Commission on University Finances, 
appointed in October last to inquire into and report 
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upon a basis for determining the financial obligations 
01 the State of Ontario towards its universities, has 
presented a report to the Lieutenant-Governor of the 
State. There are at present five institutions of uni¬ 
versity standing in Ontario, and the report before us 
deals with three of them, Toronto, Queen’S, and 
Western Universities. Toronto University is a State 
Institution controlled on its administrative side entirely 
by the State Government; Queen’s and Western Uni¬ 
versities are Independent, though they have been in 
receipt, of annual grants from the Government which 
have been determined from year to year. The Com¬ 
mission recognises that higher education can no 
longer be supported by private individuals, and a 
definite scheme of State grants for the three universi¬ 
ties is recommended. For buildings which are 
urgently needed it is considered that sums of 
1,500,000 dollars, 340,000 dollars, and 800,000 dollars 
should be given to Toronto, Queen's, and Western 
Universities respectively. As regards maintenance, it 
is recommended that for the State University a yearly 
sum equal to 50 per cent of the average yearly suc¬ 
cession duties should be granted, while for the two 
Independent Institutions annual grants, to be ad¬ 
justed every five vears bv a Court of Reference, 
should be made out of consolidated revenue. Should 
these grants be found Insufficient, a direct tax for 
general educational purposes of one mill per dollar 
on the value of rateable property of the province is 
recommended The question of the control of educa¬ 
tion in the universities was also discussed, and the 
Commission inncludes that “the State, whirh gives 
financial support, has the right fol to determine how 
this education maybe most effectively and economically 
carried on, and (b) to exercise supervision over pro¬ 
jected developments Involving financial outlay.” 


We are glad to sec that the Library Association is 
issuing its Subject-Index to Periodicals for the years 
1917-19, in continuation of the Class Lists for 1915 
and 1916, and to learn that the association proposes 
to resume the annual publication of these indexes. 
It has just published In 87 quarto pages “Section F: 
Education and Child Welfare ” As in former lists, 
the entries are arranged under subject headings, 
under each of which papers are placed in chrono¬ 
logical order of dates of publication. The difficulty in 
framing a thoroughly satisfactory classification for 
papers which discuss education from manv different 
points of view has been met bv introducing frequent 
cross-references. Among the subject headings we 
find sections for education in general, education in 
each country taken separately, higher education, 
education of children, education of women, secondary 
education, and teachers. There are also sections for 
technical education, agricultural education, chemistry 
teaching, the study of engineering, and the study and 
teaching of science. We notice also sections on uni¬ 
versities and colleges and on many universities taken 
singly. Among sections coming under the head of 
child welfare we find child study, abno rmal and 
backward children, care and hygiene of children, em. 
pkwment of children, exceptionally gifted children, 
and milk. The lists of papers on citizenship, re- 
habllltatton of the disabled, and educational aspects 
of the European war are well worth examining at 
the present time. There are altogether In this Index 
3154 title* of papers taken from 343 English and 
foreign periodicals published during the three rears 
191^-19. The total number of p eri o d ica l examined 
bv the compilers of the Subject-Index to Periodical* 
for all the subjects catalogued Is now nearly six 
hundred, We hooe that the circulation of ‘these 
useful class-llsts will be sufficient to ensure the '•©n- 
tlnuance of their publication. 
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Calendar of Scientific Pioneers. 

Am* 7, 1I3S. Jaoques Alexandre Oiear Charts* 

M.—The first to substitute hydrogen for the hot air 
used in MontgolfierS balloons, Charles an originally 
a clerk but rose to be professor of phvsics in the 
Conservatoire des \rts et Metiers. He is remem 
bered b\ Charles s lav. 

April 7, Ilia. Abbott Lawrence Rotoh died—\ 

pioneer in the study of the upper atmosphere, Rotch 
in 1885 founded the Blue Hill Observatory which he 
bequeathed to Harvard University 
April 1826. Francis Bacon, Lard Vendam, Vis¬ 
count St. A fca ns, dM.— Bacon was the contemporary 
of Galileo, Kepler, and Napier He took all know- 
ledge as his province His Novum Organum — 
which was written and rewritten several times with 
the most minute care—entitles him to be considered 
as one of the leaders in the refortmtion of modem 
science He is buried it St Albans 
Aprd 6, 1688. Michel Buffets Ohevreul died.— For 
minv vears Chtvreul wa-» connected with the Musde 
d HMoire Naturtlle His researches relited mainly 
to the chemistry of fats 

Aprd 10, 1813 Joseph Lows Lagrange died- 

1 hough his parents were of French extraction 
Lagrange was born it Turin where he spent the first 
thirty wars of his lift In 1766 on tht mvitition of 
Frederick the Great he went to Berlin The greatest 
king in Europe wished to hive the greitest math* 
maticnn in Europe at his Court On 1 1 cderick s 
death I agr ingt accepted in offer of Louts X\ 1 ind 
removed to Pans Equally great as an investigator in 
pure mithematics ind in ipplied m ithematn s he has 
never been surpissed as i inithemituil writer 
Aprd 11, 1876 Samuel Hetnnoh Schwabe died — 
The name of Schw abe w ho lived ind died it Dessm 
is tmpcnshiblv conmcted with the discovery of the 
periodicity of sun spots 

Aprd 11, 1684. Jaan Baptuta Andri Dumas dted — 

Tew scientific men in Fnnce have Ixen held in higher 
esteem than Dumas His success is 1 chemist was. 
not less marked thui his suet ess is 1 public m in and 
in 188a the French Acidemv struck a gold medil to 
commemorate his great servnes to snenct His 
statue stinds it Alns where he wis born in 1800 
April 11, 1886 Julius Lothar Meyer died -The 
fellow student of Rosioe in the laboratory of Bunsen 
it Heidelberg Mover afterwards held churs of 
chemistry it Bresliu Neustidt Kirlsruhe ind 
TuWngen His mme is best known for the shire he 
had In the periodic clissificatlon of the elements 
April 11, 1882 Mane Alfred Ocrau died —A bn] 
hint experimentalist Cornu in 1867 became professor 
of physics at the Ecole Polytechnique and in 1806 
was elected president of the Paris Academy of Sciences 
Hts original work related mainly to optics He also 
made 1 re-determination of the velocity of light 
April 12,1887 Edward Drinker Oapa died -Curator 
to the Acidemv of Nitura! Sciences, and later pro 
fessor of geology ind palaeontology at Philadelphia 
Cope greatly extended the knowledge of fossil verte¬ 
brates 

April 13, 1881. Bir Haary Tbeaias da la Beebe 

died.—Like Murchison, de la Beche left the Armv at 
the end of the Napoleonic wars and devoted himself 
to geology He became the first director of the Geo¬ 
logical Survey of Great Bntam, and founded the 
Museum of Practical Geology ECS 
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Societies and Academies. 

London 

Lkuuan Society, Mirch 17 —Dr A Smith ood 
ward, president in the chur —W B Alexander I he 
vertebrate fauna of Houtmin Abrolhos Islands West 
Australia Prof P Faavel Anndlides Polychdtes de 
1 Archipel Houtnjan Abrolhos recuctllies par M 1 
Prof D ikin —F Chap wan Sherbornina a new 

genus of fossil Foramimfen from lable Cap las. 
mini 1 —Miss I I Tamer Some birds from 1 cxel 
The mthor devoted most of her ittention whilst on 
the Islind of Texel to the avocets ruff and reeve 
godwit and two spencs of tern describing the habits 
of the birds observed isp ciallv during the nesting 
period 

Mlseralsgleal Society March 22—Dr A E H 
lutton in tht chair Prof H Hilton "lhe vibrations 
of a crystalline medium The piper attempts to give 
an indication of the kind of vibrations which the 
molecules of a crystal may be expei ted to make about 
their positions of equilibrium The case of an ortho 
rhombic crystil in the form of a rectcngular piral 
Iclepiped is considered in detnl ind the normal 
med s of the moleculir motion art completely deter 
nunc! Prof R Ohasfai \ugite from Nishigatike 
Jipan Iht trystils hive been dctichcd from basalt 
bv natural weilhenng the specific grcvitv is I3jb 
it 4 0 C I he prism angle lgrees with thit of 
diopside but that of the pyramid does not Elthed 
figures show that the crvstil belongs to tht holo 
svrnmt trie class Both the optical properties ind 
chemtol composition show that m this augite the 
diopside mole cule predomimtes —Dr G 1 Prior 
I he chemicil lomnosition of the Adire and rnsisheim 
meteorites The resulis of the inilvscs supported tht 
idei thit in meteoric stones the latio of MgO to IeO 
in the mignesium silicates vines directly with the 
ntio of I to Ni in the nickel iron Tor Adire these 
ntios w re revue tivclv 4J ind 11 ind for Fnsisheim 
3 ind 34 —W Barlow Models representing the 

itomic structure c f c ilcite ind ingonite 
C VIIBRIDCF 

PhUoaophlcal Society March 7—Prof A C Seward 
president, in the chair Prof R L Psnnett A 
peculiar case of heredity in the sweet pea—t G 
Land) (1) Insect oases Certain species of Diptera 
occur for sever il consecutiv years in extremely 
localised patches in a certain locility which was 
characterised by extreme uniformity in respect to its 
don etc Several of the species are so far only 
knpwn from thit locality md are of South European 
distribution The suggestion was mide that the 
spec cs is putting up its last fight against extinction 
(3) Venational abnormalities in Diptera The gnat 
rarity of teratological conditions in the wings of flies 
other than the Nematocera wis illustrated An excep¬ 
tion exists in the Ortalid, PtiUmota guttata The in 
stability of the species 19 confirmed by the common 
ness of great diversity in the acrostienal bristles, and 
bv its lutving afforded the only known dipterous case 
of Batesoman teratology in an antenna —Prof S J 
Hlcksei Some Alcyonina m the Cambridge Museum 
Two specimens collected by Darwin in the Stable 
in the Galapagos Islands m 1835 One is dearly a 
representative of a species that has not hitherto been 
described and the author proposes to name it Cavemu- 
lana Darmrltt The character which distinguishes it 
from all other species that have been described is seen 
In the spicules, which are short rods with two three, 
or four knobs it each end The other specimen pre 
served by Darwin m the Galapagos Islands is a frag- 
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ment of a Gorgonid, probably belonging to the genua 
Septogorgia There are tw o other species of the genua 
Cavernularia in the collection one C Churn from 
the coast of Bornto and the other C analabartca 
from the Bay of Bengal They are the only sea pens 
that have been described by the collectors as washed 
ashore and must therefore have either a floating habit 
or a very feeble attic hment to the bottom Specimens of 
the genus Pseudocladochonus from the coast of Japan 
have been hitherto recorded only from the Malay 
Archipelago Ihey show i remarkable resemblance 
to the extinct Carboniferous fossil Cladochonus of the 
family Auloporidae but as pointed out by Verslu>s 
the resemblance is probably due to convergence \ 
re examination of some specimens of the genus Vergu 
lana from the coast of Victoria Australu show s 
that thev cannot satisfactorily be sep crated from the 
British ind North Atlmtic species Vergulana mira 
bilts \n \ltvonarim belonging to the genus Sarco 
dcctvon came from the coast of South Austrilia and 
is difficult to separate from the species 5 calenata 
which has hitherto been recorded only from the British 
area rhese two species offer examples of geographical 
discontinuity —J dray The mechanism of ciliarv 
movement Ihe movement of the cilia on the gills of 
MytUus edults was described 1 he effects of acids and 
of certain metallic ions seem to indicate that the 
mechanism of ciliary and muscular activity is essen¬ 
tially the same—A B Appleton lhe influence ot 
function on the conformation of bones A summarv 
was presented of the effects produced on thp mam 
maltan femur of those muscular specialisations charat 
teristic of cursorial jumping and arbore d types 
respectively Consideration of the maximum effective 
leverage attainable bv the idductor and femoro- 
coccygeus muscles in different positions of the thigh 
was shown to harmonise with some variations in their 
attachment in various mammalian groups —J T 
Saaadtrt \ note on the hydrogen ion concentration 
of some natural waters The hydrogen ion concen 
tration of waters occurring naturally in those districts 
where chalk gault or lime is present in the soil or 
subsoil is remarkably constant Divergences are 
caused by the presence of large masses of vegetation 
by debris stirred up from the bottoms by currents or 
by the presence of sewage or other decaying organic 
matter—P A Bsxtoa Animal ecology in deserts 
The paper recorded some incomplete observations on 
desert life the majority made in Mesopotamia under 
war conditions Heat dryness terrific winds low 
relative humiditv great diurnal range of tempera 
ture the heat of the surfaces on which many of the 
desert animals crouch and the brilliant direct sun 
shine are characteristic of the region Protective 
coloration is a well known characteristic of desert 
animals it is difficult to see of what advantage it can 
be to purely nocturnal animals The coloration of 
the courser is not efficient because the bird’s legs are 
long and it casts a sharp black shadow The animals 
which are not protectively coloured are black These 
are all probably protected bv characters other than 
colour The development of certain insects is In¬ 
hibited in summer probably the inhibitory facto- is 
high temperature or low relative humidity, it is cer 
talnlv not due to a drnng up of the food-plant— J 
Um The biology of the crown gall fungus of 
lucerne The thallus of this fungus Urobhlyctu 
alfalfae (I agerh) P Magnus is described Resting 
spores are developed as simple terminal proliferations 
from the gwollen hyphal ends no conjugation process 
taking place Thev produce a large number of xoo- 
soores on germination which normally infect only 
the sowng adventitious buds of MeAcogo sattvo and 
possibly M falcate causing the formation of galls 
MO 2684 VOL 107] 


Edinburgh 

Rsjrsl Seclsty, March ai,—Prof F O Bower in 
the chair —Prof H Briggs An experimental analysis 
of the losses due to evaporation of liquid air contained 
in vacuum flasks Liquid air and liquid oxygen are 
now being employed not only in the laboratory, but 
also to serve the airman in high flying for mine rescue 
apparatus and blasting in mines ind quarries for 
evacuation plant and for medual purposes If a Euro 
pein wir were ever to break out again oxygen would, 
owing to the probable use of poison gases in enor¬ 
mous quantities become the thief remedial measure, 
and would be required on a colossal scale lhe ex 
penments described in the paper gave a quantitative 
measure of the proportion of heat entering a vacuum 
flask containing liquid air (a) by conduction through 
the vacuum (b) bv radiation across the vacuum ind 
(e) by conduction along the neck they further pro¬ 
vided data for calculating the pressure in the vacuum 
space ind the emissivitv of the reflected surfaces 
bounding that spire The purpose of the investiga¬ 
tion wis to get information to assist in the design of 
metallic vacuum vessels—Dr J Marshall A 

generalisation of Lagrange s equations of motion and 
their Hamiltonian forms —Sir T Malr Note on a 
continuant of Cavley s of the year 1874 
Puns 

Academy at Sciences M ir h 14 M Georges Leinoine 
in the chair h Picard I he determination of the 
axis of rotmon and \eloeitv of rot itnn if a solid 
body H DenvilK \ brackish w itir fauna at the 
top of the Lower Cretaceous near Bayonne —G Oeujr 
Imperfect aplanetism L E Dickson The. compost 
tton of polynomials—A Wit* An aviation motcr 
admitting of a constint mass with constant ccm 
prcssion at ill iltitudes —Sir George Greenhill was 
elected a com. spaniant for the section of mechanics 
in succession to the late M Voigt —G J Rdawandss 
Couples of algebroid functions of one variable cor 
respondmg to the points cf an algebraic curve of 
higher order than unity —C E Tray ns rB Singular 
hypcrelliptic functions—N Abrnmnnco Develop 

ments in series according to the- inverse of given 
polynomials —T VnrnponlM Some points in the 
theory of functions and the theory of numbers—A 
Dsajsy A calculation of totalisation —T Cnrismnn 
\ class of integral equations with asymmetrical 
nucleus —H MsUin Solution of the general alge 
braical equation with the aid of the T function — 
I L Walsh The position of the roots of the derived 
functions of a polynomial —P Ln RoUand The devia 
tions from the law of isochronism produced bv the 
suspension strip of the pendulum The suspension of 
a pendulum by an elastic strip of metal partially com. 
pensates the circular error for large amplitudes but 
compensation is not possible at all amplitudes —K 
vtroaast Hypotheses on the formation of new stars — 
J B Chares! The Island of Jan Mayen This 
island was supposed to have been first discovered in 
1611 bv the Dutch sailor whose name it bears The 
descriptions in the “L^gende I atine ” (ninth cen 
turv) of the voyages of the Irish monk Brennain 
Mac Finlonga (St Brandan) include such an exact 
account of this island that the author agrees with 
E Beauvois that the Irish monk must have been the 
first discoverer —F Schrader The new universal atlas 
of Vivien de Saint-Martin and Schrader —M Barbels 
The hvdrates of pyridine Nme different hydrates of 
pvndine have been described From a critical discus- 
sion of the data it is concluded that In no case is the 
evidence sufficient to prove the existence of a definite 
combination of pyridine and water—R Aadabsrt 
The elementary quantity of energy concerned in eohi- 
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tion An attempt to discover for the dissolved state 
a law equivalent to 1 routon s law for the gaseous 
state Calling p the molecular latent heat of solution 
and T the temperature which corresponds for the 
state of saturation to an osmotic pressure of one atmo 
sphere, p/1 should be constant if an analogous rela 
tion holds For various salts in solution this ratio 
has a value of about 3a J Meaator The principles 
of analysis by means of reducing flames the detec¬ 
tion of traces of manganese in the presence of iron 
or other substances The material in the form of 
powder is earned away as dust in i stream of 
hydrogen which is ignited and tht flame examined 
spectroscopically L Forsln The constitution and 
systematic representation of tin complex derivitives 
of the mol) bate acids R Fosse and G Laid* Svn 
theses of cyanic acid and urea by the oxidation in 
alcoholic a nmomat at solution of phenols and aide 
hydes The production of immomum cyanatc and 
urea by the oxidation of ammonia and alcohols is 
fasourtd bv the presence of copper Ihus with ethyl 
alcohol the yield of urea is increased from 08s to 
8 32 grams per too c c of alcohol bv the addition of 
coppc r salts Details of the amounts of urea obtained 
are given for various ilcohols phenols ind aide 
hydes—M Oodchot Some denvitises of thus amen 
thone O Ballly The ution of epichlorohydnn on 
disodium h)drogen phosphate in lqueous solution and 
the stability of i monogtvceromonophosphoric ester 
—A Mtllhe The prcoiration of the amines of 
secondary alcohols Ihe method of reduction of 

ket uanes bv hydrogen in presence of reduced nickel 
described in an earlier communication has been ex 
tended to ketazines of the formula R CO R Several 
new primary and secondary amines have been pre 
p tred —P flaobert I he intt rfercnc* colours pro 

duced by thin crystalline plates—A Briquet The low 
c ountrv of Pic irdv north of the Somme the existing 
shore-line —R Deagler The simultaneous osnlla 
tions of temperature and wind at the ton of the I*iffel 
Tower and their relation with the Bjerknes steering 
surface of a depression Two temperature charts on 
different days are given showing the variations of 
temperature at the summit of the tower and at three 
lowel levels the variations of th velor tie of th 
wind at the summit are clso shown The diagrams 
prove the existence of a eurrent of warm air set in 
motion ibove the cold r layers by forces ilvvavs pre 
sent in a depression This is in good agreement with 
the views of Bjerknes on the structure of cyclones 
n movement —M Delcambre A case of sudden 
filling of an atmospheric depression —R Sonige* 
The embrvogenv of Ihe Scrofularnceae development 
of the embrvo in I erontca arvenus —P Nobicoart 
Hie action of some alkaloids on Botrytis ctnerta — 
Mile D Kekler Ihi variation of organic Kids in 
the course of inthoev inic pigmentation D tails of 
experiments proving that anthocyanic pigmentation is 
not accompanied by an increase in the amount of 
organic acids —F Ceavwm and X Cbshovltcb A 
natural mode of defence against microbe infections 
in the invertebrates Microorganisms (pyocyanic and 
coli bacilli) are destroyed bv the blood and digestive 
fluids of certain invertebrates —A Thearts The 

morphological classification of fifty champion athletes 
Metric verification bv radioscopy —I MereUr 
Aptenna pedestru The flight muscles in certain 
Dipt era, wingless or with rudimentary wings—A 
Li rsi nea The action exerted by concentrated sul¬ 
phuric acid on the eggs of Bombyx mort —H Dreala 
Changes In the absorption by sldn and muscular 
tissue brought about by the addition of lipoids to 
stannous solutions—W Kepaeiewikl A simple ap- 
oaratus for measuring surfaoe tension —G Blaae 
Experimental researches on the virus of herpes 
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Books Received 

Artificial Light Its Influence upon Civilisation 
By M Luckiesh (Centur) Books of Useful Science ) 
Pp xiv+ 36b (1 ondon t nivcrsit) of London Press, 

Ltd) 12 6d net 

Creative Chemistry Descriptive of Recent Achieve 
ments m the Chcmii al In lustries By Dr I dwin C 
Slosson (Century Books of l seful Science) Pp 
xvi+311 (London l mv rxitv of I < ndon tress 
I Id ) 12s 6d net 

Field Methods in Pitrolium Geology Bv Dr G H 
Cox and others Pp xiv + VG+xi pi itex (New \ork 
ind I ondon MtGraw Hill Bi ok Co Inc ) 24s 

lh« Chemistry of Plint life Bv Dr Roscoc W 
Thatcher (Agricultur il in 1 Biol „ical Publication!, ) 
Pp xvi+268 (New \ork ind I endon McGriw llill 
Book to Ini) ih nit 

Th« Fiuni of British lndn including Ccvlon and 
Burma Mollusca 111 I ind Opercul ites (Cvclo 
ohoridse IVuni atellid e Assiminc id-e Ilelicinidse) 
By G K Gude Pp xiv+386 (I ondon Iavlor and 
Francis Cikutta lhacktr Spink and Co Bomhiv 
Thacker and Co ltd) 3, 

1 houghts of a N iture I v r Bv Kenn th Rogt rs 
Pp 125 (l ondon Holden and Hardingh im Ltd) 
59 net 

Municipal Engineering Surveying the See pc of 
Municipal rngim erinj; ind the Statutory Position the 
Appointment the 1 raining md th Duties of a 
Municipal Fngtnccr Bv H Pucy Boulnois (Pit 
man s Technic il Pnnurs ) Pp v 11+103 (I ondon Sir 
I Pitman and Sms ltd) ■>' M net 

Ihe Fssentnls f Mental Mi isuununt Bv Dr 
William Brown and Prof Godfr v H Ihomson 
(Cambridge Psvi hologic il Library) Pp x+ 16 
(Cambridg At the l mversitv Pr ss ) 214 net 
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The Coal Position. 

WO national coal strikes within six months 
have rudely forced upon the British 
public the appreciation of the fact that our national 
economic system is entirely based upon our coal 
production. We are dependent upon coal in a 
way that no other nation is; we are living in a 
country that cannot grow sufficient food to supply 
the population, and we exist only by virtue of 
being able to import food to make up the defici¬ 
ency in our home production, and, needless to 
say, we can pay for this importation only by our 
exports. Now coal is practically the only material 
product that we do export; apart from the rela¬ 
tively small quantity of coal exported as such, 
we indirectly export coal on a vast scale; when 
we import Spanish iron ore and export steel rails, 
or when we import American cotton and export 
piece goods, we are indirectly exporting coal—the 
coal that has been used in converting the raw 
materials into the finished articles that we seH; 
when a steamer, bunkered in this country, carries 
goods from any part of the world to any other 
part, rite freight paid to the shipowner is in part 
payment for coal exported from this country*. In 
its manifold applications coal is the only asset that 
we possess which enables us to liquidate our in¬ 
debtedness to other nations, and thus it is that our 
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coal supply is of vital importance, not only to our 
prosperity, but even to our very existence. 

The factors that have contributed to place us 
in the premier position (until recently) amongst 
the world’s coal exporters are well known 
and sufficiently obvious. Until last autumn we 
maintained that position; when, however, a 
general coal strike was declared, those countries 
which had hitherto been dependent upon us for 
their coal supplies decided that they could not 
risk being dependent upon the continued disturb¬ 
ances in the coal mining industry of this country 
with winter coming on apace, and hence made 
haste to cover their coal requirements wherever 
they could, and that was, of course, mainly from 
the LTnited States. Thus, to take France as an ex¬ 
ample, that country imported in the first eleven 
months of 1920 about 1,982,000 tons of American 
coal, of which 1,309,000 tons were imported in 
October and November. It is far easier to lose a 
market than to regain it, and the first condition 
for controlling a market is the ability to supply it 
steadily as required. This second coal strike is 
scarcely likely to inspire in our customers abroad 
any confidence in our ability to fill orders when¬ 
ever they need coal' and will certainly cause them 
to look for more trustworthy sources of supply. 
Our only chance of regaining our leading position 
would appear to be if we had such pre-eminence 
both in the quality and in the quantity of our coat 
resources as would ensure us an advantage over 
our competitors. This is, however, far from being 
the case. As regards quality no doubt we hold the 
first place; no country produces coals equal to ours 
on the average, and in this respect Nature has 
dealt generously with us. The question of the 
quality of coal is, however, not one of very great 
importance; modern inventions have shown us 
how to utilise inferior coals for practically any 
purpose, and it seems quite certain that the limits 
of the resources of science in this direction have 
by no means been reached. 

It is, after all, more a question of cost than of 
anything else; the purchaser of coals buys poten¬ 
tial thermal units, and he will naturally buy that 
coal, whatever be its quality, which will give him 
the maximum number of thermal units at a given 
price. It is impossible to discuss the coal ques¬ 
tion in any way adequately without taking the 
cost of the coal into serious account. Nature has 
favoured us not only in the quality of our coal, but 
also in its mode of occurrence and in the com¬ 
parative ease with which it can be produced; a 
comparison between, for example, the magnifi- 
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cent, thick, flat lying seams of Yorkshire and the 
steep lying, contorted, and crushed up seams of 
Belgium will illustrate this point, and will inci 
dentallv bear tribute to the skill of Belgian 
engineers and to the steady, hard-working powers 
of the Belgian coal miners that have enabled 
them to sustain competition with the odds so much 
against them Again, we have the advantage that 
most of our important coalfields are within easy 
access of the seaboard and of first class harbours, 
had it not been for this fact, it is doubtful whether 
our coal industry would have maintained its post 
tion so long as it has done 

The official estimate of the cost of production 
of coal in this country for the last quarter of 1920 
is 39s 982 d per ton exclusive of interest on 
capital, amortisation, depreciation and similar 

book, charges There are at least three great 
countries in the world—India China, and South 
Africa—where coal can be sold at 6s per ton, or, 
say, about one-seventh of what it can be sold at in 
this country at the pit s mouth Seeing that these 
three countries contain nearly one sixth of the 
total coal resources of the world, they are obw 
ously formidable competitors potentnlly and once 
they ha\e organised their means of transport so is 
to distribute economically their cheaply gotten 
coal, it is surely ob\ious that our only chance of 
holding our own is to reduce drastically the cost 
of coal production in this country No one needs 
to be told that this end cannot be attained by 
ceasing work and drowning out pits it can only 
be the result of close, cordial, and unfettered co 
operation between miners, technologists, and em 
ployers, all directed towards securing the maxi 
mum possible output at the lowest possible cost 
Unfortunately, our output has been going down 
steadily , for the last quarter of 1920 the average 
for the kingdom was only 41 15 tons per person 
employed, and it is significant that South Wales, 
where coal is perhaps more easily gotten than in 
any of our other coalfields, is amongst the lowest 
in the list Let it be borne in mind that the abov e 
quarterly rate of production corresponds to only 
165 tons per annum, it, of course, includes a 
•trike period, but, nevertheless, we may contrast 
this figure with 260 tons, the output per person 
per annum m 1913, with 320 tons, the output per 
.person per annum for the decade 1883-92, or 
even more startlingly with 768 tons, the output 
per worker in the United States for the year 1917, 
and it is surely clear that a properly directed effort 
would enable us to produce coal at a far lower 
pithead price per ton than that prevailing at 
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present without necessarily involving any very 
serious reduction m the miners wages 
Again, it must be noted that our coal reserves 
are comparatively unimportant According to the 
careful estimates made in 1913, the world a known 
coal resources amount to about 7,400,000 millions 
of tons, of this quantity the United States holds 
more than 3,2100,000 millions, or above half 
Great Britain s resources, which may be con 
sidcred as fairly well known, are barely 190,000 
millions, or, say, one twentieth of those of the 
Lmtcd States lhe entire British Empire is 
credited with about 1,800,000 millions of tons, of 
which by far the greater portion, or 1,230,000 
millions of tons, is in the Dominion of Canada 
The coal in Great Britain constitutes, therefore, 
only about one tenth of that in the British Empire 
Whilst these figures indicate clearly enough in 
whose hands the ultimate control of the world s 
coal supply must rest, they are perhaps less im¬ 
port \nt as regards the near future, with which 
we are at the present moment more directly 
concerned, than is the relative producing capacitv 
of the world s chief actual producers In this 
respect Great Britain occupies a far more import¬ 
ant position In 1919 the United States produced 
nearly 494 millions of tons, Great Britain more 
than 233 millions, and Germany 210 millions these 
three countries together being responsible for 80 
per cent of the world s output Seeing that Great 
Britain, with reserves amounting to only about 
2} per cent of the world s total, is producing at 
the rate of about 20 per cent of the world s annual 
output, it is manifest that we are encroaching 
upon our reserves far more rapidly than anyone 
else, and the supreme importance to us of not 
parting with our chief national asset, save at a 
fair profit, is self evident 
In this light the complete economic unsoundness 
of the suggestion that the coal industry should 
be subsidised out of the national funds becomes 
glaringly evident, as it would amount to paying 
the foreigner out of the pockets of the taxpayer 
for taking from us the most valuable asset that 
we possess Cheap coal has been the foundation 
of our national prosperity, and this prosperity will 
last only so long as we can produce coal at prices 
low enough to enable us to compete on fair terms 
with other nations in the markets of the world. 
Whenever we are no longer able to do this, our 
national supremacy, our prosperity, and our in¬ 
dependence, for which so many thousands have 
sacrificed their lives, will have been lost for 
ever 
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The Conquest of Venereal Disease. 

Prevention of Venereal Disease By Sir G 
Archdall Reid With an introductory chapter 
by Sir H Bryan Donkin Pp xvm + 447 
(London William Heinemann, Ltd , 1920) 
155 net 

IR ARCHDALL REID commences the pre 
face to this volume with the following sen 
tence characteristic of a man with strong con 
victions and courage to express them If the 
eMdence in this book be true the public should 
know 

It is fitting that Sir Bryan Donkin should write 
an introductory chapter to this very important 
work for it was he who first by a letter to the 
Times in January 1917, publicly championed the 
cause of self disinfection and set the ball rolling 
m favour of the only obvious practical method of 
prevention of venereal disease by the adoption of 
the scientific principles founded upon the discovery 
of Mctchnikoff and Roux published in 1906 This 
showed conclusively that syphilis could be success 
fully prevented by the prompt use of calomel ere un 
after the subjects of the experiments both human 
and simian had been carefully inoculated with 
the poison of this disease 

Sir Bryan rightly gives credit to Dr H \ 
Robson who courageously advocated this method 
in a book entitled Sexual Dise ise and its 
Medical Prevention, published in 1909 He also 
points out that Sir Frederick Mott a member of 
the Royal Commission had written (prior to the 
war), m an authoritative medical treatise concern 
ing the application of Metchnikoff s experiments 
that it would be well if this were widely known 
and practised in the civil population which we 
might add he has continued to advocate ever 
since 

This work of Sir Archdall Reid is issued under 
the auspices of the Society for the Prevention of 
Venereal Disease, and throughout we find evidence 
of the struggle which has taken place between the 
National Council for Combating Venereal Disease 
and the principle of self disinfection advocated b\ 
the former society 

In chap it The Urgency of the Problem is 
discussed, and we quote this very important state 
ment of the author in support thereof After 
every great war a considerable increase of vene 
real disease has been recorded the greatest of all 
wars is not likely to furnish an exception The 
author roughly calculates that some 2 000,000 
men suffered during the five years of war 
Referring to his own experience in the pre 
vention of venereal disease at Portsmduth, the 
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| author says Towards the end of 1917 it became 
known u the War Office that a method existed of 
protecting troops from venereal disease so effective 
that the rate of infection was reduced to 1 5 per 
thousand \rrangements were made to apply this 
method to the whole Army It looked at first as 
it the authorities were going to apply efficiently the 
simple sanitary instruction by medical officers and 
thereafter to institute a vigorous inquiry if any 
medical officer failed to achieve success But 
nothing was done to apply the method in a 
thorough and efficient manner, and to quote the 
auth r s own words — 

In the interv il between the resolve to intro 
duce the new method and the provision of the new 
ipparatus an incredible thing had happened \t 
the time of the great German offensive there were 
but need not have been m the venereal hospitals 
or in depots as convalescents British I rench and 
\menc in soldiers mature and trained men other 
wise fit for active service sufficient not for an 
army c lrps only but for a great army All these 
men had berime diseased after the author ties had 
k irncd how to prevent disease lhey wtrt put 
out of action and the Allied cause brought to the 
verge of rum by the fanaticism of a few influ 
ential people and the complaisance or timidity 
of a few bhg ng officials 

I he author goes on to say I am sure I h ive 
not exaggerated as to the effect that the failure to 
deal resolutely with venereal disease had in the 
fortunes of the British Army at the time of its 
greatest need 

We do not agree with all the author savs re 
garding the Tinal Report of the Royal Commission 
on \ enereal Disease or with his deductions there 
front he stttes that the evidence received indi 
ented that the number of persons who have been 
infected with syphilis acquired or congenital 
cannot fall below 10 per cent of the whole popula 
tion in the large cities and the percentage 
affected with gonorrhoea must greatly exceed this 
proportion He assumes that, because cases of 
gonorrhcea are six or seven times as common as 
those of syphilis 70-80 per cent of the 
population of large towns have suffered from 
venereal disease Such a deduction, in our 
judgment is not warranted, for there is the 
obvious fallacy that a man may have several 
attacks of gonorrhoea, and we do not think 
he is right therefore in asserting that such 
a large proportion as 30-50 per cent of the in 
habitants of Great Britain have suffered from 
venereal disease Sir Archdall Reid is probably 
correct when he states —* 

\ enereal diseases are in fact, by far the most 
prevalent of all the more serious diseases To 
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gether they constitate a principal, if not quite the 
principal, cause of poverty, insanity, paralysis, 
blindness, heart disease, disfigurement, sterility, 
disablement, and the life of pain to which many 
women are condemned. Our hospitals, asylums, 
and homes for the broken arc crowded with their 
victims. The cost in loss of efficiency, therefore 
in money, is incalculable. More than anything else 
they are responsible for the blunting of the moral 
sense, not only in the people who poison for 
private profit or pleasure, but also in those who, 
careless of this vast flood of misery, seek to 
obstruct the path of the reformer.” 

Venereal diseases, the author states in chap, iii., 
on "Instinct and Reason,” would die out in a few 
years if all men and women were chaste; but he 
points out that sexual love is an instinct in that 
it is not learned. It develops infallibly as the 
individual matures, and without antecedent ex¬ 
perience it manifests itself at the proper time. 
Can it, therefore, be hoped that preaching and 
teaching will make all men and women avoid 
promiscuous sexual intercourse when social con¬ 
ditions are such as they are? 

This and the next chapters on “ Development of 
Mind and Character ” and “ Inclination and 
Morality" show philosophic reasoning, and are 
interesting as embodying the opinions and judg¬ 
ments of an original-minded man of wide know¬ 
ledge and with experience of human character. 
The author discusses the moral side of the ques¬ 
tion, and says : “No one could, or would, be moral 
unless he had learned to be moral.” The instinct, 
always the same in kind if not in degree, is passed 
from generation to generation by Nature from the 
most remote times. He shows how sexual 
morality changes with religion and racial tradi¬ 
tions; he points out that “good teaching by 
aduhs in matters sexual is hopelessly out of reach 
in England ”; and, “ because the country is not 
of one mind as regards morals, venereal disease 
therefore is not likely to be banished or even 
checked by an improvement in public morality. 
The only conceivable alteration is sanitation.” 

A very important statement is the following:— 

"There is a terrible superstition very current 
among the ignorant that venereal disease may be 
cured by * passing it oo. ’ Above all, fear of in¬ 
fection causes many men to seek satisfaction of 
their desires from * decent ’ women, as many an 
unhappy girl has found to her ruin. It is from 
the ranks of these unfortunates that the whole 
army of prostitutes is recruited, for no woman 
voluntarily begins a career of immorality as a 
prostitute. On the whole, then, as far as I am 
able to judge, venereal disease does not check im¬ 
morality, but tends vastly to increase it.” 

Chap. vi. is an interesting account of " Microbic 
Diseases ” and how they have been efficiently dealt 
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with by the application of scientific methods. 
In chap, vii., “Metchnikoff," the author gives an 
interesting historical account of the origin of 
venereal disease and its prevalence. 

Chap. viii. deals with “The Report b t the Royal 
Commission.” The author criticises It most 
severely, and, we think, unfairly, for not recom¬ 
mending the application of Metchnikoff'a discovery 
as a means of preventing venereal disease, but it 
must be remembered that the evidence appeared to 
show that salvarsan treatment in the primary 
stage would lead to a cure. The author gives 
the Commission no credit for creating a new 
public opinion upon the hitherto "hidden plague 
and the urgent necessity of preventing it. 

We can, however, understand that a reformer 
like Sir Archdall Reid, with the courage of his 
convictions, must be forgiven if he attacks relent¬ 
lessly all who differ, or seemingly differ, 
from him, because wining to compromise in the 
hope that public opinion may be more easily 
changed and brought round to a sensible view. 

The National Council was formed to promote 
the recommendations of the Royal Commission, 
and it comes in for severe criticism—rightly so, 
we think—for a number of its medical experts 
left the National Council to found the Society for 
the Prevention of Venereal Disease because they 
felt convinced that the policy of moral suasion, 
teaching, and fear of the serious consequences of 
contracting the disease had not had any marked 
deterrent effect upon promiscuous sexual inter¬ 
course and the incidence of venereal disease. 

Chap. ix. deals with "Venereal Disease in the 
Army.” This is a very interesting chapter, 
because the author tells how he successfully 
dealt with venereal disease. Every man joining 
was medically examined within twenty-four 
hours, and instructed by lecture and poster how 
to avoid infection : first, to avoid exposure to in¬ 
fection ; secondly, by self-disinfection immediately 
after exposure. For this purpose the soldier must 
carry in his waistcoat pocket a small flat bottle 
containing i in 1000 of solution of permanganate 
of potash and a swab of cotton-wool. Instruction# 
were given to swab the parts exposed to infection 
with the disinfectant immediately after inter¬ 
course. This simple method, thoroughly carried 
out, had the effect that venereal disease vanished 
from his unit. “In two years and four months, 
during which time 20,000 men must have passed 
through my hands, only seven men were infected ” 
(p. 130). Does not the author, having regard to, 
the following sentence from p. 132, 2000?’ 

At the end of this chapter the author states that 
“aoo men belonging to one unit who came for 
demobilisation from the Continent, and arrived 




April 14, 1921] 


NATURE 


197 


at our barracks one evening m the last week of 
April, 1919, furnished thrice as much disease as 
3000 in two years and four months 

In chap x , Quick Disinfection, the author 
attacks the policy of the National Council of 
preaching and treating, and the Army authorities 
for not adopting the one thing necessary for 
success—to insist on and enforce the careful in 
struction of the men in the use of the disinfectant 

In chap xi the author gives Comparative 
Statistics and he quotes some remarkably satis 
factory results of Surgeon Commander P H 
Boyden Amongst 496 men employing this 
method one case of syphilis is recorded but in 
this case the treatment wis used six hours after 
exposure 

Civilian early treatment centres were advocated 
by the National Council but as might have been 
expected both borough and county councils re 
jected them as impracticable and costly and 
Manchester alone has made a trial of this means 
of preventing venereal disease lhere are 183 
treatment centres and where these are necessary 
prophylactic measures are more necessary and it 
is to be hoped that the Ministry of Health will 
now see that the simple and inexpensive measure 
of self disinfection is the only practical method of 
dealing with this problem—a procedure which in 
the hands of Sir Archdall Reid has proved so 
eminently successful and which the Society for 
the Prevention of Venereal Disease has con 
sistently advocated 

In chaps xv and xvi Sir Archdall Reid gives 
an adequate explanation of a misapprehension 
that might have arisen from the evidence he gave 
before the Inter Departmental Committee regard 
mg the trustworthiness of his figures and the 
value of his work and it is not surprising that 
he should make and prove charges of misrepre 
sentation of facts by officials through the mouth 
of Lord Sandhurst when the latter took part in a 
debate upon a motion bv Lord Willoughby de 
Broke m the House of Lords The author in 
chap xvu, Lord Sandhurst s Apologetics 
vindicates his position regarding his statistics of 
venereal disease in Portsmouth Town which is 
not the Portsmouth area that was quoted 

Fhe report of a Committee appointed by the 
Birth Rate Commission to take evidence upon the 
prevention of venereal disease found in favour of 
immediate self-disinfection, but the only sure 
method they advised is to avoid promiscuous 
sexual intercourse Having regard to the com 
position of this Committee, Sir Archdajl Reid has 
therefore the satisfaction of knowing that he is a 
pioneer who has convinced those whom he thought 
were irreconcilable to his views 
NO 2685 , VOL 1071 


We can cordially recommend this work to all 
readers of Nature, on account of its philosophic 
and scientific character and the fearless courage 
with which the author has successfully resisted 
and attacked the authorities who stood in the way 
of the adoption of scientific methods for the pre 
vention of disease at a critical period of the 
nation s history 


Plant Evolution 

Studies in Fossil Botany By Dr Dukinheld H 
Scott Third edition Vol 1 Pteridophyia 
Pp VMu + 434 (London A andC Black I td 
1920 ) a qs net 

I N the preface to the first edition of his 
Studies Dr Scott stated that his object 
was not to write a manual of fossil botany but 
to present to the reader those results of palaeo 
botanical inquiry which appear to be of funda 
mental importance from the botanist s point of 
vww The fact that the third edition of vol i 
which deals with the Pleridophyta needed as 
thorough a revision as the second edition shows 
that recent palaeobotanical research has not been 
barren of results The only direct evidence 
which is possible in questions of descent among 
plints is from the ancient plants themselves 
The interpretation of the evidence is the difficulty 
not only did manv of the types preserved in the 
rich plant bearing beds of the Carboniferous period 
greatly exceed m size their modern represents 
ti\es but they were also more complex in struc 
ture Generalised or synthetic types are common 
enr ugh and the inference is usually drawn that 
these extinct genera indicate the common origin 
of groups or families now comparatively remote 
ancestral stocks are imagined not discovered 
I ven the oldest known land plants though in 
some respects simpler than those which followed 
them appear to be far advanced in their ana 
tomi al differentiation and the mechanism of the 
plant machine is essentially similar to that of 
existing plants 

We have it must be admitted, not progressed 
very far towards the completma of the natural 
system fhe farther we penetrate into the past, 
the more fascinating becomes the search for 
origins Lines seem to converge, but it may be 
that, with our imperfect visum, we see parallel 
lines of evolution as though they converged The 
author, m speaking of Asteroxylon, one of the most 
ancient of terrestrial plants, with bis usual 
caution suggests that the chara cte r s of the genua 
are indicative of a union of die fern and lycopod 
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groups, but he adds that these characters 1 may, 
after all, admit of a different explanation ’ It 
may be that he has less faith in common an¬ 
cestors than he once had, and if this surmise be 
true he is not alone in this sceptical attitude Dr 
A H Church believes that ferns and ly copods 
represent separate lines of evolution from uni 
cellular flagellates, and, as Dr Scott remarks, 
it would be rash to reject Dr Church’s hypo 
thesis of transmigration simply on the ground of 
the synthetic nature of such a plant as Astero 
xv Ion 

Few additions have been made to the earlier 
chapters of the volume To that on Sigillaria 
and allied genera an account has been added of 
a remarkable heterosporous lycopodiaceous cone 
from the Coal Measures, the genus Mazocarpon, 
described by Dr Margaret Benson The section 
devoted to the ferns, which has been in part re 
written, is a particularly welcome contribution to 
a puzzling subject It is now recognised that 
the ferns did not hold the dominant position in 
the Palaeozoic period formerly assigned to them 
there were tree ferns and simpler herbaceous 
genera exhibiting a wide range in their morpho 
logical characters, in some features strikingly 
similar to modem forms in others verv different 
Their origin is an unsolved problem The ad 
mtrable work of Dr Kidston and the late Prof 
Gwynne-Vaughan on the fossil Osmundacese is 
briefly summarised, and the recent researches of 
Dr Gordon, M Paul Bertrand, and others on the 
Botryoptendacese are described and correlated 
with conspicuous success 

In the last chapter Dr Scott gives a very good 
account of the already famous genera Rhynia 
Hornea, and Asteroxylon, founded on exception 
ally well preserved material from a bed of Middle, 
or possibly Lower, Devonian chert discovered in 
1913 by Dr Mackie, and thoroughly investigated 
by Dr Kidston and Prof Lang These plants, 
admirably described and illustrated in Prof 
Bower s lectures, published in Nature for July 39 
and August 5, 1920, afford us glimpses of what, 
so far as we know at present, is the oldest land 
vegetation, though separated by an interval of 
several hundred millions of years from existing 
plants, they exhibit anatomical characters won 
derfully similar to those of certain recent types 
In some respects these Devonian genera are more 
primitive than any hying Ptendophytes, and, like 
so many extinct plants, they appear to have attri 
butes of phyla that are now widely separated 
\Vhat was their history? Do they bring us 
wathm sight of the transition from algae to vas¬ 
cular plants suggested by Dr Arber (in a , 
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posthumous book, 1 to which Dr Scott refers), 
and advocated with much ability and in¬ 
genuity by Dr Church in a recent memoir? 
Whatever the significance of the older Devonian 
plants may be, botanists have now an opportunity 
of reading an excellent account of the facts 
It is superfluous to commend Dr Scott’s book 
to botanists familiar with the earlier editions, but 
one may express the hope that this up to-date 
survey of the field selected for treatment, pro 
sented in a form which reflects the greatest 
credit upon author and publisher, may lead many 
botanical students to appreciate at their true value 
the older records of the rocks, and to endeavour 
to form an unbiassed opinion on the bearing of 
palaeobotanical evidence on the general question of 
the method by which the plant world has been 
evolved As Prof Bateson says we have got 
to recognise that there has been an evolution ” 
Is it true, as we are often assured, that the 
study of fossil plants confirms the orthodox views 
on progressive development, or do the results of 
modern research into the floras of the past compel 
us to admit greater ignorance of the course of 
plmt evolution than is generally allowed? The 
great value of the volume under consideration is 
that it gives us a well proportioned statement of 
the more trustworthy results of palseobotamcal 
inquiry, and provides the student with the means 
of forming his own conclusions 

A C Seward 


A Modern Inorganic Chemistry 

4 Text book of Inorganic Chemistry for Uni 
lersttv Students By Prof J R Partington 
Pp xu+1062 (London Macmillan and Co, 

Ltd 1921 ) 25s 

HF general arrangement of this book is 
logically worked out on a well ordered 
phn, and the author has a straightforward and 
easy style The result is a very readable volume, 
which is, in our opinion, the best of its kind in the 
language 

The introductory chapters are excellent, as also 
are those sections dealing with the development 
of fundamental chemical theories during the nine 
teenth century In fact, the historical aspects of 
the subject are well emphasised throughout (We 
must, however, dissent from the desirability 
of referring atomic weights to the standard H« 1 
The difficulties from the point of view of the 
student caused by the use of the oxygen standard 

^Thi* volaaa entitled Devonian Fiona wan pobhabed la Jasaary 
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seem to us to be exaggerated and the present 
moment is a particularly unfortunate one for such 
a departure ) With this broad historical treat 
ment is happily combined an essentially modern 
outlook when dealing with the details of the 
subject The new lines of advance opened up 
by the development of physical chemistry receive 
their full meed of recognition and short chapters 
are devoted to explaining the principles on which 
these methods of investigation are bised Some of 
these chapters are less satisfactory than others 
That on voltaic cells for example comprising 
eleven pages deals with a great range of topics 
in what is necessarily a compressed and scrappy 
fashion and will not convey much to 1 reader 
new to the subject 

The descriptive portions of the book have been 
critically compiled though we think that more 
scepticism might have been displayed in assigning 
definite formulae to such classes of compounds as 
basic salts hydrated oxides etc Much recent 
work is included and the same applies to the 
sections dealing with technical processes where 
it is pleasant to find an up to date treatment of 
such subjects as sulphuric acid concentration and 
the Deacon process and a mention of electrostatic 
precipitation flotation processes and electro 
magnetic separation The relative importance of 
a process is not however always reflected by the 
amount of space it occupies in the text Blast 
furnace copper smelting is less adequately treated 
than the Welsh process and electrolytic alkali 
processes are represented by one obsolete and one 
obsolescent cell 

Mistakes appear to be very few Attention maj 
however be directed to the fact that in practice 
calcium cyanamide is not produced in an arc 
furnace (p 544) also that Alfred not Alphonse 
Werner was the author of the co ordination theory 
of valency (p 1011) 

The only criticism of the book, as a whole that 
we are inclined to make is that the author has 
perhaps been too loath to omit details of minor im 
portance or as already indicated subjects the 
adequate treatment of which would demand con 
siderably larger space The volume is large in 
size and the price correspondingly high It con 
tains more material than is required for the 
average Pass degree but not enough for the 
average Honours degree and these circumstances 
may adversely affect the use made of it by uni 
versity students, for whom it is professedly dc 
signed But the book is so good that one must 
hope that this will not be the case 

It remains to congratulate the publishers on 
their share of the work 

A J A 

NO 2685, VOL IO7] 


Our Bookshelf 

The Subject Index to I enodtcals 1917 19 B-E 
Historical Political and Economic Sciences 
496 cols (pp ->48) (Londoi The Library 
\ssociation 1921 ) 1/ 15 net 

This section of the Subject Index to Period 
icals indexing papers on historical political 
and economic scienc s umt 11ns above 12 000 
eitries taken from more than 400 English and 
foreign periodicals published during the years 
1917-19 Though it is not a catalogue of science 
the economic problems affecting the development 
>f industrial science are indexed hoik lore is no 
linger ncludtd in this list but has been trans 
ferre 1 to List A 1 heology ind Philosophy 
Head ngs relating to Prehistoric Man and to 
local Topography ire to be included in List G 
T nc \rt ind Archeology Among the subjects 
ndexed in the present list are Commercial 
\eroi tutics Agriculture Chemicals Manu 
fieture ind Industry Coal Trade Industrial 
Effic t ncy Electric Industries Fthnology 
Luropean War ’ I actones Tishenes 

Torestrv Food Sujiply Iron Industry 
I about League of Nations Military Art 
and Science Railways and Sociology 
Those who arc interested in problems connected 
with the changed economic conditions brought 
about by the war will find in this list the titles of 
most of the papers that have been published on 
these subjects during the three years indexed 
The catalogue will also have an historical interest 
as showing what we were all thinking about 
I during the second half of the war period 

1 ear Book of the Scientific and Learned Societies 
of C reat Britain and Ireland Thirty seventh 
Annual Issue Pp vi + 354 (London Charles 
Griffin and Co Ltd 1920) 15* 

We welcome the thirty seventh edition of this 
useful annual which is invaluable as a guide to 
the many scientific societies of local as well as 
of more general interest in the United Kingdom 
In it will be found a record of the work done in 
science literature and art during the academic 
year 1919-20 and it is gratifying to note that the 
small increase in price is balanced by an increase 
n size of nearly twenty pages, which test fits 
amply to the further activities of our men of 
science The volume is divided into 1 number of 
sections dealing respectively with science gener 
ally astronomy mathematics and physics 
chemistry geography and geology biology 
economics mechanical sciences naval and mill 
tary science agriculture law literature and 
history psychology archaeology and medicine \ 
noteworthy feature is the inclusion of pnrticulars 
from scientific institutions and departments con 
nected with Government service Among these 
are the Meteorological Office the National 
Physical Laboratory the Geological Survey the 
Natural History Museum, the Ministry of Health 
the Medical Research Council the Royal Observa 
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tory, and the Imperial Institute That the work is 
up to date is shewn by the inclusion of the Insti 
tute of Physics, which was incorporated during 
the past year We have so far noted one onus 
sion only—the Imperial Mineral Resources 
Bureau 

The World, of Sound Six Lectures delivered 
before a Juvenile Auditory at the Royal Inststu 
Uon, Christmas 1919 By Sir William Bragg 
Pp vui+196 (London G Bell and Soas, 
Ltd 1930) 6 s net 

Though the original purpose of these lectures was 
to arouse the interest of juveniles in the pheno 
mens of sound and their applications, they must 
have appealed with equal force to those adults 
who were so fortunate as to hear them Here 
the lectures are put into book form, with neces 
sary diagrams and additional dainty illustrations 
which add much to the attractiveness of the text 
Even to the student who is conversant with the 
ordinary text-books, much of the information must 
be new, this is particularly the case in the lecture 
on Sounds of the Country,’ m which are de 
scribed the methods by which sound waves are 
generated by insects and by the passage of wind 
through the foliage of trees In the following 
lecture on * Sounds of the Sea ’ the most attrac 
hve subject is the gradual development of the 
human ear from the simple rudimentary ear of 
the fish The interest of the subject culminates 
m the last lecture on * Sounds in War where 
Sir William Bragg’s first hand knowledge is 
applied to the description in the simplest lan 
guage, of the ingenious devices used in locating 
submarines, enemy guns on land by sound 
ranging,” and the direction of enemy mining 
operations by the geophone 

The Wdd Unmasked By F St Mars Pp 
376 (London and Edinburgh W and R 
Chambers, Ltd , 1920) 6 s net 
Ths author has a gift of picturesque vision and 
delineation There is no mistaking a strong 
imaginative power We see this m the very first 
sketch of the interior of a wasp s nest and m the 
life-history of an intrusive parasitic beetle The 
day s work of a sparrow-hawk, a water vole s 
flitting, a fight between a big rat and a stoat 
the adventures of an otter, a fight between a wild 
cat and a fox—such are some of the subjects 
of this romantic book Prominence is given to 
the competitive side of the struggle for existence 
which is one side of the truth, and many pages, 
like some in Nature s book, are lund We are 
not prepared to accept everything Mr St Mars 
infers, such as the shrew s death from a sudden 
noise, but the whole book expresses personal 
observation What is first class in the book is its 
vividness—it is not a ptudy in still life but 
in strenuous, palpitating endeavour What is 
dubious is the extent to which the author pushes 
tus anthropomorphism With big-brained am- 
jgals it seems * legitimate hypothesis, but in 
JMMu*d to sea-anemones it palls What is more 
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than dubious, m our judgment, is the occasional 
use of phraseology like "Mr Passer,” 1 Mrs. 
Hare,” and pet names for wdd animals fhey 
strike a false note The book would have been 
finer if it had been less facetious 

An Introduction to the Structure and Reproduction 
of Plants By Prof F E Fntch and Dr E J 
Salisbury Pp vm+458+2 plates (London 
G Bell and Sons, Ltd , 1920) 15s net 
The two parts of this work deal respectively with 
the anatomy and the life histones and reproduc 
tion of plants A large number of the anatomical 
figures are original, and although they vary in 
quality, many of them are excellent for their 
purpose A few, however show evidence of hasty 
sketching As a reference book for first year 
university students it is the most useful we have 
seen Although its treatment is fuller in many 
respects than an average first year student can 
compass, yet this is perhaps an error in the right 
direction Of special interest may be mentioned 
the chapters on cell contents secretory organs 
and anatomy in relation to habitat, as well as the 
final chapter on heredity and evolution The book 
will form a very useful addition to the intro 
ductory text books on structural botany 
Annuaire pour l An 1921, pub ltd par le Bureau des 
Longitudes Pp V111 + 7X0+A42 + B 17 +C 69 
(Paris Gauthier Villars et Cie, n d ) 8 francs 
net 

This widely used handbook contains all the old 
well known features, and in addition some new 
ones The astronomical, physical and political 
tables are very full, there are useful maps of the 
magnetic decimation, inclination and horizontal 
force in France in 1911, also full instructions for 
constructing sundials and a set of star maps, with 
directions for their use M G Bigourdan con 
tributes a useful and lucid article on the proper 
motions and radial velocities of the stars, ad 
dressed to readers who have little previous know 
ledge of the subject Gen Bourgeois contributes 
a biographical notice of Gen Bassot (1841-1916) 
whose name is well known among workers cm 
geodesy The civil day (commencing at midnight) 
is used throughout this handbook this system 
will become universal at the beginning of 
*935 

lectures on the Principle of Symmetry and its 
Applications m all Natural Sciences By Prof 
T M Jaeger Second (augmented) edition 
Pp xn + 348 i Amsterdam Publishing Cbm 

pany " Elsevier ” 1930 ) 

That a second edition of this inspiring treatise on 
crystallography has been issued so soon—the first 
edition was reviewed in Nature for June 6, 1918 
—is sufficient guarantee of its worth Substan 
toafly, die volume is the same as the earlier ©Action 
but the author has taken the opportunity to correct 
a number of minor errors and t© make a few 
additions which the passage of tune has shown to 
be desirable 
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letters to the Editor. 

[Tfcf Edrior dots not hold himself responsible for 
optmons expressed by his correspondents Neither 
can he -undertake to return or to correspond with 
the writers of refected manuscripts intended for 
this or any other part of Naturs No notice ts 
taken of anonymous communications ] 

“ apace" or "/Ether"? 

\ our readers are indebted to Mr Bonacma s letter 
in ’Naiukr of April 7 for a very clear statement of 1 
fundamental point in the relativity controversy, and 
it is important that the views held with regard to it 
should be clearly understood lhc issue is stated con¬ 
cisely m the sentence the relativists seem now 
to indicate that space, instead of bung conditioned by 
matter is itself the foundation of matter and physical 
forces Now it stuns clear thit if any relativist 
expresses himself in terms like these he cannot be 
regarding space as mere emptiness or as the arbitrary 
co-ordinate system of the pure mithematuian for 
him it is the substitution of matter light and electric 
force—thut is to say, it is the thing which most of us 
call sether Since it is not matter it ha* not (md 
we ought not to expect it to have) the m iteri il pro 
perties of density elasticity or even veloutv but it 
has other dynamical attributes meisurtd by tensor 
expressions which stand in much the same r 1 ition 
towards it that mass and strun do towaids matter 
It is, in short, a physical medium It is sometimes 
stated that the relativity theory does away with the 
aether, the defence of this statement must be left to 
those who make it, 1 do not think it is the view of 
Prof Einstein It seems more reasonable to say that 
rchtivitv has added to the import ince of the .ether 
by enlarging its functions 

But it must not be thought that the whole issue 
reduces to a question of terminology It will 
naturally be isked How cm those who believe in 
a physical aether regard gravitation ind electro 
magnetic phenomen 1 is the outcome f the geo¬ 
metry of the universe •* I he phrisc is Prof Well s 
and reference to his book, Raum Zeit Materie 
shows that he believes m 1 physical aither and does 
not mind saying so We shall use he sivs the 
term condition of the world aether as svnonvmous 
w ith metric in order to intimate the real eh iracter 
of the metric We must recall thit the geometrical 
quantity called distance is none other than the 
material or sethereal attribute of extension as Mr 
Bonacma admits Thus experimental geometry 
which comprises the study of distances is the science 
of the wither so far as its attribute of extension is 
concerned The sentence then means thit not onlv 
the phenomena immediately recognised as spatial but 
also mechanical and electrical phenomena fall into 
plate in a compltte development of the theory of 
extension—a truly remarkable discovers Thev do 
not introduce any other attribute of the aether 1 
thmk it ts because physical science is confined to this 
one attribute of the substratum of the universe that 
such qualities as beauty he outside its scope 
1 he statement that the phenomen 1 of mechanics 
are the outcome of the geometry of the world implies 
the complementary statement that the phenomena of 
experimental geometry are the outcome of the 
mechanics of the world Either form expresses the 
central truth of the generalised relativity theory but 
the great advance lies not so much in the conception 
of the idea as m the discovery of the key to this 
unification of geometry and mechanics The unifica¬ 
tion leaves ue with a redundancy of names and ap¬ 
parently there Is some divergence of view as to the 
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right name for the fundamental substratum of every¬ 
thing Since it is the medium the condition of which 
determines light and electromagnetic force, we may 
call it aether, since it is the subject-matter of the 
science of geometry, we may call it space , sometimes, 
in order to avoid giving preference to cither aspect, 
it is called by Minkowski s term world 

A S Eddington 
Observatorv Cambridge \pril 11 



In a note in Natlrf of March 31 referring to one 
of the public itions of the Meteorological Office occurs 
the remirk The normal constant for ibsolute 
tempi rature given is aoo° With a normal constant 
of 373° the resulting values would be in ordinary 
degrees Centigrade, a system adopted by many 
meteorologists on the Continent and by some at home 
lo the uninitiated it gives 1 reading more easily 
eomprt hended although sc me of the v dues 
w ould be given with the negative sign ’ Whatever 
may be the meaning of the normal constant ” for 
any sc ile of temperatures may I express my dis¬ 
agreement with the opinion and give a reason for 
doing so 9 Premising that, when deiling with the 
upper ur it is not the few but the great majority of 
nadngs thit have the negative sign on the Centi 
grade thermometer my reison is that to the un 
mill ited negative values are not an aid but a terrible 
obstruition to comprehension because their use 1m 
plies a process of thinking in two directions upwards 
ind downwards at the same turn and keeping the 
two trains of thought distinct 

I Poking into a well known historical work a few 
divs ago I came atross a perfect analogv of that im 
perfect svstem of meisumnent one which expresses 
the difficulty vetv dearlv Ihe author write of some 
thing as taking place at the end cl the third cen¬ 
tury bc He was counting time as vour annotator 
would have us count temperature 1 understand 
the time reference lo mean towards 200 b c , the 
end 1 f the third centurv being the beginning, not of 
the fourth as the. ordinary process of measurement 
would suggest but of the second If you substitute 

the third degree Centigrade below zero ” for the 
third centurv h c you have the same difficulty It 
is obvious that in dealing with a single degree as 
for a single centurv (for pui poses of estimation of a 
fr irtion for ex imple) vou may h ivc to think 
upwards but in dealing with a number of degrees 
or icnturies vou think downwards This does not 
mike for eisv ccmprehtnsion and the only possible 
excuses for 1 xposing an unmiti itul reader or observer 
to the risks of suih a system are either that there is 
no ilternitivc or that fractions of a degree do not 
r allv matter anvwav 

In ordei to make compreh nsion easy you have, 
in fact to become initiated in the practioe of standing 
on vour head and no doubt after years of practice 
it becomes easier to stand c n your head than to alter 
the rero of vour own thermometer But the un 
initiated ought not to be prayed tn aid of the practice 
Thev will not find it anv thing like so easy as a hoarv 
initiate like mvself 

Incidentally let me sav that I know no meteoro 
logists at home who habitually use the Centigrade 
scale Manv phvsicists do so but being initiated " 
they skip quite hghtlv into the absolute scale when 
they want to deal with thermodynamics or radiation 
or anv other of the applications of physics that go 
bevond the mere quotation of a temperature thev 
skip back again just as easilv to Centigrade whan 
the job 19 done Skipping from one system of units 
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to another is recognised as splendid exercise in the 
process of initiation ”, but for the uninitiated there 
should be only one system of units and that the very 
best there is Comprehension soon follows when 
principles are really sound and scientific in the best 
sense rhat is the real advantage of a normal 
constant” of 200, which means in this case counting 
degrees upwards continuously from -273° C 

in order to meet the objection that temperatures 
expressed in this wav are not strictly speaking, in 
the absolute scale I suggested in Natl re some years 
igo that the scale of Centigrade degrees measured 
from -273 should be cilled tercentesimol ’ 

April a Napier Shvw 


Isotopes: Thor Number end OlassfflcatJon 

One of the most remarkable characteristics of 
atoms is their predilection for the number j or for 
even numbers Ihe nuclei of atoms are now con 
sidered to be built up from hydrogen nuclei, which 
may be called positive electrons or protons Suppose 
these to be P in number Combined with these are 
N negative electrons Since these N negative elec¬ 
trons may for most purposes be considered to 
neutralise the charge of N protons, the net positive 
charge on the nucleus is equal to P-N or M, the 
Moseley or atomic number Now it is most remark 
able that m about 97-98 per cent of all atoms N is 
even, in 90-95 per cent P is even, and M or P-N 
is also even in 89 per cent of the atoms in the 
surface of the earth and in 98 per cent of the atoms 
in the meteonties 

According to the theory of nuclear building pub 
lished by tne writer in 1915 and 1917, not only are 
the above facts to be expected but also as was 
pointed out specifically by N F II ill in the latter 
vear, the number of isotopes should be considerably 
greater for elements of even than for those of odd 
atomic number The rectnt remarkable positive rav 
work of Aston together with the investigation of 
magnesium by Dempster show that eleven dements 
of even number consist of about three isotopes each 
while those of odd number average only 1 44 or more 
than twice as manv when the atomic number is even 
The contrast should be very marked in the region of 
abundant isotopes between atomic numbers 28 and 8a, 
or from nickel to bismuth Keeping in mind this 
distinction between odd and even numbers it may 
be predicted that nearly three hundred atomic species 
will be found when ill the ninety two elements are 
investigated fully using methods of the present 
delicacy An increase in the delicacy of the method 
of detection will naturally increase the number of 
isotopes discovered 

The number 2 occurs in another fundamental con 
nection since in no known permanently existing 
species of atoms m which the nucleus is complex 
is the number of protons more than twice the 
number of electrons or the ratio N/P is never less 
than 1/2 This fundamental law was fully discussed 
in an earlier paper by the writer ( The Stability of 
Atoms as Related to the Positive and Negative Flee 
trons in their Nuclei ” Journ \mer Chem Soc 
vol xlil pp 1956-97 1919) It Is of great interest 
that for 85 per cent of the atoms of the earth’s crust 
and 80 per cent of those in the meteorites N/P is 
neither less nor more (han 1/2 Thus most atom 
nuclei have the formula (p,e) u and for such atoms 
M is almost always a multiple of 2 or an even 
number but Is odd in the very rare lower isotopes 
of lithium, boron and also In nitrogen which Is a 
moderately rare element on earth since it make# up 
a verv email fraction of the material of the 
CMpt 1 * crust 
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Let us specify the atoms of this important class as 
those of isotopic number o Then the isotopes of 
magnesium of atomic weights 24 35, and 26 will 
have isotopic numbers o, 1 and 2, and may be 
specified as Mg 12 ** ia,“, and ia,*\ where 12 Is the 
atomic number It is easily seen that the isotopic 
number n is the number which, when added to twice 
the atomic number, gives the atomic weight (P) Ihe 
Harkins Wilson equation for atomic weights is 
P = aM+3/, where f has values o to 27 for complex 
nuclei and —1/2 for hydrogen It is now proposed to 
change this classification of atoms by their f values 
(loe cit) into a classification according to their » 
values where n the isotopic number takes the place 
of a f in the above equation The isotopic number 
of uranium is 54 the isotopes of krypton are 6, 8, 10 
11 12 and 14 those of chlorine are 1 and 3, that of 
arsenic is 9 those of bromine are 9 and 11 that of 



iodine is 21, etc It is of interest to note that the 
isotopic numbers of elements of even atomic number 
are mostly even while those of odd atomic number 
are mostly odd 

The isotopic number may be defined as the number 
of neutrons ( pe ) which would have to be added to 
the atom of the same atomic number, but of zero 
isotopic number to give the composition of the 
nucleus Thus the formula of any nucleus would be 
(fifUpt)* 

It is of interest to note that most atoms have an 
isotopic number o but that their abundance decreases 
rapidly to isotopic number 1 which includes sodium, 
aluminium, and silicon decreases again to isotopic 
number 3, and becomes almost zero In isotopic 
number 3 With isotopic number 4 the abundance 
rises again to a secondary maximum, and then 
decreases again (Fig 1) Thus there la a certain 
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correspondence between isotopic numbers which differ 
by 4, or by the formula p 4 e„ which may be assumed 
to represent an a-particlc plus two cementing or 
/9-electrons. The relations of the light atoms are 
thus very similar to those of the radio-active atoms. 

It may be of interest to note that during an o-change 
there is no change in the isotopic number; in a 
/^disintegration the isotopic number decreases by 2. 
Of these two units one is due to the decrease of the 
number of negative electrons in the nucleus b\ one, 
and the other to the rcsultunt increase of the atomic I 
number (M) by one. The addition of a proton to a 
nucleus would increase the atomic number and de¬ 
crease the isotopic number bv one each. Thus the 
addition of a positive electron to the nucleus of 
Mg i2,*‘ would give 13,”, which is ordinary alu¬ 
minium. 

The negative electrons in atom nuclei seem to be 
usuallv associated in pairs. Thus in the ^-disintegra¬ 
tions of the radioactive elements tw o ele< trons escape 
in succession. This pairing mat explain the fact that 
while most atoms have the formula (P,e)m, with M an 
even number, extrrmelv few have 'he >ame formula 
when M is odd Thus if p,e should prove to be the 
primarv group in atom-building, nevertheless the 
most abundant group in existing nuclei would be 
expected to have the formula (p,e) or that of an 
a-partlcle. Wiiitvm D Harkins. 

University of Chicago, February 4 


Light and Electrons. 

Willi reference to Sir Oliver Lodge's letter in 
Nahjrk of April 7, some few we<ks ago I fitted a 
flat speculum mirror to a centrifuge capable of being 
run at 150 revolutions per second The other arrange¬ 
ments—not yet completed- are as follows •—The 
image of a brightly illuminated slit is focussed on the 
mitror; a second slit is placed at a distance of about 
10 metres. 

(1) The eye is placed behind the second slit and the 
centrifuge increased in speed until the flash is no 
longer seen. If the slits are 1 mm. wide a duration 
of flash of to-’ sec. is attainable. If necessary, thp 
radius of the rotating beam may be increased. 

(2) 'the eye is replaced by a photographic plate. 
This is a test for electrons released fi om the sensitiser. 
Below a certain duration of flash there should be no 
latent image formed, turn ever often the flash is 
repeated. 

(3) A light-sensitive photo-electric cell is also tested. 

In this manner Mr. J. II. Poole and I have planned 

to test the very point raised bv Sir Oliver Lodge, and 
also to seek for evidence respecting the quantum 
theory of vision. 

At present there is onlv this much to go on. ft is 
stated (Halliburton's ‘'Physiology”) that a flash of 
1-25x10-’ sec. duration is still visible. This (if it is 
the limit) affords a length of 4 x to* cm. for the length 
of the train of waves activating an electron in the 
retina. If it is allowable to go further we find the 
energy of a single wave (of green light) to be about 
6 x 10-“ erg. J. Joly. 

Trinity College, Dublin, April 8. 



The question which Prof. Partington raises in his 
letter under the above title in Nature of April 7, 
p. 173 , it an Important one which 1 would prefer 
should be answerea by others more qualified to do so 
than myself. I Intervene principally to correct the im- 
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pression given in the letter that the structures of the 
various molecules with which I have dealt in recent 
communications have been proposed bv me. This is 
not so. All that I have done is to show that the 
structures of certain poly atomic molecules, including 
some halogen gases, carbon dioxide, and nitrous oxide, 
postulated by Lewis and Langmuir are consistent 
with viscosity data and X-ray crystal data taken 
together. The procedure deals vy'ith the external 
shapes of the molecules onlv, and not with the internal 
I energy of their nue lei; and it appears to be justified 
by the calculations of Prof S Chapman (Phil. Irans., 
vol. eexvi., p 347), who savs: "... the internal 
energy vvhith prevents the application of ouf formulae 
to the conductivity of polyatomic gases hardly affects 
viscosity." 

Prof Partington's views appeal to be open to 
criticism even if we leave out of account entirely the 
necessity for revising earlier ideas of energy partition 
on the basis of the quantum theory For example, 
Langmuir's proposed struiture for the nitrogen mole- 
rule is not spherically symmetrical in the same sense 
as are the atoms of the inert gases. There are two 
separate massive nuclei instead of one, and this In¬ 
volves the possibility of rotational internal energy of 
the same type as in the oxygen molecule, so that the 
ratio of the principal specific heats could not be ex¬ 
pected to be so high as 1 667 Also, is it not possible, 
indeed probable, that the nuclei of all polyatomic 
molecules are capable of vibration to and fro? Such 
motions are, I believe, known to exist in the gaseous 
hydrogen halides, as well as the rotations to which 
attention has recently been directed by Prof. W. L. 
Bragg and Mi IT Bell (Nah’RP, Marrh 24, p 107). 

A. O. Rankink. 

Imperial College of Science and Technology-, 

\pril 7 


The Normal Orbit of the Electron Hi tho Atom of 
Mercury. 

Researches cm ionisation and resonance potentials 
of mercury vapour and on its ultra-violet absorption 
in a non-lumlnous state, together with considerations 
from the serial type of the mercury spectrum, lead 
to the definite conclusion that in the absence of excit¬ 
ing agencies the spectral cleitron remains on the orbit 
iS, the normal orbit of the atom of mercury. On 
the other hand, R. Dearie has shown the presence 
of a strong infra-red absorption band at X=ioi40, 
and this fact has suggested tnc possibility of a second 
normal orbit in the mercury atom, namely, the orbit 
2P. The corresponding ionisation and resonance 
potentials have, however, never been observed. This 
problem induced us to make an absorption experiment 
with non-Iuminous mercury vapour in the infra-red 
region, using a photographic method which enabled us 
easily to reach A =-11300 A All the photographs 
showed complete absence of a marked absorption 
at A= 10140, although the pressure of mercury vapour 
reached 1 atm The efficiency of the method having 
been established, the absence of a strong and charac¬ 
teristic absorption of A= 10140 bv mercury vapour has 
been shown and the necessity- for a second normal orbit 
is avoided. A. Tersnin. 

Optical Institute, Petrograd, December, 1920. 


Doublets M Spectral Series. 

The physicists of Petrograd have recently become 
acquainted with a paper by Wood and Mohler (Phil. 
Mag., April, 1919) on respnance In sodium vapour. 



NATURE 


[AttiiL 14, 1991 


a 04 


Wien the excitation to produced by D„ the ratio of 
intensities of the two resonating lines D, and D„ 
which is very small when the temperature and density 
are low, rapidly increases to its normal value 2 with 
the number of atomic collisions per second. This 
number is thus given statistical significance. Until 
now there has been no strong evidence (Wood, 1914) 
as to its invariability at higher temperatures ana 
pressures. 

Special investigations on this subject made in 1915 
and 1917, and published in Russia, appear to be un¬ 
known abroad. The dispersion of the vapour of 
alkali metals was studied in 1915. For all the first 
doublets of Na, K, Rb, and Cs the same value 2 was 
obtained, and it remained constant in spite of a 
hundredfold densitv variation; for the second doublets 
the numbers are simple,but different: a(?), 2, 2-5, 4. 
The numbers 3 and 7 (?) were measured for the 
third doublets of Rb and Cs. Mr. Touroverow (1917) 
found the same number 2 for the first sodium doublet 
at the temperature of the arc There is, therefore, 
no doubt now as to the constancy of all the above 
numbers. The experiments on resonance thus show 
that the statistical value in question first grows 
rapkllv with the temperature and approaches a limit¬ 
ing value, essentially constant. This behaviour has 
a certain analogy to that of specific heat as caused 
by departure from equipartition. 

D. Rogkstvknsky. 

Petrograd University Physical Institute, 

March 


The Rssonanos Theory of Hearing. 

The discussions which appeared in Nature in 1918 
(vol. cii., pp. 124, 164, 184) on the theory of hearing 
showed that the opinion has been gaining ground 
lately that the resonance theory can no longer be 
regarded as unassailable. The following observation, 
which is readily explicable if there are resonators in 
the internal ear, would appear to be inexplicable if 
there are not: 

If the phase of a continuous musical note be sud¬ 
denly altered by suitable means by tr, then the ob¬ 
server hears the sound rapidly die away, to return a 
moment later with Its former intensity. The experi¬ 
ment was performed as follows : 

A De la Tour siren was so modified that the wind- 
chest eouki be given suddenly a small rotation about 
the same axis as that of the siren disc. The rotation 
waa Hmlted by fixed stops, so that the angle turned 
through was equal to one-half the angle between two 
of the air-holes. In the writer’s instrument there 
were eighteen holes arranged on the circumference, 
«.«. 20 0 between two of the holes, and the wind-chest 
wa* therefore arranged to rotate through 10*. If, 
then, this rotation is suddenly effected with the siren 
In action, a change In the phase of the note of * 
will he introduced; since, if the rotation of the wind- 
chest be in the same direction as that of the disr, 
the time-interval between the puffs of wind through 
the 46k will be i\ times as great as the normal, 
because the disc has to rotate through ao®+io°; if, 
on the other hand, the rotation of-the wind-chest be 
in the opposite direction to that of the disc, the time- 
interval will be one-half the normal, since fhe disc 
has to rotate through 2o°-io°. Each time, then, 
that this change of phase of tr is brought about by 
rotation of the wind-chest of the siren the observer 
hears a beat in the musical note. The sound intensity 
first falls to a low value, then rapldlv rise* somewhat 
above the original level (possibly due to successive 
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contrast), and then returns and stays at the norma) 
intensity. To show that the beat ie not of mechanical 
production the following tests may be applied: 

(a) No beat it produced if the wind-chest is rotated 
slowly. 

( b) No beet is produced if, with the disc in rotation, 
the air-supply be quickly turned off and the wind- 
chest then rotated suddenly in either direction. 

( c ) The beat can be heard as dearly at a consider¬ 
able distance from the instrument as it can quite near 
to it. 

(d) If the rotation of the wind-chest is less than 
that required to change the phase by «■, the beat or 
temporary waning of the note is correspondingly 
smaller in Intensity. 

This temporary waning of the note is readily ex¬ 
plained by the resonance theory, because the change 
in phase will put the later vibrations exactly out of 
step with those that preceded, and therefore the 
resonators of the internal ear which are set in vibra¬ 
tion by the note will on change of phase first be 
brought to rest and then be set going again. The 
temporary waning of the note Is therefore readily 
explained on the resonance theory. Can any of your 
readers advance an explanation on any of the dis¬ 
placement (e.g. Wrightson’s) hypotheses’of hearing? 

H. Hartridox. 

King’s College, Cambridge, March 21. 


Sexual Organs of Phytophthora. 

Atteniion was directed in Nature of April 30, 
1914 (vol. xciii., p. 226), to the discovery of a rather 
remarkable mode of development of sexual organs 
which occurs in certain species of Phytophthora, and 
was first found in P. erythrosepttca and then in P. 
infestans, the "potato-blight” fungus. Several other 
species of the genus are now known to pioduce sexual 
organs in this novel fashion, in which the ongomal 
incept penetrates the antheridium at an early stage, 
traverses it, emerges, and then swells to form the 
oogonium proper within which the oospore ultimately 
develops. It was suggested then that those previously 
well-known species (such as P. carlo rum, etc.) in 
which the antheridium and the oogonium lie side by 
side, and penetration of the latter by the former 
occurs laterally, should be excluded from the 
genus Phytophthora and be placed in a new one, 
Nozemla. A species (from decaying apples) has now 
been isolated by Mr. H. A. Lafferty, working here, 
in which the sexual organs are developed mainly 
according to the Nozemia type, but occasionally and 
simultaneously in Ihc same individual according to the 
Phytophthora type, w ith amphigynal antheridla. This 
species, therefore, forms a connecting link between 
the two groups; and it would seem no longer neces¬ 
sary or desirable to retain the generic name Noxcmia. 

The object of this letter is to suggest to the various 
mycologists who are now working with Phytophtkoras 
that they should keep a very careful look-out in cul¬ 
tures of species of the Cactorum or omtdvora 
(Nozemia) type for the occasional occurrence of sexual 
organs with amphigynal antfieridia; for It seems quite 
possible that these may be present in such species and 
have merely been overlooked by previous observers 
owing to their relativefv Infrequent occurrence. 

I should be veiy grateful for sub-cultures of any 
spedes of Phytophthora that mvcologiato who have 
them could spare for further study of this point, and 
happy to send any I possess in exchange If desired. 

_ , _ ... Gao. H. Pethtbxkjqe. 

Royal College of Science, Dublin, April 7, 
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Stellar Magnitude* and their Determination 

By H Spencer Jones, Chief Assistant, The Royal Observatory Greenwich 
HI — Absolute Magnitudes 


r FHL absolute magnitude of a star is a measure 
-L of its intrinsic luminosity In order to deter- | 
mine it, the distance of the star must be known 
Star distances arc so great that it is customary 
and convenient to express them in angular 
measure by means of the angle (®) subtended 
at the star by the radius of the earth s orbit, sup 
posed viewed broadside on from the star If 1 is 
the apparent luminosity of a star at its actual 
distance, then the apparent luminosity when 
placed at any dehnite fixed distance from the sun 
will give t true relative measure of its intrinsic 
luminosity its apparent luminosity being then 
I/tar 3 its absolute magnitude must differ by a con 
stant from 

-as(logl-alogGT) 

cr from m + slogo There is not entire uni 
formity amongst astronomers as to the constant 
distance to which stars must be considered as 
placed in order to obtain a definite measure of 
their absolute magnitude, this non uniformity is 
not serious provided the convention adopted is 
always explicitly stated The most common pr ic 
tice is to define the absolute magnitude is the 
value of the apparent magnitude when the star s 
parallax (ej) is one tenth of a second of arc If 
then d is expressed in seconds the absolute mag 
nitude M is given by 

M=m + s + 5logn 

If, on the other hand, a distance corresponding 
to a parallax of i" is adopted as the standard 
the absolute magnitude is given by 

M=m + 5 log tar 

The magnitude m may be either the visual or the 
photographic apparent magnitude although it is 
more general to use the former There will be a 
relative difference in the absolute magnitudes of 
two stars of different colours according to which 
apparent magnitude is used lo dchne absolute 
magnitudes without any ambiguity it would be 
necessary to use a bolometnc magnitude which 
would take account of all the energy emitted by 
the star, whatever its wave length might be 

The intrinsic luminosity of a star may also be 
expressed in terms of the luminosity of the sun 
as a unit, a means of expression which conveys 
more meaning to the average person Various 
measures have been made of the apparent magni 
tude of the sun, on the scale used for the stars 
and the most probable value is now accepted as 
-36-5111 This corresponds to an absolute mag 
nitude for the sun of 5 iM or of o iM, accord 
mg as the distance used in defining absolute mag 
nitude corresponds to a parallax of o' 1 or i v 
respectively These values are uncertain to the 
same extent that the value of the apparent magni¬ 
tude is uncertain, and are, therefore, liable to 

1 ContinMd from p 17S 


future revision As it is not advisable that the 
value of a star s luminosity in ttrms of the sun s 
luminosity as a unit, should be liable to frequent 
change, it would be preferable to adopt a value 
-a6bm a<- the apparent magnitude of a hypo 
thetical sun, nearly equal in brightness to our sun 
and having the same position in space and then 
the absolute magnitude of this hypothetical sun 
becomes 5 oM or o oM according to the unit 
of distance adopted If a distance corresponding 
to 1 (called by general acceptance a parsec) is 
adopted as the unit, then lht absolute magnitude 
will give a direct measure of luminosity in terms 
of the sun s luminosity as unit the luminosity 
being then simply the intiloganthm of — 04M 
The convenience of having the zero of absolute 
magnitude to agree with the brightness of the sun 
is so great that, m spite of the much more general 
acceptance hitherto of the scale of absolute mag 
nitudes based on a distance of 10 parsecs 
(rr=o 1) the timt does not seem loo late to 
change the convention The matter is one which 
deserves the attention of the International Astro 
nomical Union 

Since the determination of absolute magnitudes 
necessarily involved until recently the determine 
tion of the distinee of 1 star and also of its ap 
parent magnitude and since the former of these 
quantities is small and liable to a relatively large 
error in its determination it follows that absolute 
magnitudes could be determined only with a much 
greater uncertainty than attached to determina 
tions of apparc it magnitude Fortunately, we are 
not dependent for our knowledge of absolute mag 
nitudes simply and solely upon direct tngono 
metrical determinations of stellar distances 
methods have been devised of recent years by 
which the problem may be ittackcd by somewhat 
indirect means 

One particular^ interesting method has been 
worked out at the Mount Wilson Observatory 
mainly by Adams who succeeded in detecting dif 
ferences in the relative intensities of certain lints 
in the spectra of various stars of a given spectral 
type These spectral differences within the same 
spectral type are due to differences in density or 
in surface brightness or both and indicate differ 
ences in absolute magnitude Bv using the best 
determined trigonometrical parallaxes, Adams 
was able to standardise these relative intensity 
differences in terms of absolute magnitudes, and 
using the standardised basis so found, it becoaae* 
possible to determine the absolute magnitudes of 
stais simply from an examination of their spectra 
Since the basis of these determinations is die col¬ 
lective results of direct parallax measures the 
result for any given star is liable to a much smaller 
uncertainty than would be the result derived from 
a direct determination of the parallax of that star, 
provided the «tar is at such a distance that the 
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uncertainty in the parallax determination begins 
to become comparable with the value of the paral¬ 
lax (say, cr<o rf 02S in the case of modern photo¬ 
graphic determinations). Adams, therefore, has 
replaced the determination of each single parallax 
by a collective result, and has, in effect, reversed 
the former procedure, so that now, from a deter¬ 
mination of the absolute magnitude and the ap¬ 
parent magnitude, the parallax may be derived 
with a high order of accuracy. 

Another indirect method, 
discovered independently and 
almost simultaneously by 
Hertzsprung and Russell, en¬ 
ables a hypothetical value to 
be derived for the parallax of 
any physical double star of 
which the components show 
even a trace of relative motion. 

If w is the observed relative 
motion in seconds of arc per 
year and s the observed separa¬ 
tion of the components in 
seconds of arc, then the paral¬ 
lax is given by d 8 =rw , /i4-6m, 
where m denotes the combined 
mass in terms of that of the 
sun as a unit. The masses of 
the stars do not show a wide 
variation, and Russell finds 
that, assuming the mass of the 
binary system to be double that 
of the sun, the resulting error 
in the absolute magnitude de¬ 
duced from this hypothetical 
parallax will not exceed ± 1 oM 
in 89 per cent, of all the cases. 

A third method of some in¬ 
terest may also be briefly re¬ 
ferred to. There is a type of 
variable star the light variation 
of which is characterised by 
certain peculiarities which 
seem to indicate that the varia¬ 
tion is due to an actual pulsa¬ 
tion in the star. Such variables 
are termed Cepheids, after the +1a 
typical example, 8 Cephei. 

In the Magellanic clouds is a 
large number of these variables, 
and it was discovered by Miss 
Leavitt that there is a definite 
relationship between the 
periods of these iCepheids and their apparent mag¬ 
nitude, or, since they are all at appreciably the same 
distance, between their period and absolute magni¬ 
tude. Their absolute magnitude, however, is not 
a priori known, but the near Cepheids may be 
used to fix a point on the curve, and then the 
absolute magnitude of any Cepheid can at once 
be found if its period is determined. This has 
the following important application: the large 
majority of the variables which occur in stellar 
clusters are of the Cepheid type, and this relation¬ 
ship, therefore, provides a basis for the deter- 
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mination, with a relatively small uncertainty, of 
the distances of stellar clusters. The result is 
the more valuable because the clusters are at such 
great distances that there is, at present, no reason¬ 
able expectation of the possibility of their direct 
determination. With the aid of the large reflectors 
at Mount Wilson, much valuable work has been 
done in determining the apparent magnitudes of 
cluster stars and, the parallax of the clusters 
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having been determined, these can at once be 
turned into absolute magnitudes. 

It will be evident from the preceding remarks 
that our knowledge of the absolute magnitudes 
of stars has within recent years increased very 
rapidly. What are the absolute magnitudes of 
the stars in the neighbourhood of the sun? The 
values show a very marked dependence upon the 
spectral type of the star. It was shown by Russell 
that for any given type there is a limiting abso¬ 
lute magnitude below which, in general, stars 
of that type do not occur. The redder the 
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star, the fainter may its absolute luminosity 
be One of Russell s diagrams in which 
the absolute magnitudes are referred to a 
distance of io parsecs is reproduced in Fig 6 
In this diagram the small dots represent individual 
stars the large circles mean \ slues for bright 
stars of small proper motion and parallax 
It will be seen that the general distribution of the 
dots is along two lines inclined at an acute angle 
and intersecting at type B that this distribution 
is not the result of the selection of stars for paral 
lax determination on the ground of brightness or 
sue of proper motion was conclusively shown by 
Russell It will also be seen that for the red stars 
there is a complete separation between the two 
classes so that a \ery red star is intrinsically 
cither very bright or very f unt These facts have 
given rise to the giant md dwarf hypo 
diesis and have led to a recasting within the last 
few years of the ideas as t j stellar c\olut on which 
were formerly generally accepted 

The following results emerge from Russell s 
investigation (i) Stars of all types occur brighter 
than zero absolute magn tudes 1 and mostly be 
tween o and 2M—say about 150 times the 

luminosity of the sun lhesc are called giant 
stars (2) There are no B type stars and very 
few A type stars fainter than zero absolute mag 1 
nitude or in other words all the white stars | 
are intrinsically very bright (%) All the faint 
stars less than say 1/50 the luminosity of the 
sun are red and of types k and M These are 
called dwarfs and comprise all the near stars I 
of large proper motion (4) In the intermediate 
classes 1 and (j there is n separition between 
the giants and the dwarfs Our sun (50M) is a 



typical ti type star In view of these remarks, 
it is obvious that no precise meaning attaches to 
a statement such as The average absolute magni 
tude of all stars is + 2 7M 

Shapley a work on the magnitudes of stars n 
clusters, combined with his determination of the 
distances of clusters has shown that the giant 
stars in clusters which arc the only ones suffi 
I lently bright to appear on the photographs are 
if about the same magnitude as the giant stars 
I in our more immediate neighbourhood Two 
| further points of interest emerge from the investl 
I gation one is that in all the clusters examined 
■ in detail the intrinsically brightest giant stars are 
I red stars this may also be true for the stars near 
the sun ilthough the determi lations of their abso 
lute magnitude are probably not suflicie ntly accurate 
to show it the other point is the apparent 1m 
portancc of in absolute magnitude of about 
02VI Shapley finds th it all Cepheid variables 
and cluster variables exceed this br ghtness 
moreover in the luminr sity curve which connects 
the number of stars of anv given absolute magni 
tude with the magnitude there is a maximum in 
the curve corresponding to the same magnitude 
In Shapley s opinion this magnitude—correspond 
ing to a 1 iminosity of about 100 times that of the 
sun indicates a critical stage in stellar evolution 
and in all probability is of significance in the 
theory of a gaseous star It seems in fact prob 
able that by the new methods recently discovered 
for estimating great distances combined with the 
advantages afforded by the large reflecting tele 
scopes at Mount Wilson we may learn more about 
absolute magnitudes from a study of clusters at 
distances corresponding to parallaxes of the order 
of O 1 oooo<j than from the studv of the stars which 
immediatelv surround us 


Dynamics of Golf Balls 


T Hh physical principles underlying the flight 
of a golt ball were karly laid down bv the 
late Prof I ait between the liars 1890 and 1896 1 
Fn view of the present agitation over the 
standardising of the golf ball it may be of adv an 
tage to reconsider some of the problems attacked 
by Tait and largely solved by him The investiga 
tion led him into a seres of researches on impact 
so as to obtain data for measuring the resilience 
of the material of which golf balls were then 
made Also by means of a specially constructed 
ballistic pendulum measurements were made of 
the speed of a golf ball impinging on the pendulum 
placed at a distance of about 6 ft from the tee 
By attaching a tape to the ball Tait was able to 
obtain direct measurements of the amount of 
underspin communicated to the ball at the instant 
of striking it Outside observations were also 
made of the heights of the trajectories of well 
driven balls and of the ranges and times of flight 
Ml these data were skilfully introduced into the 
mathematical discussion of the form of the tra 

On th* Ruth of a Rout n* Sph* eal Pm *et la Tran* RSI 1*3 
Sgtt Soara Point nthtPhy* tofCof N/tTunit toll * «1» 

arnl xlv) Look Dry IK B*im ntm> Mtgn « *<A 
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jectory a problem so d 11 cult is to be capable of 
s lution oils by approximate mtthrd 1 his was 
d >1 e before the davs f the rubber ct red ball and 
the steady improvement in the manufacture of the 
golf bill has enabled evci very ordinary players 
to exult in lengths of drive which in Tait s days 
wcrcbeyo id tht powers of the m gl tit st exponents 
\\ hat Tait established btvond all controversy 
w as that the range of the trajectory of a properly 
driven ball depended as much upon the underspin 
as upon the speed of projection The combined 
effect of the linear speed and the rotation about a 
hor zontal axis brought into play a force perpen 
dicular to the direction of motion of the ball Tait 
gave sound reasons for regarding this force as 
being proportional to the product of the velocity 
and the spin Thus although the possibility of 
a long trajectory depends primarily upon the velo 
city of projection the range actually attained in 
any particular case will be governed by the 
amount of underspin communicated to the ball If 
this is too great the ball will rise too high and 
the range will be correspondingly diminished If 
the underspin is too small gravity will pre 
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dominate and pull the ball more quickly down to 
earth, with resulting diminution of range For 
every velocity of projection of the ball which 
leaves the tee in a horizontal direction there will 
be a best value of underspin enabling it to attain 
the greatest range in still air The art of the 
golfer is to manipulate his club so as to give this 
necessary amount of underspin 

It is probably not realised by many efficient 
golfers how much this underspin may be varied by 
small changes in the position of the line of stroke I 
of the club as it hits the ball Let us take Fait s 
maximum estimate of 120 revolutions or about 
750 radians fier second as the value of the under 
spin, and consider how far below the centre of 
mass of the ball the line of impulse must be so 
as to send the ball off with this spin and a speed 
of 300 ft per second The ball is supposed to be 
hit horizontally off the tee without any reactionary 
upward or backward impulse acting on it The 
distance * below the centre of mass at which the 
line of impulse must act so as to give this com 
bination of linear speed and spin has the value 
x where 1 is the radius of gyra 

tion of the ball and 1 and to are the speed and 
spin respectively With fe° = o 276 in 8 and 
0 = 3600 in /sec we find *=0054 in A vana 
tion of one hundredth of an inch in this value will 
change the spin by nearly 20 per cent Such varia 
tions may easily be effected by very slight changes 
in the lie of the club head 
With a given ball the velocity of projection and 
the spin arc the only factors which are under the 
control of the player Once the short time of 
impact between the club face and the ball is com 
pleted nothing the player can do can influence 
the flight of the ball Thereafter all is determined 
by the combined influence of gravity and the air 
So far as the player is concerned the velocity 
of projection depends mainly upon the velocity of 
the club at the moment it strikes the ball The 
weight behind the stroke no doubt has a secondary 
influence but the great thing is the swiftness of 
the stroke Tor this reason experience has evolved 
a weight of club which is found most serviceable 
for the strength of the average man In an 
ordinary driver weighing (say) 1 lb prob 
ably one third of the weight is in the club head 
and if we were to think of the problem as one of 
simple impact between two masses of which one 
is at rest we might work out the relative velo 
cities of club and ball after impact tot an assumed 
value of the coefficient of restitution But the 
conditions of the problem are not so simple The 
(dayer by the swing at his body and arms and 
well timed effective wrist play not only imparts a 
rapid acceleration to the club head up to the 
moment of impact but in all probability imparts 
unconsciously perhaps, but none the less effec 
tively, an acceleration during the ttme of mpact 
short though that be In spite of the back impulse 
on the dub as it is striking the ball its velocity 
is kept up by the unconscious knack of the player 
The relative vdocity with which the ball leaves 
Pfe dub is « times the momentary vdocity of the 
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dub where e is the coefficient of restitution, and 
hence the vdocity of projection will be (i-t-s) 
times the velocity with which the dub is moving 
at the instant dub and ball separate 
Outside the factors over which the player has 
some control the most important is the resilience 
of the ball, and the steady improvement in this 
quality is, of course at the root of the great 
increase in lengths of drive It was this question 
of resilience which, indeed started Tait on his 
investigations on impact The apparatus designed 
by him for the purpose was nicknamed the 
guillotine It consisted fundamentally of a 
weight which guided by upright parallel slots 
was dropped on the ball or other body the elastic 
properties of which were under investigation The 
heights reached by the weight after successive 
rebounds were recorded automatically on a rotat 
ing disc 2} ft in diameter I rom the record all 
the facts of the impact could be derived more or 
less directly such as the compression of the ball 
the duration of the impact and the value of e 
the coefficient of restitution Ihc weight was 
made of wood but its lower face could b< when 
required shod with an iron plate 
The recording part of the apparatus has long 
been dismantled but the guillotine part is still 
serviceable In order to compare the values of e 
for modern golf balls with the values obtained 
thirty years ago bv Tait impact experiments were 
recently earned out on sixteen balls of recognised 
merit—namelv various types of Avon ball Chal 
lenger Clincher Cross Dunlop Silver King and 
Spalding 1 hanks are due to the Avon India 
Rubber Co I td J I* Cochran I td North 
British Rubber Co ltd Dunlop Rubber Co 
Ltd and A C Spalding and Bros , Ltd 
for their kind less in supplying sj>ecimens 
of balls of the best quality With the ex 
ception of hvc all were of greater dm 
meter than the new standard minimum and only 
two exceeded the maximum standard weight 
The r specific gravities varied from 1 07 to 1 29 
On each of these balls the weight of 475 lb 
was allowed to fall from a height of 9 ft and 
the height of the first rebound was noted The 
square root of the ratio of these heights gave an 
approximate value for e and this was corrected 
by comparison with Tait s results which showed 
that under the conditions of the experiment the 
ratio of the speeds immediately after and imme 
diately before the impact was greater than the 
estimate from the corresj>onding heights by about 
one ninth The average value of e for the sixteen 
balls mentioned was o 72 the lowest being o 71 
and the highest o 7^ I ait obtained for the balls 
he experimented with the value 066 He esti 
mated 300 ft per second as a fairly probable value 
for the velocity of projection On the assumptions 
indicated above this would imply a velocity of 
projection of 311 ft/sec for t)ve ball with 00 
efficient of restitution equal to o 72 
This does not seem to indicate any very marked 
superiority in the modern ball—at least it cannot 
explain the greatly increased length of drive 
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attainable in these days Ihe reason is to be 
sought m the fact that the conditions of constraint 
under which the impact experiments are made are 
essentially different from those under which 
a golf ball is compressed and distorted as it 
is propelled freely in its flight Everyone knows 
that the high resilience of the rubber cored ball 
is derived from the fine rubber thread which is 
wound on under considerable tension Before the 
outer covering is put on, these balls when dropped 
from a height of 6 ft or 7 ft , rebound from 
stone or metal to a height which indicates that 
the coefficient of restitution exceeds 08 When 
we consider the manner in which this complex of 
tightlv wound rubber resists any sudden distor 
tion produced by a short lived blow, we shall prob 
ably be prepared to admit that such an elastic 
complex will resist compression more powerfully 
than an equal sized ball of vulcanised india rubber 
which Tait found to have a coefficient of restitu 
lion greater than 08 Any impulse brought to 
bear upon one part of the rubber wound ball will 
produce in everv strand of the rubber thread an 
immediate tightening with corresponding resist 
ance to change of shape 

Let us suppose then that under these con 
ditions the coefficient of restitution approaches 
the value unity, say og-, If the old gutty with 
inefficient of restitution 066 was propelled with 
an initial velocity of 300 ft sec then this ball 
with coefficient of restitution 095 will be pro 
jected with initial speed of 3^6 ft /sec Ihis by 
itself will not account for an increase of 70 or 
80 yards in the length of drive for as pointed 
out by Tait a greater initial speed means a 
greater air resistance and (other things being the 
same) to add 83 yards to the length of a drive 
means double the velocitv at start But here 
again we may invoke the influence of the under 
spin 4 s alreadv stated there is for every velo 
city of projection a definite value of underspin 
which will enable a given ball to travel its 
farthest range Since the upward force produced 
bv the combined action of the linear velocity and 
spin depends on both these factors an increased 
velocity of projection will have to be associated 
with an increased rate of spin if its greatest range 
is to be attained The problem is one which would 
well repay working out in detail 
If great length of drive is a desideratum in the 
game of golf then undoubtedly the floater ’ 
must give way to the heavy ball This is a simple 
illustration of the well known law of atmospheric 
resistance, the effect of which upon a sphere pass 
ing through the air is directly proportional to the 
surface, and inversely proportional to the mass 
The accurate driver finds by experience that a 
heavy small ball travels farthest through the air 
I or example if we make a floater of density 
unity and of the maximum weight, its diameter 
will be 1 75 in The retarding effect of the re 
sistance of the air on this floater will be 17 per 
cent greater than the retardation experienced bv 
the new standard ball of minimum size and maxi 
mum weight Again, if we make a floater of the 
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minimum size, its weight will be only 118 01, 
and it will experience a retardation due to attao 
spheric resistance which will be nearly 37 per cent 
greater than that experienced by the standard 
mimmax, to use a word introduced long 
ago by Kelvin in a different connection The 
mimmax itself experiences si ghtly less atmo 
spheric resistance than most of the balls men 
tioned above, being excelled in this respect only 
by Dunlop 31, Spalding Midget small Avon de 
Luxe, and Silver King but the difference never 
reaches 2 per cent It is therefore not surprising 
that long driving is also attainable with the 
standard mimmax ball 

A reference has been made to the radius of 
gyration of a golf ball as a factor influencing the 
amount of spin communicated to the ball The 
squire of the radius of gyration of a uniform 
sphere is *r* where r is the radius of the sphere 
Itv means of oscillatory experiments in which the 
golf ball lvas supported by a ring shaped disc 
hung bv 1 tri filar suspension from three fixed 
points the moments of inertu and ndu of gyn 
tion of ill the golf balls used were determined to 
in accuracy of about 1 per cent 1 he moments of 
inertia expressed in grams and centimetres varied 
from 86 for the I arge Heavy Avon to 66 for the 
Standard Clincher Cross and yet the mass of the 
latter was slightlv the greater being 45 4 grams 
(1 60 oz ) as compared with 44 6 (1 57 oz ) This 
great difference in the moments of inertia depends 
on the distribution of matter within the ball The 
value of fe* for the larger balls was practically the 
same as the value ,r* for the uniform sphere of 
equal size but in the case of the small balls fe* 
was markedly less than being in some cases 
as much as 8 per cent smaller The reason is 
that the small balls have a very dense core It is 
obvious that with the larger moment of inertia a 
greater moment of impulse must be given to 
obtain the same spin But this is automatically 
effected since with the same dub the larger ball 
is struck along 1 lower line relative to the centre 
of mass so that the moment of the impulse is 
of necessity greater During the flight of the ball 
the larger moment of inertia will enable the ball 
to conserve its spin the better which will prob 
ably have a beneficial effect on the range or carry 
It appears then that the length of drive attain 
able depends on several factors, and of these the 
most effective are the resilience of the ball and 
the underspin given at the instant of impact To 
drive a long ball is one of the delights of golf 
and the ball which travels farthest will be the 
favourite By almost all young and vigorous 
players the floater because of its lightness is re 
garded unfavourably It lacks comparatively 
speaking steadiness in the air and accuracy on the 
greens, and cannot possibly be driven so far It 
is little wonder that the heavy ball has ousted it in 
all serious plav 

It is not the purpose of this article to touch on 
the question of standardisation of the golf ball 
Its aim is to discuss the physical principles which 
govern the flight of the hall through the air But 
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the physiological and psychological powers or 
weaknesses of the player are of equal importance 
There is a limit to the weight of club which can 
be most efficiently used by the average man and 
there must also be a limit to the weight of the 
ball hrom the point of view of atmospheric re 
sistance the ratio of the surface to the weight 
must be kept ns low as possible but too small a 
surface will dimmish the lifting power of the 
underspin just as too lirge a weight will cut dow n 
the velocity of projection The one quality which 


must be as perfect as possible is the resilience of 
the material, but no ball can have a higher co 
efficient of restitution than unity and therefore 
no ball can start on its flight with a velocity 
greater than twice that of the club head at the 
instant of impact Physical and ph>siological con 
sidcrntions necessarily fix a limit to the range of 
flight attainable and probably that limit is now 
being approximated to Which then is simpler 
—to standardise or to re arrange our golf 
courses? C G K 


Nature in a Himalayan Valley 1 

By Lt Col J H Iuil Walsh 

W I have here the notes made b> an officer I plates (facing pp it and 60) ire given of certain 
of the Indian Medical Service in the | ints comm jnlv f aund in the Hazara v illev Wh le 
Hazara v alley of the foot hills 
during the years 1914-16 lhesc 
observations are wide in their 
range and were no doubt a rcl cf 
to more serious work The author 
is an amateur naturalist far from 
works of reference and museum 
specimens and the opinions are 
strictly personal No man can 
possess full knowledge m all the 
branches of science alluded to—for 
there is comp lation as well as ob 
servation in this book—but Cnpt 
Hmgston has acknowledged his 
borrowings The ordinary lover of 
Nature who likes a pleasanth 
written account of geology and 
animal life in an area not well 
known to many will enjoy this 
book ignoring opinions with 
which he may not a^Yee and errors 
which the technical naturalist 
would claim as serious Ihe 
general features of the Hazar 1 
valley are shown on the map facing 
p 4 It is a slender wedge of 
British soil about 120 miles long 
its width varying from 56 miles at 
the base of the wedge to 15 miles 
at the apex To the south its 
foot hills sink into the plains of the 
Punjab to the north it rises into 
massive peaks 17 000 ft in height 
that blend with the still loftier 
summits of western Kashmir 
The first five chapters are dc 
voted to ants harvesting ants a 
species placed In the genus Myme 
cocystus and others Habits etc 
are freely discussed and a great 
deal is written concerning instinct 
The author asks too much from in 
stmet, and 'folly (p 41) is 
scarcely the correct word to applv 
to mistakes which are not provided 
for among instincts inherited bv insects 

1 A N«t nbtt to Himalaya. By R W O H up on ] 

-f plato. (London H t «m G W thaby pa) 8 n« 
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In lb' Himalaya F om AVaanl I nH malaja 

on the subject of plates we think it would have 
been better to give them numbers The illustrations 
| themselves are excellent as our examples prove 
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Chaps, vi.-x. deal with geometrical and sheet- i attention in chap. xii. Few will agree that the 
building spiders, their work and habits. Themis- male glow-worm is “not even capable of per- 
cellaneous contents of chap. x. include “water- < ceiving a light” given out by the female; and 
boatmen” and “mentality of fishes," as well as ] on the pages where the massacre of a flight of 
the habits of wasps and bees. Interesting observa- winged termites is described there is much re- 
tions on mimicry in butterflies—chap. xi.—include 1 petition of the names of various birds taking part 
Kallima inachus and a Melanitis, which, like Kal- 1 in the orgy. We do not like the somewhat Teu¬ 
tonic view that in Nature “all 
is war and carnage, greed and 
cruelty.” Animals, including man, 
must destroy life for food, and 
no doubt there is even unneces¬ 
sary killing by some of the carni¬ 
vora; but, on the whole, Nature 
is fairlv peaceful, and among many 
orders the unfit arc removed in 
honourable hattles between males, 
while bloodless competition by 
dance or song governs selection 
in others. 

Among the observations of 
mammals, that concerning the fly¬ 
ing squirrel is very interesting, and 
the author gives us a beautiful pic¬ 
ture—here reproduced (Fig. 2)—of 
I'etaurista mornata. The only 
comment necessary is upon the 
statement (p. 243) that “the tail 
of a bird cannot be used as a 
rudder.” Most readers will take 
Kki, ■ —' 7 h« Fljriaf Sqoiinl(/V'«»rM‘« uunsto' From " A Niturmli.iin Himalaya the opposite View. Chap. XIV 

contains the best account of soar- 
lima, resembles dry leaves blown by the wind; and ing we have ever read, and the explanation 
these are compared with Dophla patala, which, will be welcomed by many who may not be able 
“coloured a rich green,” blends with the fresh to observe the phenomenon for themselves. The 
foliage; “the Dophla alights where it is lost upon book ends with a sketch of the geology of the 
the branches, the Melanitis seeks concealment on Himalaya based on the work done by the Geo- 
the leaf-strewn ground; the Dophla rests with logical Survey of India. The author acknowledges 
wide-open wings . . . Melanitis with wings tightly his indebtedness to the labours of Mr. C. S. 
dosed." Glow-worms, termites, and shells receive Middlcmiss. 



The Annular Eclipse of April 8. 


By Dr. A. C. 

F 'INE weather in most parts of the country 
favoured observation of this phenomenon. 
Great public interest was taken in the search for 
stars. Venus was seen with ease nearly every¬ 
where, Mercury was also undoubtedly observed, 
and Vega was suspected at Oxford, though not 
seen by Mr. Mitchell at Mallaig, which is inside 
the zone of annularity. The lowering of tempera¬ 
ture was marked, amounting to as much as 9 0 F. 
The diminution of light was striking, probably 
more so than if the sky had been partially covered 
with cumulus clouds. The light had the purplish 
hue that so often prevails in large eclipses; it 
doubtless arises from the absorption of the solar 
atmosphere, which is more noticeable in the region 
near the limb. Successful spectroscopic observa¬ 
tions of the reversing layer and chromosphere were 
made by Profs. Fowler, Newall, and Sampson at 
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). Ckommelin. 

Kensington, Cambridge, and Edinburgh respec¬ 
tively. 

At Greenw'ich efforts were made to improve the 
determination of contact times by Mr. Innes’s 
method of making a number of rapid measures ot 
the distance between the cusps near the beginning 
and end of the eclipse. The measures are not yet 
fully reduced, but it is probable that each contact 
will be determined within 2 sec. by the combined 
results. 

It can already be stated that the Hansen- 
Newcomb right ascension of the moon needs to be 
corrected by about +0-80 sec., which is just double 
the correction that was applied in the Nautical 
Almanac eclipse elements. Several photographs 
were taken near the beginning and end of the 
eclipse, also near the greatest phase. One of the 
last, ekposed at 8h. 48m. 2s., Greenwich mean 
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time, is reproduced by kind permission of the 
Astronomer Royal. The second exposure on the 
plate was made in order to render a greater length 
of the reference wires visible; it was found very 
difficult to orientate the plates of the 1912 eclipse, 



FlO 1.—Partial <oUr «clipM on« mlnuta after imUMt'phaw. 
Reproduced by penemlon of the AUrontHner Hoyt). 


owing to the small amount of the wires that was 
registered. 

It is curious that the writers of many of the 
popular accounts of the eclipse speak of it as the 
only large eclipse visible in London in the last 
forty years, in forgetfulness of the still larger 
eclipse of 1912, for which also the weather con¬ 
ditions were favourable. 

Mr. Elborn, one of the assistants in the Botany 
School at Cambridge, has made some interest¬ 
ing observations on tne behaviour of leaves during the 
eclipse on April 8. 

It is well known that the stomatu {which are minute 
apertures in the leaves) are open in daylight and shut 
in darkness. These facts are demonstrable by means 
of a little instrument called the Horn hygroscope 
described in my paper “Observations on Stomata” 
(Phil. Trans., B, vol. cxc., 1898, pp. 531-621). It will 
lie seen that as the eclipse came on the readings fell 
from 3 5 at 8.40 a.m. to 1 5 at 9 38—that is, the stomata 
closed considerably—and by 11.45 a - m - they had re¬ 
turned to their original condition, ns shown by the 
reading of the hygroscope, viz. 3-4. 


The plant used for the experiment was the common 
Tropaolum; the behaviour of its leaves Is shown in 
the following table, the second column giving the 
readings of tne Horn hygroscope : 


9- S 
9.19 
9.21 
9.27 
9-3 2 
9-3» 


35 

3 2 

24 

2-3 

>9 

>7 

»5 


Brooklhurpc, Gloucester, April 


9-50 
10. 4 
10.20 


11.45 

Francis 


»-5 
1 7 
2*0 
2-8 
3-0 

34 


Darwin. 


The partial annular eclipse of the sun was well 
seen in a clear sky in Herefordshire (N. lat. 51 0 56', 
W. long 2 0 38O. The darkening of the landscape 
was marked, and the sky In the north assumed a 
dark purplish-blue colour. It was not dark enough 
to show any planets or stars even with field-glasses. 
Birds continued to feed and hop about as usual. 

The most remarkable effect observed during the 
darkest phase vs as on the sky surrounding the sun. 
The atmosphere was slightly hazy from the east 
wind, and on the sky, from the sun as a centre, was 
projected a radiating series of narrow light and dark 
rajs visible for quite 20 0 from the sun. It was a 
pretty phenomenon, and one which I had not ob¬ 
served before. Eieonora Armitaok. 

Dadnor, Herefordshitr, April 8. 


During the maximum phase of the eclipse on 
\pril 8 the shadows thrown by trees on a footpath 
had a strange appearance, the details of boughs and 
twigs being broken up more or less completely into 
parallel crescents. At first sight the appearance sug¬ 
gested a modification of the dappled effect of sunlight 
falling through trees in summer; but the shadows of 
bare twigs were broken up in the same way, and such 
scanty foliage ns the trees bore was far too thin to 
give rise to ordinary pin-hole images. Moreover, quite 
detached shadows were affected. The shadow of a 
narrow window-bar thrown on a floor was tagged out 
at each side so ns to look like the shadow of a ragged 
feather from a pheasant’s tail. 

E. Lkomrd Giil. 

Hancock Museum, Newcastle-upon-Tvne, 

April 9 


Obituary. 


Prof. S. W. Burnham. 

PROF. S. W. BURNHAM, whose death is 
-T announced, was born on December 12, 
1838, at Thatford, Vermont, U.S.A. His early 
profession was that of journalist and stenographer 
at Chicago. Burnham was, however, soon filled 
with a zeal for astronomical research, in particular 
double-star observation, in which department he 
was one of the greatest and most successful 
workers erf all time. In 1870 he became the pos¬ 
sessor of an excellent 6-in. refractor by Alvan 
Clark. In spite of his arduous professional work, 
he observed with this instrument nightly “ till day¬ 
light drove him to bed.'’ He discovered 451 pairs 
with it, nearly all difficult, and some of special 
interest, being faint, close companions of naked- 
eye stars (for example, v Scorpii, mags. 4 and 8, 
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dist. 0-3*). Burnham had a marvellously acute 
eye, some of the pairs discovered with the 6-in. 
taxing the powers of the largest telescopes to 
separate. His next work was done with the 
l&J-in. refractor of the Dearborn Observatory, 
Chicago, from 1877 to 1879; with this he dis¬ 
covered 413 pairs, many of which are recorded in 
vol. xliv. of Memoirs of the Royal Astronomical 
Society. 

Burnham was selected in 1879, on Prof. New¬ 
comb’s recommendation, as Prof. Holden’s col¬ 
league for testing the atmospheric conditions at 
Mount Hamilton preparatory to the founding of 
the Lick Observatory. He remained there to 
observe the transit of Mercury in t88i, and was 
afterwards on the staff of the Lick Observatory, 
making still further discoveries and observations, 
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mo that in 1894 he had discovered more than half 
Of the known pairs of which the distance was less 
than 1*. 

Burnham afterwards returned to Chicago as 
professor of practical astronomy at the University. 
The first volume of the Publications of the Yerkes 
Observatory consists of his great “General Cata¬ 
logue of Double Stars,” which has become the 
standard work of reference on the subject. He 
continued the work of discussing measures and 
orbits, and of drawing up lists of stars that needed 
observation, until within a few years of his death. 

Burnham was elected a fellow of the Royal 
Astronomical Society in 1874 on the nomination 
of the Rev. T. W. Webb, whose “Celestial Ob¬ 
jects ” had first directed his attention to double 
stars. He was elected an associate in 1898, 
having received the gold medal in 1894. 

A. C. D. C. 

We announce with regret the death on Thurs¬ 
day, March 31, of Mr. T. E. Gatehouse at the 
age of sixty-six years. Mr. Gatehouse was for 
some forty years associated with our contem¬ 
porary, the Electrical Review, of which he had 
become editorial and technical director. As a 
young man he was a pupil of Robert Sabine, one 
of the most able pioneers of electrical industry, 
and later he worked with Sir Charles Wheat¬ 
stone and Sir Samuel Canning. From these he 
obtained a broad knowledge of electrical engineer¬ 
ing in all its aspects, and especially of telegraphy, 
both on land and by submarine cable. As a young 
engineer he also took great interest in schemes 
for electric lighting, and himself held a number 
of patents for improvements in both the arc and 
incandescent lamp systems. In 1881 Mr. Gate¬ 
house joined forces with a fellow-pupil under 
Sabine, Mr. R. H. Kempe, who was proprietor, 
with Mr. H. Alabaster, of the Telegraphic Journal 
and Electrical Review (afterwards the Electrical 
Review), and Mr. Gatehouse was made editof, 
a post which he held until a few years 


ago. Failing health compelled him to give 
up active work as editor, but as editorial and 
technical director he kept in touch with the 
journal, and lent his aid in a consultative capacity 
until a few days before his death occurred. 

The death is announced of Mr. Sydney Fisher, 
one of the leading authorities on agnculture in 
Canada. Mr. Fisher was born 111 1850, and 

educated at McGill University, and later at Cam¬ 
bridge. At the age of thirty-one years he entered 
the Dominion Parliament, and, with the exception 
of an interval lasting from 1891-96, was a repre¬ 
sentative in it continuously until 1911. He made 
a study of the principles of agriculture, and when 
Sir Wilfrid J.aurier came into power in 1896 was 
appointed Minister of Agriculture, an office which 
he held for fifteen years. During his tenure of 
office Mr. Fisher initiated a progressive agricul¬ 
tural policy, the most important part of which was 
the establishment, in various parts of the 
Dominion, of experimental farms, where careful 
and profitable research has been undertaken. Mr. 
Fisher will also be remembered as the first vice- 
president of the International Institute of Agri¬ 
culture convened at Rome in 1908. 

The death is announced of Mr. \iexander 
Wyvter Blyih, which occurred on April 1 
at the age of seventy-six years Mr. Blyth 
was for forty years public analyst for the 
county of Devon and the borough of St. 
Marylebone, and a past-president of the In¬ 
corporated Society of Medical Officers of 
Health. He will be best remembered as the 
author of a number of hooks on public health, 
among which are " Foods : their Composition and 
Analysis,” "Poisons: their Effects and Detec¬ 
tion," and “A Manual of Public Health.” He 
also communicated a number of papers to the 
Royal Society, the Chemical Society, and the 
Royal Sanitary Institute. 


Notes. 


At the meeting of the Roval Society on May 5 the 
Croonian lecture will be delivered by Dr. Henry Head 
on “Release of Function in the Nervous System.” 

Prow. J. Norman Collie, professor of organic 
ihemistry in the University of London, and Sir W. 
Morley Fletcher, Secretary of the Medical Research 
Council (Privy Council), have been elected members 
oi the Athenaeum under the provisions of the rule 
of the club which empowers the annual election by 
the committee of a certain number of persons “of 
distinguished eminence In science, literature, the arts, 
or for public service.” 

The Institute of Physics will be inaugurated at a 
meeting to be held on Wednesday, April 37, at 6 pun., 
in the hall of the Institution of Civil Engineers, Great 
George Street, Westminster. Sir Richard Glasebrook, 
the president, will preside, and Sir J. J. Thomson will 
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deliver an address Mr \. J. Balfour Is expected to 
be present and to extend a welcome to the institute. 
Non-members of the institute or of the societies asso¬ 
ciated with it mav obtain tickets of admission on 
application to the Secretary, KkEssex Street, Strand, 
W.C.a. 

A good deal of attention has been devoted in the 
medkal, pharmaceutical, and general Press to the 
provisions of the Draft Regulations drawn up bv the 
Home Office under the Dangerous Drugs Act of 1920. 
The drugs specified in the draft regulations are opium, 
morphine, diamorphtae, cocaine, and ecgonlne, and, 
with certain exceptions as regards pharmacists, 
medkal men, dentists, and veterinary surgeons, the 
msnutneture, possession, purchase, or sale of an\ of 
these drugs is prohibited except to persons duly 
licensed or otherwise authorised by the Home Office. 
Apparently a chemist successfully synthesising one of 
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these drugs such as morphine without previously 
securing a luence for himself and the premises he 
works in might be regarded as manufacturing the 
alkaloid and thereby infringing the regulations 
Similarly he would require a licence before he could 
acquire and keep any of these drugs in his lxbontors 
and he would have to produce his stock for the inspec 
tion of any constable who desired to see it and if 
anv of it had been used or otherwise disposed of 
satisfy the constable that a record of the trnnsiction 
had been kept in the proper form in the appropriate 
book The regulations appear to have been prepared 
without consideration of the fact that drugs of this 
kind are in common use for purely scientific purposes 
and it be hoves chemists and others concerned to bring 
pressure to bear on the Home Office to ensure the 
exemption of scientific workers from the operation of 
the regulations when they come into force 
The hilfvtarlv meeting of the council of the 
National Lnion of Scant fic Workers was held at 
the University of London Club on Saturday \pril 9 
the president Prof L Burstow in the chair It was 
resolved unanimously that the council views with mis 
giving the subordination of scientific workers con 
trolling scientific staffs to non scientific officials in 
Government Departments deplores the growing ten 
dency of public bodies to reduce expenditure on educa 
tion particularly in neglecting to provide for further 
institutions for the study of science and technology 
and by threatening existing institutions with closure 
irrespective of their national utilitv and will tal c 
steps to oppose the tendency to discriminate solely on 
account of sex between the salaries of scientific 
workers of the same grade and professional standing 
The following two resolutions on secret research in 
universities were also adopted — That this council 
is of the opinion that it is neither practicable nor 
desirable that research for Government Departments 
or other bodies demanding the maximum privacy in 
its pursuit in 1 the greatest strictures on publication 
should be undertaken under the auspices of a univer 
sity or of one of its departments and I hat the 
executive committee of the union be instructed to 
direct the attention of university authorities through 
out the I mgdom to the danger of undertaking (except 
in a nation d emergency) research under the Official 
Secrets Act or similar conditions in university build 
ings as the pursuit of such research is hostile to the 
university tradition of freedom of teaching reseirch 
and intercourse the freedom of the university scien 
tific worker and the best interests of education 
It is announced that the biological expedition to 
Spitsbergen organised in Oxford University is to set 
out m June Financial difficulties have been partly 
overcome but according to the Times funds are 
still inadequate to allow the whole programme to be 
followed The expedition comprising ten or eleven 
members will be under the leadership of the Rev 
F C R Jourdain and will devote its attention 
principally to ornithological work on the west coast, 
although It is hoped that ice conditions wilt allow a 
visit to New Friesland The promoters have been 
well -advised. In view of their inexperience in Arctic 
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conditions to make use of Norwegian hunting sloops, 
and so have the assistance of expert seamen If the 
ice conditions are normal this year as they promise 
to be the expedition should have an interesting time 
and do some useful biological work especially on 
Prince Charles Foreland 

In commemoration of the quatercentenary of the 
death of Fcrdinanl Magellan on April 37 Mr E 
Htawood read a paper to the Royal Geographical 
Societ) on April 11 on the world map before and after 
Magellan s voyage Mr Heawood showed the influence 
on cartography before Magellan s voyages of the mis¬ 
representations largely dating from Ptolemv which 
reduced the circumference of the globe and extended 
land areas longitudinally Thus the voyage across the 
Pacific did not promise to be so long as it was in realitv 
One result of Migcllan s voyage was to give greater 
appreciation of the width of the Pacific Ocean and 
another ct r ously enough was to bring into renewed 
promm nee the con eption of a great southern con 
tment—an idea yvhth dated from high antiquity and 
was r vised by the discovtry of Fuegia Mr 
Heawood is not inclined to believe that Magellan 
Strait wa9 known previous to the Magellan voyages, 
and thinks that earlier indications of it on maps were 
prompted by the hope rather than the knowledge of 
its existence 

Ihk second Herbertson memorial lecture of the 
Geographical Association was delivered by Dr H R 
Mill in the map-room of the Royal Geographical 
Society on April 6 After references to the growth of 
geographical research in this country ind to the 
career of the late Prof Herbertson the lecturer 
developed the theme of regional geographical studv, 
and illustrated it bv a detailed discussion of the 
problem of mapping the average rainfall of a region 
on a large scale The steps by which the relation of 
average rainfall to the configuratidn of the land had 
been established were described and stri ss was 1 ud 
on the practical importance of such maps in planning 
waterworks and in developing waterpower The im¬ 
portance of amplifying such researches is had been 
made by establishing a hydrometric survey was in 
sisted on and the plan of a geograph) of inland waters 
laid down For such work the river basin was the 
natural unit and the Ordnance Survey maps should 
be adapted to it by the insertion of watershed lines 
separating the valleys and by a senes of levels along 
the stream beds The full description of the nver 
system and regime would require the consideration of 
geological botanical and economic conditions as well 
as of meteorology 

An account of the twenty fifth annual Congress of 
the South Eastern Union of Scientific Societies 
was pnnted in Nature of June 34 1930 The 
South Eastern Naturalist which has just ^een re 
ceived contains the proceedings and transactions of 
the union during 1930 under the presidency of Sir 
Edward Brabrook the papers read at the congress 
are printed in full and the reports made by the 
various committees and sections are given The 
annual congress for 1931 will be held at Reading 
on June 8-1 1, and the president for 1931-33 is Prof. 
E B Poulton 
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In accordance with the provisions of the will of 
the late Dr R T Nichols the Roval Society of 
Medicine will offer triennially a prise of the value of 
350( open to any British subject for the most valu 
able contribution towards the discovery of the 
causes and the prevention of death in childbirth from 
septicemia The society is open to receive com 
pellng essays for the first award until at latest 
June 30 1924 The works submitted must be type 
written or printed m English marked Nichols 
Prise and accompanied by the name and address of 
the author Work already published will be eligible 
provided it appeared not earlier than June 30 1921 
Further particulars of the prize are obtainable from 
the Secretary of the Royal Society of Mtdtcine 
1 Wimpole Street W 1 

At the fourth annual meeting of the National Asso 
nation of Industrial Chemists held at Sheffield 
recently and presided over by Mr A B Searle the 
general secretary’s report on the activities and pro 
gresa of the association during 1920 was read At 
present there are nearly 1100 members on the register 
and a slight gain in membership has been made The 
economic status of the members has been considered 
by a special committee, and a scale submitted to and 
approved by the natioml council These endeavours 
to obtain better remuneration were upset by unforc 
seen c rcumstances but the experience gamed shows 
that the association has prospects of doing good worl 
in this direction when trade is more normal Another 
committee discussed preliminaries with the British 
\ssociation of Chemists in order to try to bring about 
an amalgamation and negotiations are still proceed 
ing In the interests of the industrial chemist it is 
regarded as essential that every effort should be made 
to obtain an organisation strong both numerically and 
financially and one that is fully representative of the 
industrial chemists of Greit Britain It is pcssiblc 
that much headway mav be made in this direction bv 
amalgamation with the British Association of 
Chemists and possibly by affiliation with the Non 
manual Workers Federation All lommumcations 
with reference to the association should be addressed 
to the General Secretary Ihe White Building Fitz- 
alan Square Sheffield 

Under the title of La Dame de 1 Arable in 
L Anihropologie (vol xxx Nos 3 4) M L Siret 
publishes an elaborate fully illustrated paper on the 
cult of trees m Druidism The author reviews the 
occurrence of tree cults in ancient France with com 
parative illustrations from the East as far as Nineveh 
and certain allied questions such as the extension of 
Eneollthic commerce towards the north and the ex 
portation of precious metals to the west 

The myths of the Alsea Indian tribe of Oregon arc 
collected with the original texts by Mr L 1 
Frachtenberg in Bulletin No 67 of the Bureau of 
American Ethnology Generally speaking this mytho 
logy Is characteristic of that area of the north west 
which embraces northern California Oregon and 
Washington It is typical of the north-west in so 
far at It is lacking in mtgra’ion myths such as are 
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found among certun tribes of the south west and 
<_ast On the other hand it is intimately connected 
with the mythology of the tribes of northern Cali 
forma and it exhibits special points of contact with 
the folk lore of their neighbours to the north especially 
the Salish These points of resemblance and contrast 
ire carefully worked out in the introduction to the 
present volume 

In the March issue of Man Mr Ainsworth Dickson 
describes the only survivals of the regalia of the Wa- 
Vumba tribe in the delta of the Lmba River which 
formerlv m irked the coast il bound irv of German and 
British East Africa They are descendants of a party 
of Persians who migrated about a d 1200 to this 
district from the plains of Sheraji About a d 1700 
the countrv was swept by a horde of cannibals from 
(he south and miny of the people removed for safety 
to the adjacent Istand of Wisscin where they founded 
1 citv Hie objects now described consist of drums 
horns md cvmbals used at the enthron ment of a 
sultan and with the ruins of a few mosques and 
some Durbar customs they form the only material 
evidence of a once flourishing Persian colon} on 
African soil 

Somf interesting notes made on a cuckoo during 
the deposition of its eggs appear in British Birds for 
March The author Mr Edgar Chance kept a 
single female under observation throughout the whole 
(f this time vvhi h lasted until no fe ver than twentv 
one eggs had been laid All were dropped at intervals 
of forty eight hours into the nests of meadow pipits 
save in the case of the fifteenth egg for which the 
nest of a tree pipit was selected there being no 
meadow pipit s nest available Deposition always 
took pi ico in the afternoon and an egg was never 
left in a nest until after the first egg of the foster- 
p 1 rents had been laid On each occasion after 
drepping her egg into the nest she removed one of 
her dupe s eggs and this was either swallowed at 
tlie nest side or borne ivvav and disposed of Ap- 
par ntlj onlv when forced by dire ne essitv will she 
leave an egg in a nest in which ncubation has 
commenced 

The value of the statistics of variation for the studv 
of fossils is discussed at great length by Dr Ham 
Klahn in the Benchte of the Natural Historv 
Socictv 1 f Freiburg m Breisg iu (vol xxii part 2 
1920) Numerous tables of measurements of bracbio 
pods ammonites and species of Helix are given and 
various mathematical treatments are attempted to 
determine (he limits of species and van lies Part of 
the memoir is a criticism of Wedekind s work on the 
prin iples and methods of biostratigraphy 

We h ive received some parts of the seventh volume 
of Ibenca a weekly review of the sciences and their 
applic itions published in Tortosa The penodical is 
well illustrated and wntten in an attractive manner 
containing general articles and summaries besides the 
usual news and reviews of recent publications In 
Spain it cannot fail to spread an interest tn the pro¬ 
gress of science while to other countries it affords a 
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means «f obtaining news of Spanish scientific work. 
One original article gives an account of the Medusas 
found on the coast of Catalonia, and another describes 
•the geology of the country between Tortosa and Cas¬ 
tellan. There is also an Illustrated article on the 
National Museum of Natural History at Madrid. 

Among recent publications on mineral oil ma> be 
mentioned Bulletin 652, U.S. Geol. Survey, on "The 
OH and Gas Field, Oklahoma,'’ and Bui- 
■ietin '656 on "Anticlines in the Bighorn Basin, 
Wyoming.” The Cushing fidld has been opened up 
•ince 1913 with such rapidity and success that con¬ 
siderable waste occurred. Its describer, C. H. Beal, 
bdieves that the oil and gas have collected from the 
broad gathering-ground provided by the gentler slope 
«f the anticlinal to the west, the gas arriving first 
Into the crest of the fold, and banking up a following 
oil-pool west of It. The field in southern Wyoming is 
in Cretaceous strata, and here again it is pointed out, 
by D. F. Hewett and C. T. Lupton, that there is 
most likelihood of oil where upfolds occur near large 
areas of gentlv rising beds. The area of supply con¬ 
trols the quantity in the anticlines. In the “Summary 
of Progress of the Geological Survey of Great Britain 
for 1919” (1930, a\. bd.) some details are given 
of the recent borings for oil in Derbyshire and Staf¬ 
fordshire. The Lower Carboniferous shales, and not 
the limestone, ore regarded ns the probable source 
of such oil as has been found. 

Ws have received the fifth list (for 1917) of the 
earthquakes registered at the observatory of De Bilt, 
Holland. This station is provided with a pair of 
Galitsin seismographs, a Wiechert astatic seismo¬ 
graph, and a pair of Bosch horizontal pendulums. 
The catalogue, which is one of the most complete 
issued, gives for each of the 394 earthquakes recorded 
the time, period, and amplitude of every phase, with 
a summary of the times of the principal phases at 
•other observatories and the position of the epicentre 
when -that is known. The munitions explosion in the 
north of England on October 1, 1917, was manifested 
in Holland by the rattling of windows, etc., while 
that of East London on January 19, 1917, apparently 
passed unnoticed. 

The Danish Meteorological Institute has published 
the Issue for 1920 of the annual report on the state of 
the Ice in the Arctic seas. The year showed several 
peculiarities in amount and distribution, although 
Information was lacking from many regions. In the 
Barents Sea ice was much scarcer than usual, and 
there was open water as far east as Novaya Zemlya 
all the summer, while even the Kara Sea offered fewer 
difficulties than in normal years. On the west coast 
of Spitsbergen the condition differed little from the 
normal, but Storfjord was exceptionally free from ioe 
In late summer. There is little information from the 
east coast of Greenland, but more ice than usual 
pasted round Cape Farewell into Davis Strait. This 
meant that the ice must have been packed dose 
against the east coast, since the shores of Iceland 
were .practically free from Ice throughout the year. 
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On the Newfoundland Banks Icebergs were numerous, 
and dfiftsd somewhat further south than usual during 
the first half of the year. In Davis Strait and Mel¬ 
ville Bay the ice was more abundant than usual during 
the spring and early summer. 

The index-numbers of vols. xxiii.of the Physics end 
Electrical Engineering Sections of Scienct Abstracts 
complete the volumes for the year 1920. As compared 
with the volumes for 1919, the Physics Section with 
its 750 pages shows an increase of about 90 pages, 
and the Electrical Engineering Section with 633 page* 
an increase of 150 pages. The number of physics 
abstracts has increased from 1580 to nearly 1670, and 
that of the electrical engineering abstracts from 940 to 
nearlv uao. These changes bring the two volumes 
back to pre-war dimensions, although the number of 
articles abstracted is still considerably below the pre¬ 
war number. Unless there is a marked Change in 
the importance of the articles abstracted, this Increase 
in the average length of an abstract cannot be regarded 
as alto^ther satisfactory. Apart from this tendency, 
the volumes retain their positions as annual records 
of the progress of physics and electrical engineering, 
with which no worker who requires accurate and up- 
to-date information can afford to dispense. 

An interesting paper by Mr. G. Stead was read to 
the Institution of Electrical Engineers on March 16 in 
which the effect of electron emission on the tempera¬ 
ture of the filament and anode of a thermionic valve 
was in\estigated. It was found that the temperature at 
any point on a tungsten filament which was emitting 
electrons wss altered by the passage of the emission 
current through the filament and by the latent heat of 
evaporation of the electrons. Direct measurements 
were made with an optical pyrometer of the tem¬ 
perature along the emitting filament. It was found 
that the distribution of temperature was unsym- 
metrlcal, the negative limb being hotter than the posi¬ 
tive limb. An account is also given of measurements 
of the temperature of an anode undergoing electron 
bombardment. The curve obtained, which shows the 
relation between the anode temperature and the 
number of watts dissipated by the anode per sq. cm. 
of surface, will prove useful to manufacturers. 

On March 17 Sir William Noble read a paper to 
tjie Institution of Electrical Engineers on " The Long¬ 
distance Telephone System of the United Kingdom.” 
It deals mainly with the improvements that have 
been made in line-ptant design during the last ten 
years. The recent expansion of long-distance tele¬ 
phony has led to a congestion of the pole lines along 
roads, railways, and canals. Improvements, however, 
in underground long-distance telephone cables have 
led to a solution of the difficulty, and practically all 
the new trunk lines are, in consequence, underground. 
The three-electrode thermionic amplifier can be used as 
a telephone repeater, and its general Introduction has 
revolutionised long-distance communication schemes. 
Amplifiers esn also be used to obtain duplexing—that 
is, both.way working of the line. • “Wired wlrelees” 
or, as It Is better called, “high-frequency carrier-wave 
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telephony" was also discussed but its practical use 
in this country would be very limited 
Ikb sensitising of photographic emulsions for green 
has always presented difficulties The well known 
M gap la the green of ortbochromatic plates, which 
caused certain natural greens to be rendered too dark 
is peThaps the most notable of the irregularities We 
learn from a communication of Dr Konig s in this 
month’s Colour Supplement of the Brttish Journal of 
Photography that Dr Robert SchulofT of the Hochst 
dye works has prepared a new dye pinaflavol 
which Dr Eder finds to be the long required green 
sensitiser having a maximum at about the line E 
filling sharply to D, and extending without gaps to 
F It yields a strong even spectrum band over 

the whole of the green blue, and violet The rapid 
fail! of sensitiveness at D is of especial idvantage in 
three-colour photography as the green record can be 
taken with a yellow filter which can easily be obtained 
of great transparency to green Hitherto it has been 
necessary to cut off the red as well as the blue by 
means of a green filter and all green filters reduce 
very notably the very colour that it is desired that 
the} should transmit Pinaflavol is used in the same 
manner as the cyanine and isoevaninc sensitisers 
Thb salving of the Italian battleship Leonardo da 
I met forms the subject of an illustrated article in the 
Engineer for March 18 This ship was blown up at 

anchor at Taranto in 1916 the rent in the hull 
measuring more than sq ft and extending up 
both sides. The vessel settled down by the stern 
capsized to port and sank in six fathoms of water 
She is 650 ft long, the displacement is 22 380 tons, 
and she is armed with thirteen is in guns Being 
extremely valuable a committee was set up to report 


on different schemes of silvige and to arrange for 
carrying out the work It was finally decided to re 
float the ship upside down by means of compressed 
air to tow her into the Tiranto dry dock and there 
to repair the dimige so that she could afterwards be 
righted at sea The superstructure turrets guns 
etc , were det iched and left provisionally at the bottom 
of the set in order to permit the vessel to enter the 
dry dock in an inverted state The while of the pro¬ 
jected work has now been accomplish d and the ship 
was righted on Janniry 24 last The salvage of this 
vessel constitutes a most remarkable ind unpre 
cedented feat It is also notable from the engineer¬ 
ing point of view since it has proved possibilities for 
the use of compressed air whirh hid not previously 
been put to the test 

A vxry useful catalogue (New Series No 1) of 
second hand books and journals deiling with zoology 
has just been received from Messrs Wheldon and 
Wesley Ltd 38 Great Queen Street W C 2 It con¬ 
tains the titles of no fewer thin 2481 works (many 
from the library of the lite F Du Cane Godman) in 
the depirtments of Pisces Reptilia and Batrachia 
A\cs Mammaln Anthropology Domestic Quadrupeds 
ind Birds Generil Systems and Eirlv Treatises and 
General Faunas also text books and miscellanea 
The catalogue can be obtained free of iharge upon 
application to the publ shers 

On p 8 a of our issue for March 1* we referred to 
Mr A C Kinsey s papers on American Cynipid-e 
or gall wasps Owing to an oversight they were 
attributed to the Proceedings of the U S National 
Museum whereas they were published in Bulletin 42 
of the American Museum of Natural Histoiv 


Our Astronomic*! Column. 


Discovery of Pons Winnlcke s Lomf r —Th 
comet Pons-W in neck e was detected by Prof Barnard 
on April tod aih 170m G M I R A 15I1 54m 38s 
N ded 36° 38 Daily motion 50 in north following 
direction Tne indicated date of perihelion is June 11 
or 12 lhere will be 1 fairly close approach to the 
earth but no collision Meteors are \erv probable 
about June 27 

Rubs Comet —This comet is brighter ng md 
coming into a more convenient position for European 
observers Many observations are reported the latest 
being made at Copenhagen by Miss Vinter Hans* n 
GMT Apnl 4 14E 47 9m apparent R A 

20b 26m 3140s apparent & declination 2° j8 5' 

On Apnl 2 the cornet was described as small ind 
bright, about 8th magnitude with strong central con 
densatlon, no tail seen but moon bright It remained 
visible In the dawn as long as 9th magnitude stirs 
The orbit and ephemeris given in Nature for March31 
are not much In error and there is every reison to 
anticipate that the comet will attain faint naked-eye 
usibility It will pass dose to thi North Pole in mid 

Double Stars— Mr J Jackson contributes an 
artide on this subject to the Observatory f<jr March 
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in which he exunnes the irn.ru fir di tinguishing 
physical pairs from optical one It is pointed out 
that two stars of the 9U1 m ignitude or brighter 
within j' of each other are likely to form a ph\s il 
pair Wide pairs w ith appreciable relative mot n arc 
in most cases opb al without appreciable rel itiy 
motion their state is doubtful unless there is » con 
sidernble common proper motion 
If the relative motion of a pair of stars is 1 ss 
than P M /to they ar probably binary Some ob 
servers h ive been very reluctant to admit the first 
principle and have question d the binary character 
eeen of such obvious pairs as &i Cvgm 
Mr Jackson applies his principles to selected por 
tions of Burnham s General Catalogue classifying 
several stars s obviously binary others as almost 
certainly optical He passes on to consider the hvp 
thetical parallax on the assumption that the miss tf 
each system is twice that of the sun He shows th t 
this may often be estimated even if only l small p r 
tion of the orbit has been obsened where its yilue 
is large the star should be put on the list of parallax 
stars If the obseryed parallax is not very different 
from the hypothetical one the star is probably a 
physical bmarv Thus /8 4973 and fi 7514 are shown 
to be respectively physical and optical 
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The lateraal Physics of Metals. 


T HE general discussion on the failure of metals 
under internal and prolonged stress, held on 
Wednesday, April 6, was of special interest for several 
reasons. In the first place, being arranged jointly by 
the Faraday Society, the Institution of Mechanical 
Engineers, the Iron and Steel Institute, the Institute 
of Metals, the Institute of Shipbuilders in Scotland, 
and the East Coast Institution of Engineers, it con¬ 
stituted a symposium which united the physicist, the 
metallurgist, and the engineer in.the discussion of n i 
problem which can be solved only by the cooperation ! 
of all three. The problem Itself, also, is of no small 
Interest, whether viewed from the practical point of ! 
view of the engineer who is concerned with the 1 
adequate safety and permanence of his works, or I 
from the scientific point of view as a question of the I 
internal physics of metals and of solids in general. | 
Briefly, we have first the long-known phenomenon 
miscalled “season-cracking” in brass. A cold-drawn l 
rod or tube, or a spinning such as a cup, may appear | 
to be perfectly sound and good when first made, but 
after a time, which may be a matter of hoiu -9 or of | 
years, It breaks, seemingly spontaneously. Such 
fracture we now know is the result of the prolonged 
operation of an Internal stress which existed in the 
finished article as the result of undue deformations 
applied to the metal during manufacture, and this 
stress has in time proved sufficient to pull the con¬ 
stituent crystals apart. This is a type of fracture 
quite different from that which the same metal under¬ 
goes if broken in the ordinary way in a tensile test, 
when fracture occurs through the crystals themselves, 
and not through their junctions 

Until iqiq this phenomenon stood ns an isolated, 
but important, fact in connection with brass, but I 
then it was discovered that other metals, such as I 
certain aluminium alloys, lead, and even steel, could I 
undergo similar inter-crystalline fracture after the 
lapse of time if left, under suitable conditions, exposed 
to a sufficiently severe and continuously acting stress. 
In view of these discoveries Rosenhaln and Archbutt 
put forward the suggestion that inter-crystalline frac¬ 
tures of this tvpe arise as a consequence of the exist¬ 
ence of an amorphous layer between adjacent metallic 
crystals; such a layer is regarded as consisting of a 
highly viscous, under-cooled liquid, and should, there¬ 
fore, be subiect to a minute amount of movement— 
either true viscous flow or visco-elastic displacement— 
under the action of long-continued stress. If, then, 
the form of the crystal boundaries Is such as to 
favour easv relative displacement, inter-crvstalline 
fracture will ultimatelv result, while if thp boundaries 
between crystals are irregular or rough, displacement 
will soon be checked and no fracture occur. Rosen- 
hain and Archbutt found that in their aluminium alloy 
thev could produce at will a micro-structure with smooth 
boundaries in which failure under stress might occur 
within an hour, while in another condition Ihe same 
material would resist failure for manv years, and 
probably indefinitely. Similar results were obtained 
with lead, and in the cose of steel also indications 
of a powerful effect arising from the nature of the 
crystal boundaries were found. 


More recently Moore and his collaborators at Wool¬ 
wich have shown that the selective action of certain 
chemical reagents, such as mercury salts, and am¬ 
monia on inter-crystalline material, in the case of 
brass, plays a most important part in the process of 
“season-cracking"; indeed, they go so far as to say 
i that, in brass at all events, such chemical action is 
I essential to the occurrence of tho phenomenon. In 
reply to this contention Rosenhaln and Archbutt have 
recently shown that while even in their special alloy, 
in which the phenomena are most strictly analogous 
to those in brass, but more rapid, and therefore more 
readily studied, chemical action—in that case by air 
nr water vapour, or both —also affects the process, yet 
it seises, not as the prime cause, but as an accelerator. 
Specimens of their alloy which fail, when left in the 
air, in a few hours, withstand the same stress for 
several days when kept in a high vacuum or in 
hvdrogen; ’ yet they ultimately fail even in the total 
absence of chemical action, and it is suggested that 
severely stressed brass will do so also, given time 
enough. 

The main discussion, however, did not turn upon 
the relatively minor differences between the views of 
Moore and of Roscnhain, but rather upon the general 
question of the existence of the supposed inter¬ 
crystalline amorphous layer and its properties. Here 
it seems that some of the metallurgists who wished 
( to dispose of this theory on a priori grounds—that 
the existence of such a layer in “ highly crystalline ” 

I materials like metals was not possible—adopted a 
! somewhat unintelligent and unscientific attitude. 
They cannot surelv claim to have so intimate a know¬ 
ledge of the behaviour of atoms during crystallisation 
as to entitle them to say that when two growing 
rrystals approach each other the process of crystal- 
lisation must continue until the last layer of atoms 
is in some wav forced to assume some orientation 
common to both the adjacent space-lattices. Nor 
can thev dispute that a highly viscous liquid may 
behave as a hard and brittle quasi-solid under forces 
as ordinarily applied, i.e. at relatively rapid rates, and 
may vet undergo flow or viscoelastic displacements 
if sufficient time is allow’ed. 

It is not, perhaps, possible to say that the actual 
existence of amorphous lnter-crys'talllne layers In 
metals is proved, but it must be admitted that there 
is more than a strong frima facie case for the theory, 
and, further, that it serves to explain and unifv a very 
large range of phenomena which otherwise lack ex¬ 
planation or correlation. The theory of an amorphous 
inter-crystalline layer must at least be regarded as 
an extremely helpful hypothesis which has been gain¬ 
ing steadily in strength from the accumulation of 
experimental evidence during the past ten years. 
Whether it will ever be possible to place it on a surer 
foundation it is difficult to predict, but our methods 
of studying the internal structure of matter have 
made such great progress in recent years that more 
is to be anticipated. Meanwhile, so far as inter- 
crystalline fracture under prolonged stress is con¬ 
cerned, it remains the only tangible explanation which 
was put forward during the discussion. 


Mongolian 

D r. F. C. CRU 1 KSHANK read a paper on 
March ax at a meeting of the Royal Anthropo¬ 
logical Institute entitled “The Ethnological Slgni- 
ficance of Mongolian Imbecility.” He pointed out 
that Robert Chambers eighty years ago directed atten¬ 
tion to the occurrence in England of persons who in adult 
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Imbecility. 

life are yet a “ kind of children ” and “ of the Mon¬ 
golian type.” In 1866 Dr. Langdon Down definitely 
described a type of idiocy that he called Mongolian, 
and that has been recognised ever since by physicians. 
The homologies of these imbeciles have been aiscuteed 
by medical men from various points of view, but it 
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is generally held that their resemblances to racial 
Mongols are only “accidental.’' Dr. Cruikshank, 
however, maintained that many of the characteristics 
of these children are really Mongoloid, while others 
are definitely simian and exhibit convergence towards 
the orangoid rather than the chimpanzoid or general 
t)pe of great ape. It was pointed out that ‘‘Mon¬ 
golian imbeciles ” adopt the horizontal disposition of 
the lower limbs in sitting that is characteristic of 
racial Mongols and of orangs, in contradistinction to the 
vertical disposition adopted by negroes and other non- 
Mongoloid races, chimpanzees, and gorillas. The cor¬ 
relation of the “habitual posture " with various struc¬ 
tural peculiarities was insisted upon and discussed 

An attempt had been made to explain away these 
homologies by reference to the hspoihesis of gland- 
balance influence on racial peculiarities, first put 
forward by Dr. Cruikshank in the I.ancet in 1912 
He maintained, however, that this hypothesis was 
by Itself Inadequate, and that it was necessary to 
invoke the notion of a line of common descent, even 
though in consequence it became impossible to avoid 
acceptance of some such polyphyletic scheme of 
human origin as that of Klantsch While there was 
abundant evidence, both historic and prehistoric, 
making it Impossible to exclude the persistence In 
Western Europe of sufficient “ Mongolian " blood to 
account for tnr Mongolian characteristics of these 
unfinished children we call “Mongolian imbeciles,” 
the orangoid homologies were not thus explained. 
Further precise anatomical study was required, not 
only of the Mongolian imbeciles, but also of the many 
Western “ Mongoloids ” who are not actually imbecile 
and of the Mongolian races themselves. 

Finally, It was shown that while “Mongolian" 
imbeciles converge towards the orang, there is another 
tvpe of mental defect recognised in Europe whereof 
the subjects converge markedly in respect of their 
simian homologies towards the chimpanzee and awav 


from the orang. There was need then for the co 
ordination of the observations of the physicians and 
the anthropologists in the free discussion of their 
observations. 

In the course of the discussion which followed the 
reading of the paper. Prof. Keith, while congratulating 
the author on his work as ,1 pioneer in tills subject, 
maintained that the homologies to which he had 
directed attention were superficial Mongolism, he 
held, was pathological, and arose out of some defect 
in the working of the lomplicated internal mechanism 
which was a common inheritance of man and the 
anthropoids Of this working we knew' little except 
that in certain obscure conditions it gave rise to such 
abnormalities as acromegaly, cretinism, Mongolism, 
and the like Dr. Lnngdon Down directed attention 
I to certain peculi.irities in “Mongolian” imbeciles 
1 which had not been mentioned by the author. The 
iris was frequently spotted and lacking in colour, the 
I hAir grew further dowm the bark of the neck than in 
the normal, and the sides of the face were often 
covered with a down. Prof Elliot Smith expressed 
the view that Mongoloids were purely pathological 
specimens, and directed attention to the recent inves¬ 
tigations of certain Dutch physicians which indicated 
that these abnormalities were due to an interference 
1 with pre-natal growth in the seventh week of intra¬ 
uterine existence, und occurred in the offspring of 
. \oung or worn-out mothers. Dr F. C. Shrubsall 
I described a number of cases observed among defective 
1 children In the London area, and adduced statistics In 
I support of the view that they occurred with greatest 
frequency in exhausted mothers. They were often 
followed’by a miscarriage. 

| In his reply Dr. Cruikshank maintained that the 
I view that the Mongoloid arose from a disturbance of 
the gland-balance or from an interference with pre¬ 
natal growth was not inconsistent with his theory of 
| common descent. 


The Alaskan Salmon. 


IN an article of exceptional interest contributed to 
the Scientific Monthly for February, Prof. Barton 
W. Evermann, an American ichthyologist of emin¬ 
ence, asks this question: Can the Alaskan salmon 
fisheries be saved? These Pacific salmon are of 
economic value for the whole world. The first 
cannerv was erected and operated in 1878, and by 
1918 the number had grown to 135. The pack was 
8159 cases in 1878, and in 1914 about 2,500,000, the 
highest figure yet reached In 1919 the total pack had 
been reduced to about 1,250,000 cases, and there is 
every reason to fear that the decrease is progressive. 
The most fertile fishery in the world is thus in danger 
of practical extinction (from the commercial point 
of view, at all events) owing to ruthless exploitation 
unchecked by legislation and almost unguided by 
State-directed investigation. 

There are five species of Pacific salmon (Oncorhvn- 
chus spp.V, all of which have much tho same life- 
history. They are anadromous, the adults ascending 
rivers’ In order to spawn. They die, males and 
females alike, as soon as they have spawned; not 
one of them ever returns to the sea. For a brief 
period of a week or two In every year each varietal 
species Is represented onlv by the developing eggs, 
and no parent ever sees its offspring—surely some¬ 
thing quite unique in the vertebrate sub-kingdom 1 
The young fish remain in the rivers for one to several 
years, and then descend to the sea. Each’ river con¬ 
tains one variety, or elementary species, recognisable 
to the fishermen and zoologists (this is the case for 
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the sockeyc, O nerka, at all events), and it is the 
result of the “home stream ” condition. The fry 
reared in one river are said invariably to return to 
the waters in which they have been feared. In all 
cases the sockeye seeks streams which ha\c lakes as 
their head-waters, and the result is that the condi¬ 
tions under which thev are reared arc highly indi¬ 
vidualised. These conditions are most peculiar and 
of exceptional biological interest, demanding the 
fullest investigation. One would hesitate to believe 
in them were not the statements made so positively 
and on the authority of ichthyologists of distinction. 

How to arrest the decline which seems to threaten 
the very existence of an industry of world-importance 
is, however, the author’s chief concern. Restriction 
of the annual Quantity of fish packed is, of course, the 
onlv practicable reniedv, but so powerful are the 
interests involved and so hand-to-mouth are the great 
financial enterprises that any suggestion of the kind 
is certain to arouse intense opposition, and it can 
scarcely be expected in these days that anv conceiv¬ 
able Government will have so much cournge as to 
take the steps that the conditions obviously indicate. 
But Investigation must precede anv such restriction. 
It appears that hatching out frv artificially has had 
no apparent effect—at least, with the methods so far 
employed —and so restriction seems to be the only 
remedy, the productivity of each river being found 
and the rate of exploitation fixed at the highest point 
compatible with undlmlnlshed yield. In a river 
methods of Investigation are possible that could not 
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be followed ui tbi hi It is practicable to 
rack the rivers, permitting the ascent of the fish 
only through a narrow gap It is even possible to 
count the fish that so pass during short sample times 
that can be averaged. Then the ratio of fish ascending 
to spawn to the run of fish four or five years later 
{when the hatched fry return from the sea) can be 
calculated Comparisons over a number of years can 
so be made and a maximum degree of exploitation per. 
nutted 1 he method is of course much more com 
plex than is here indicated, but it Is all highly practic¬ 
able To such statistical investigation would of 
course be added a prolonged study of the spawning 
beds in the head waters even the artificial improve 
ment and control of the spawning and the elimination 
of the natural enemies of the very young fry To 
some extent such investigations have been carried out 
—in spite it is said of the opposition of the Secretary 
of Commerce whose non>appremtion of the value of 
scientific investigation was all that might have been 
expected 

Now, however the commercial interests are 
threatened and the administrative attitude is likelv to 
change—with results of value not onlv to the industry 
hut also to general biology J J 


Recent Applications of Interference 
Methods . 1 

P ROF MICHELbON said that since the armistice 
he had bun interested in thn. questions the 
measurement of the earth tteies a re-determination 
of the velocity of light and the measurement of the 
diameters of fixed stars 

In the first of these problems the experiment reduced 
itself to the measurement of the difference in the 
movements of the free surfaces of water at the ex 
iremities of a long pipe submerged in the ground 
Preliminary work was carried out with microscopes 
but the final records were obtained from the move 
ments of interference fringes Records were taken 
at intervals of two hours on a kinematograph which 
worked continuously for a year The results obtained 
were plotted and found to agree very closely with 
those calculated from theory 
fn the re-determination of the velocity of light the 
arrangement ultimately to be employed was the same 
as that previously used by Prot Mlcbelson, except 
that a much longer distance—say twenty five miles— 
was contemplated This was to permit a larger 
angular movement of the rotating mirror which in 
this case consisted of an octagon of glass rotating at 
about 1000 revolutions per second If the speed were 
so adjusted that the octagon described 45° during 
the time taken by light to pass to the distant mirror 
and back, the returning beam would be undeviated 
This condition could be determined to a much higher 
degree of precision than was possible for the angular 
measurements involved in previous determinations. 
The application of interference to this work lay in the 
method of making the angles of the octagon very 
accurately equal 

The third problem that of measuring the diameters 
of the stars, was solved on lines which Prof Michel- 
son had applied many years ago to the measurement 
of the separation of double stars The methpd con- 
sists ui varying the separation of two slits m front 
of the object glass of a large telescope until the 
visibility of the parallel dllriction fringes seen in the 
focal plane of the telescope is a minimum No exist. 
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mg telescope a of large enough aperture for thn 
condition to be reached in the case ef single star*; 
but by attaching an arrangement ef mirrors In front 
of the large too-in telescope at Mount Wilson 
Observatory which in effect increased its aperture to 
so ft it hod been possible to obtain a result for the 
star a Ononis the fnnges from which disappeared 
when the slits were separated by about 10 ft This 
corresponded to an angular diameter of just under a 
twentieth of a second 


University and Educational Intelligence 

Prof G Elliot Surra n> delivering two lectures, 
one at Groningen University on Apnl 14 and the 
other at the University of Utrecht on \pril 16 
entitled Vision and Evolution These lectures are 
being given under the auspices of the Dutch Royal 
\cidemy of Sciences and form part of the scheme 
for the exchange of lecturers between this country and 
Holland which has been referred to recently in these 
columns 

Ihk Summer School cf Civics organised by the 
Civic Education league is to be held this vear at 
Guddford (Surrey) on July 30-\ugust 14 Courses on 
cct noimcs anthropology, soual biology, maternity 
and child welfare sociology civics and social psycho¬ 
logy will be among those offered, while practical 
training in the presentation of civics (through public 
speaking etc ) and in the regional approach to civics 
will also be provided Full particulars may be had 
from the secretary Miss Margaret Titton Leplav 
House, 65 Belgravc Rood Westminster S W 1 

Ihx governing body f Fmmanuel College C im 
bridge is offering a rese ir h studentship of the innual 
value of i§oi which will be tenable for two veirs 
and renewable m exceptional circumstances for a third 
year The studentship is offered to a tesenrch student 
commencing residence at the college in October next 
and ipplications should reach the Master of Emmanuel 
not later than September 17 The award which will 
be made on the evidence submitted by the candid Res 
should include two certificates of good character on 
account of their career with the names of professors 
or teachers under whom they have studied a state 
ment of the proposed lme of research and evidence of 
ability to undertake that particular class of work 

Whfn the closing of the Finsbury Technical College 
was announced by the Citv and Guilds Institute in 
July last the many friends of the college began to 
take steps to avert the threatened disaster A defence 
committee ccnsisting principally of old students was 
formed and it presented a peti ion to the governing 
body signed by manv workers in all branches of 
science and bv others connected with industry and 
with some of the City Companies who felt that all 
possible steps should be taken to continue the college 
The professional institutes and learned societies pre¬ 
sented a memorial signed by their presidents, and 
other bodies including the National Union of Scientific 
Workers took such other action as seemed likely to 
help The strong hope that with the assistance of 
the London County Council and the Board of Educa¬ 
tion, the future of the college might be assured for 
the next five years was recently expressed bv the 
governing body to the defence committee and the In¬ 
stitutions concerned The success of the negotiations 
Is now announced, and it may be hoped that the 
permanence of the college will In the meantime be 
assured without its distinctive character being In any 
way fmpaired 
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T m annual report, covering the period February, 
1920-February, igai, of the University College (Lon¬ 
don) Committee lias just been issued. During the year 
a$33 whale-time students were enrolled, of whom more 
than 40 per cent, were women; for evening and vaca¬ 
tion courses there were 389 and 387 enrolments 
respectively, and in each Case there were more than 
twice as many women as men. The figures quoted 
for whole-time students include 388 who are engaged 
on post-graduate and research work. The report 
contains a record of the principal activities of the 
college during the year, and also the annual financial 
statements, according to which the expenditure has 
been nearly 119,000!. The revenue from fees was 
45,00a!., and a further sum of about 71,000!. was 
provided by Income from endowments, donations, and 
grants, leaving a deficit for the year of some a6ool. 
The most important benefaction which has been 
received is the Rockefeller gift for medical education. 
Bv the terms of the trust deed the Rockefeller 
Foundation has offered to give 400,000! to Univer¬ 
sity College Hospital Medical School to assist in build¬ 
ing and equipping a clinical unit such as the college 
authorities mav consider desirable, and a further sum 
of 435,000!. will be given towards the support of 
clinical facilities and teaching; the University of 
London, on behalf of University College, is offered a 
sum of 100,000! to assist in extending the anatomy 
and physiology schools at the college, and n further 
sum of 180,000! to form an endowment for laboratory 
teaching. In every case the original plans of the 
college authorities will he the basis of all the changes 
mode. The total sum of monev which is being placed 
at the disposal of the college amounts to no less than 
1,305,000 l 

\ sppcui luncheon was, held on \pril 7 at the 
Roval Hotel, Bristol, in connection with the move¬ 
ment to re-establish the West of England in its 
former position of leadership in the new era of pro- 
gress upon which the Empire is now entering The 
Vice-Chancellor of the University of Bristol, Sir 
Nambard Owen, after referring to the proud record 
of the West of England from the fifteenth centurv 
until the period following the Napoleonic wars, pointed 
out that m the present period of reconstruction it still 
retains its dominant natural advantages, together with 
a relatively much greater increase of population than 
the rest of the country. In this new era, when exact 
scientific knowledge and the capacity to use it are 
the foundations of progress, the universities are the 
pivot of the educational system, in that they are 
directly and indirectly responsible for the training of 
the.teachers in our schools, so that no class can remain 
indifferent to fhe welfare of the universities The 
University of Bristol Is fortunate in possessing an un¬ 
encumbered site of 13$ acres near the heart of the 
city, and through the princely generosity of the late 
Mr H. O. Wills and his sons, Messrs. G A and 
H. H. Wills, it is being housed in a pile of university 
buildings unsurpassed in this country outside Oxford 
and Cambridge. What is now required is money for 
endowments, for staff, and for working capital, and an 
appeal is to be made for public support. In common 
with the other English universities. Bristol is over¬ 
crowded with students In every faculty, whilst income 
has shrunk to less than half its pre-war value. 
Government support is increasing, the neighbouring 
counties are promising grants, but private benefactions 
are urgently required, and they are essential to ensure 
fhe freedom and independence of the University and 
to provide the highest knowledge and Intellectual 
training for all who are capable of profiting bv it. 
The universities are readv to rise to their* privileges 
if orilv fhe people who can w-ill aid them finanflafiv 
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Calendar of Scientific Pioneers. 

April 14, 1886. James Dwight Dana died.— Professor 
of natural history and geology at \ale, Dana, like 
Darwm, laid the foundation of his work during 
scientific voyagts in the southern seas He had a 
world-wide reputation as 1 zoologist, geologist, and 
mineralogist 

April 16, 1884. Jean Okaries Qsilksard de Marigaao 
died. —A native of Switzerland, Mangnac was pro¬ 
fessor of chemistry at Geneva To test Prout's hypo¬ 
thesis he determine <1 with extreme tare the atomic 
weights of twenty-eight of the elemtnts He also 
studied problems in physical chemistry 
April 18, 1788. Qeorgs Louii Leclero, Oomta de 
Stiffen, died.— As director of the Tardin des Plantes 
and as author of the ‘ Histoire Nature-lie,” Buffon 
invested science with new dignity and interest Fer¬ 
tile in ideas, he helped to pave the wav for the 
modern theorv of evolution 
Aprd 16, 1888. Sigtsanmd Wrebleweki dfed.— 
Wroblewskt spent six years as an exile in Siberia. 
Afterwards, when professor of physics at Cracow, he 
dkl important work in the condensation of gases at 
low temperatures 

Anri) 18, 1101. Henry Augustus ftewtand died. 

Like Langley, Rowland began life as an engineer. 
In 1876 he became the first professor of physics in 
the lohns Hopkins University. He redetermined the 
value of* the ohm and the mechanical equivalent of 
heat, and made fundamental studies of the solar 
spectrum His diffraction grating was described in 
1882 At his death his remains were cremated and 
mined be ni nth his famous ruling engine. 

April 18, 1014. Qsorge WifHwn HHI disd.— One of 
the greatest mastirs of dynamical astronomy, Hill 
was for thirty years connected with the American 
Nautical Almanac Newcomb was his colleague 
April 17, 1006. Otto Wilhelin vsn Struve died.— In 
t 86( Struve succeeded his father as director of Pul- 
kowa Observatory, adding greatly to the reputation 
of what Gould called the astronomical capital of the 
world 

April 18, 1873. Justus von Liebig died.— Bom In 

1803, Liebig at the age of twenty-three became pro¬ 
fessor of chemistry in the small town of Giessen, 
which bv his teaching and discoveries nnd great per¬ 
sonality he made the Mecca of young students of 
chemistry One of the most illustrious chemists of 
his age. his work on agricultural chemistry raised 
him to the rank of a benefactor of mnnktnd He died 
at Munich, whither he had removed in 1842 
April 19. 1888. Oharioo Robert Darwin (Red- 
Through Henslow, the Cambridge botinist, Darwin 
became naturalist to H M S Beagle and spent five 
years exploring the South Seas In 1842 he settled 
at Down, in Kent His views, with those of Wallace, 
on natural selection were given tr the Linnean Society 
in |ulv, 1858. and the follow ing-v ear he published his 
“ Origin of Species ” Marking as it does a turning- 
point in the history of thought, this work was the 
first of a series which made Darwin the great inspiring 
lender of evolutionary biology 
April It, 1989. Pierre Onrie died.— The discoverer 
with his brother in 1883 of pieio-electriclty. Curie with 
his wife, Marie Sklodowska, while studying pitch¬ 
blende In 1898, announced the existence of polonium 
and radium. At the time of his death Curie was 
professor of physics at the SoCbonne. 

A aril M, 1799. Ms OoedrWte (Bed.— The son of a 
Yorkshire gentleman, Goodricke three years before his 
death, when only nineteen wars of age, received the 
Copley medal for his discovery Of fhe period and cause 
Of the changes in fhe variable star Algol E C. S. 
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Societies and Academies. 

London 

Zoological Society, March aa— Sir S F Harmer, 
vice president in the chair—Prof J C Ewart 
Ihe nestling feathers of the mallard with observa¬ 
tion* on the composition origin and history of 
feathers —h T Newton Fossil nones of birds which 
had been collected bv Dr Forsyth Major from caves 
m Sardinia Corsica and Greece —G C Robson The 
mollusran genus C ochlitoma and its anatomy with 
remarks upon the variation of two closely allied 
forms—H E Andrews The Oriental species of the 
genus Callistomimus (Coleoptera, Carabldse) 

Geological Society. March 23 —Mr R D Oldham 
president m the chair—E B Balky The structure 
of the south west Highlands of Scotland Evidence is 
given for allotting the south west Highlands to three 
great structural divisions in descending order a* 
follows —Loch \we Nappe Iltay Nappe and Bal 
lappel Foundation The two lower of these divisions 
ire themselves structural complexes All available 
evidence points consistently to movement from the 
north west during the development of these structural 
divisions In a general wav there is a close relation 
ship between depth of cover ind degree of meta 
morphism No metamorphic inversions have been 
noted and it is dear that crystallisation continued 
until the close of the earlv nappe movements In 
Cowal a peculiar tvpe of metamorphism reigned both 
in pro anti linal and in anticlinal times wherefore 
it would seem that the etrly and late movements of 
the south west Highlands are but successive chapters 
of a continuous historv of mountain building 
Paris 

Academy el Science* March 21 —M Georges Lemoine 
in the chair—MM H Desludres and Bnrson R e 
searches on the atmosphere of tht stars I he recogni 
tion of the upper layer in some stars and comparison 
with the sun The H, ind K lines (hydrogen and 
calcium)have been found in the spectra of cGeminorum 
and a Oricnis and have proved t( be about five times 
larger than in the sun Hence it is concluded thit 
the upper atmosphere in these two stars has a greater 
density or a stronger electrical field than in the sun — 
L Lecsrna lhe experimental determination of the 
movetnent of a solid —F Booty The interpretation 
bv dielectric cohesion of a celebrated experiment of 
Sir J J Thomson —P Sabatkr and B Robots Cata 
lytic hydrogenation with copper Experiments with 
copper prepared bv reducing the hydroxide at about 
200° C as a catalyst Tht substances reduced in 
eluded benzakfchyde acetophenone benzoqumone 
benzovlpropanone and phthalic anhydride—G Jatta 
Two consequences of the functional differential equa 
tion deduced from the conformal representation —G 
VtUron The zeros of integral functions of infinite 
order —\ Sartery L Scbsier P Ptlllukr and C 
Vaachcr A method of evaporation concentration and 
desiccation of organic or mineral substances A cur¬ 
rent of cool dry air is passed over the material to 
be dried and the moisture thus taken up removed 
from the air bv freezing, the whole forming a cir 
culating svstem Some results are given—M and 
L 4s Broglk Bohr s model atom and corpuscular 
spectra Some consequences of this theory of the 
atom are developed and compared with experiment 
In some cases the results predicted are in agreement 
with the experimental results in others addl 
tional experiments are required — F Mkhjwi The 
energy of a system of currents Conditions of 
stability of equilibrium — H Cklpart The mutual 
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(apparent) actions of magnets and currents plunged 
in a magnetic liquid — R Aadabert The mechanism 
of the energy exchanges in the electro-chemical pas 
saga of an atom to the state of ion —A Biget The 
contraction on drying of kaolins and clays The 
materials examined were moulded into briquettes 
either os pastes of varying consistency or dry then 
allowed to dry slowly and the losses in weight and 
alterations in length determined The results obtained 
with six substances are given in a diagram —E 
Pussmard The alluvial terraces of Nive and their 
relations with the Moustenan screen of Olha —P 
Scfcerfscbcwsky Dry mist A discussion of the dif 
ference between dry mist and fog and of the meteoro¬ 
logical conditions peculi ir to each with special refer 
cnce to the effects on avi ltion —L A naiad The 

nuclear phenomena of hetcrotvpical kinesis in 7 obtha 
urens and in some ( ampanulaceae —C A Bey The 
utilisation of the stems cf various annual plants in 
\iew of the production of mechanical energy ncoes 
sary for agricultural work in tht valley of the Niger 
From a calculation cf the amount of energv reauired 
for growing cotton it is shown that this could be 
obtained from a power gas plant manufacturing a 
weak gas the raw material being plant products 
grown annually timber being excluded II nsrtssty 
The hvdrolv sis of a methvl d mannoside bv soluble 
ferments The most advantageous source of d man 
nosidase is germinated lucerne seed G Bertrand and 
R Vlsdesco The causes in the yanation in the 
amount of zinc n vertebrate an mals the influen e 
of age The amount of rinc present is at its maximum 
n young individuals This is opposed to the results 
obtained bv S Gnva and the causes of this disagree 
ment are discussed— R Fosse and Mile N Ronebel 
me* Ihe formation of urea m the liver after death 
Pro >f of the formation of urea in the liver after death 
is given this property of the liver is destroved hv 
heating to too 4 C —A Lamkre and H Ceatnrkr 
Pregnancy and the phenomena of anaphvlactic shock 
Guinea pigs in a state of pregnancy are immune from 
anaphvlactic shock —J PeUegrta The subfossil 

otoliths of the fishes of the southern Sahara and their 
sign fication E T GsHsne The chemicotactic re 
actions of the flagellated Chilomona9 —Mme \nna 
DrMwtos and G Bohn The defence of animals grouped 
together against poisons In an earlier communication 
on the poisonous action of colloidal silver on the Con 
voluta it was shown that isolated individuals were 
much less resistant than grouped individuals Similar 
experiments on the larva of R ana fusca are now 
described with results confirming the earlier work 
The larvae appear to emit a protective substance and 
when the individuals are grouped the defence is 
efficacious —MM Aleuts and Peyrea The mode of 
development of the so called mixed tumours and cvlin 
droma of the region of the face 

Washington D C 

Natknal Academy of Science* (Proceedings, vol Vi, 
No 7, July 1920)—H S Reed The dynamics of a 
fluctuating growth rate A detailed discussion of 
various formula proposed on chemical, biochemical 
or empirical grounds for the representation of the 
rate of growth with illustrative statistics obtained 
from measurements on voung apricot trees There 
are three distinct intra seasonal cycles of growth, in 
each of which the growth resembles the rate of auto- 
catalytic reaction —A J Letts Analytical note on 
certain rhythmic relations in organic systems In 
cases hitherto considered 00 the basis of chemical 
dynamics, oscillations have been found to be damped 
instead of periodic It is shown, however, that in 
certain special cases the oscillations may be undamped 



April 14, 1921] 


NATURE 


223 


and the rhythm indefinitely continued The results 
are suggestive of possible interpretations of rhythmic 
processes in physiology —H S Vsadlw The class 
number of the field Q(e*i*lf) and the second case 
of Fermat’s last theorem —C W Met* Observi 
tion on the sterility of mutant hybrids in Drosophila 
wribs Sterility in the rugose glazed and rugose wax 
h\brids is accounted for by assuming dominance of 
sterility instead of an incompatibility as was done 
previously when only rugose glazed were known — 
H A Chsplla and L r Rettger Studies on the 
transformation of the intestinal flora with special 
reference to the implantation of Bacillm aadophtlus 
I Feeding experiments with albino rats B but 
gartcus is incapable of accommodating itself to intes 
tinal conditions B aadophtlm however submits 
readily to implant ition at least in the white rat 
The beneficial results attributed to various forms of 
sour milk products havi in ill probability been due 
to the milk as such - R Pearl A single numerical 
index of the age distribution of a population The 
function here discussed gives a substantially accurate 
indication of the essential nature of the age-distribu¬ 
tion —M M Metcalf An important method of 
studying problems of relationship and of geographical 
distribution The author show s the v ilue of the method 

of studying relationships between grouos of animals and 
plants and their geographical distribution and miera 
tion routes by means of a comparison of the distribu 
tion of the hosts with that of their parasites — TV 
CevUle The influence of cold in stimulating the 
growth of plants The common beh fs that trees and 
shrubs become dormant because of the cold and th it 
warm weather is of itself sufficient cause of the 
be canning of new giowth in sprint ire both erroneous 
—I B Lotb The nature of the negative carriers 
produced in pure hydrogen and nitrogen bv photo 
electrons In pure nitrogen and hvdrogen gas the 
electrons do not attach themsehis to the molecules 
to form 10ns in anv appreciable quantities —W F 
Daraad Shock or water ram in pipe lines with itn 
perfect refaction at the discharge end and including 
the effects of friction and non uniform change of 
\ he opening 
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University Grants in the Civil Service 
Estimates. 

N view of the recent economy campaign, the 
debate on the Education Estimates for the 
present financial year, on April 12, was awaited 
with interest, but apparently the economists did 
not get the same support in the House of Com¬ 
mons as was given in certain quarters outside. 
The Estimates were passed without alteration, 
and the vote for grants in aid of Universities and 
institutions of University rank was agreed to with¬ 
out discussion. This means that there is an addi¬ 
tion of half a million to the annual University 
grant, together with a special non-rccurrent grant 
of 500,000!. for superannuation purposes. 

Under the heads of education, science, and art 
(Civil Service Estimates, Class IV.) the total 
estimate for the United Kingdom for the year 
1931-43 is 67,038,295!., of which sum 1,500,000!. 
tc allocated to Universities and institutions of 
University rank. That is to say, these higher 
institutions will receive about one-forty-fourth 
of the total estimate. On the face of it this 
seenis far too small a proportion, and a closer 
examination confirms the view. The fact is that 
the Government has been slow to recognise the 
necessity of greater financial assistance for the 
Universities, and perhaps the Universities have 
not been importunate enough on their part. 

While this additional annual grant will be wel¬ 
comed ( it is scarcely necessary to say that it is 
insufficient to meet the present needs. University 
teachers are notoriously underpaid, so much so 
NO. 2686, VOL. 107] 


that grave doubts are felt as to the supply of 
adequately qualified teaching power in the future. 
Even if the new grant were solely devoted to 
increases in salaries it would be insufficient. For 
example, with the same allocation as last year, in 
the case of one of these institutions it would mean 
no more than an average all-round increase of 
about 20 per cent. With University salaries at 
their present level such an increase would most 
assuredly not meet the exigencies of the moment. 
But the salary problem is not the only one with 
which the University is faced. Other pressing 
financial needs will have to be met, and, while 
the new grant will tend to ease the strain, one 
cannot but feel that it is hopelessly inadequate. 

It is illuminating to compare this state of affairs 
with the provision made by the Government for 
the Civil Services. On p. 7 of the Estimates will 
be found a statement regarding the rate of bonus 
applicable to salaries and wages. This rate 
ranges from 130 per cent, of the pre-war re¬ 
muneration in the case of small incomes to 45 per 
cent, in the case of the larger incomes, the maxi¬ 
mum bonus payable being limited to 750!. per 
annum (500!. in certain cases). Thus, to take one 
example, the estimated bonus for the Administra¬ 
tive Staff of the Board of Education for the year 
1921-22 is 209,915!., which works out as an 
average all-round increase c>f about 67 per cent, 
upon pre-war salaries and wages. Similarly the 
bonus proposed under the heads of administration 
and inspection for the United Kingdom is not far 
short of half a million, with almost the same 
percentage increase. This is the sort of provision 
the Government makes for its own Services. 
Having in mind the index figure for the cost of 
living, w’e are not prepared to say that this pro¬ 
vision as a whole is excessive. Our contention 
is that in the present financial strain it is the duty 
of the Government to give special assistance to 
the Universities, and at least to treat them as 
liberally as its own Services. 

If it is argued that the Government has in¬ 
creased its subsidies it must be remembered that 
the field over which the grants have been dis¬ 
tributed has been gradually extending. ' An in¬ 
spection of the Estimates on p. 54 shows that 
four London medical schools are receiving for the 
year 1921-st in the aggregate 26,030!. over and 
above what they received in the previous year. 
If we inte rp ret a footnote correctly, this 
slice out of the grant is to make provision 
for clinical uahs. No doubt this is a neces¬ 
sary object, but it is seriously to be •ques¬ 
tioned whether it was one of the purposes 
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contemplated when the grant was originally made 
One would think that such provision should be 
made b\ special Parliamentary \ote Further, on 
the same page, it will bt seen that the sum of 
80,000/ is allocated to five institutions which did 
not receive a penny from this sourct in the year 
1920-21 I wo of them—Oxford and Cambridge 
—are each to receive 30,000/ Now wc do not 
for a moment begrudge them these grants But 
by extending the field of the distribution, a large 
sum, in the cases just mentioned 106,030/ , has 
been dtverted from institutions which otherwise 
would have benefited from it, and this fact ought 
not to be overlooked 

It cannot be too strongly urged that Universi 
ties and institutions of University rank are m an 
anomalous position in that they are compelled by 
force of circumstances to look to the Government 
for assistance I heir lin inc lal burdens, largely 
due to the crisis through which the country is 
passing, cannot be met from their normal sources 
of income Benefactions are problematic 
To raise the fees to meet the additional 
and necessary costs would be to make them 
so high as to prevent a large number ot 
deserving students from entering the University, 
with ultimate loss to the community and nation 
Alreadv the fees charged arc considerably 
larger than those which prevail in the United 
States ot America It is facts such as these which 
make the problem of University finance so difficult 
and the neccssitv of further Government assistance 
so imperative 

If our legislators have any doubt about this 
necessity, let them examiue the figures on p 54 
of the Estimates, and note the relative disparity 
between the grants for England and Scotland Six 
Scottish institutions are to receive 180,0001 , 
whereas forty-two Loglish institutions will 
get onlv 591,180! ' A footnote makes it 
clear that the Scottish estimate includes 
72,000/ awarded by Scottish Acts of Parliament 
in 1889 and 1892 respectively The right of Scot 
land to so large a sum is not questioned, since, 
no doubt, when these Acts were passed the Scots 
were willing to forgo other privileges m 
order to make better provision for their own 
higher education Our point, however, is this 
whatever may be the genesis of the grant or 
grant*, the total sum is relatively much larger 
than that assigned to England If such a sum is 
necessary for Scotland—and we do not doubt it is 
—surely the Government should see that a pro 
portionate sum should be given to Fngland 
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One other point The Lstimatcs provide for a 
sum of 500,000/ for superannuation purposes 
1 his is intended to be a special non recurrent grant 
in aid of certain Universities, colleges, medical 
schools, etc , to assist thtm to provide retrospec¬ 
tive benefits for senior members of the staffs under 
the I ederated Superannuation System of the Uni¬ 
versities In a previous issue we have already 
criticised the proposal and expressed the opinion 
that this sum will fall far short of the amount 
necessary for the purposes indicated Unless a 
grave injustice is done to the senior members of 
the stiffs, the grant will have greatly to be in 
creased, or an opportunity given them to come 
under the School leachers (Superannuation) Act 
It is certain that a very large number of Uni 
vercity teachers would gladly avnl themselves of 
the latter alternative 


Colloidal Theory 

4»i Introduction to Theoretical and Applied 
Colloid Chemistry " The World of Neglected 
Dimensions By Dr Wolfgang Ostwald 
Authorised translation from the German by 
Prof Martin H 1 ischer Pp xv + 23* (New 
\ ork John Wiley and Sons Inc , London 
Chapman and Hall, Ltd , 1917 ) us 6 d net 
I lie Chemistry of Colloids Part 1, Kollotd 
chemie By Prof Richard Zsigmondy Trans¬ 
lated by Prof Tllwood B Spear Part 2, In 
dustrial Colloidal Chemistry By Prof Fllwood 
B Spear Pp vn + 288 (Ntw \ork John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd, 1917) 135 6 d net 
b ITR reading the books the titles of which 
stand at the head of this article, one is inclined 
to ask whether the word “ colloid ” as it has come 
to be used does refer to a definable state of matter, 
or whether it is not, in fact, used as a convenient 
label for a heterogeneous group of states which 
have only this in common, that they are not 
easily assimdated to the ordinary doctrines of 
molecular physics 

It is agreed that the word refers to systems m 
which one state of matter is dispersed through 
another, but it is claimed that there are no natural 
boundaries between such systems and coarse 
settling suspensions on one hand, and true 
molecular solutions on the other 

Having convinced themselves that there are no 
natural limits, both Dr Ostwald and Prof. 
Zsigmondy select arbitrarily certain sizes of 
particles or degrees of dispersion and define 
mixtures which lie between as colloidal This 
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is a mere confession of weakness, and every 
step of the argument on which it is based seems 
open to challenge It is pure topography, and 
as such of little value The colloidal state does, 
in fact, touch solution on one hand, and sus 
pensions on the other, but it is not a matter 
simply, or even primarily, of scale The 
distinctive quality ot the state consists m 
certain constraints which may fairly be called 
frictional constraints, from which comes the 
characteristic inertia of colloidal systems noticed 
by Graham An ideal suspension in which the 
relation between particles and fluid medium was 
one of simple repulsion would be free from such 
constraints Its solt characteristic would be a 
uniform distribution of the particles—this follows 
from considerations of entropy—so that, if 
appropriate external restraints operated, the 
system would manifest an osmotic pressure 

An ideal suspension of this kind is the ideal gas 
of colloids, and the distinction between it and the 
simpUst colloidal solution lies in the fact that the 
particles react with the fluid, the energy asso 
ciated with the reiction being of the type known 
as surface energy, but modified by the excessive 
curvature of the surfaces Fach particle acts as 
a strain centre, the molecules about it being 
orientated more or less with respect to its centre, 
and the total effect is an increase m the rigidity 
and a decrease m the mobility of the fluid—a 
decrease that is in the numbir of molecules which 
cross unit area of a plane surface in the interior 
«n unit time Any constraint which the particles 
exert on the molecules of the fluid will therefore 
tend to increase their own diffusive energy, and 
the osmotic pressure would be greater than that 
of an ideal suspension, just as when true solution 
is exothermic the osmotic pressure is greater than 
that given by the gas equation 

The energy peculiar to such systems maj be 
classified as capillary and electrical, namely, a 
contact potential difference between the particles 
t and the medium. We are ignorant of the quantita 
tive relations between the two, but stability is 
least when the contact potential difference van 
ishes—that is to say, at the isoelectric point I his 
feature is almost alwavs and quite wronglv do 
scribed by saying that coagulation occurs at the iso 
electric point Coagulation, of course, occurs over 
a range which is determined by the magnitude of 
the forces operating to produce agglutination and 
precipitation 

It is obvious that two particles which come 
within range of each other will or will not 
agglutinate according as the variation* of 
surface energy with the distance between their 
centres is positive or negative If it be negative 
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there will be a buffer action similar to that which 
may often be observed between drops of one fluid 
floating on the surface of another A finite amount 
of work must be done to bring about agglutina¬ 
tion, and this is an instance of one of the fnc 
tional constraints characteristic of colloids Third 
components are practically always present in 
minute amount in actual sols condensed on to the 
particles They decrease the chances of agglu 
tination because they decrease the energy of the 
interface between particle and fluid, and, there¬ 
fore help to make the variation of the energy 
with the distance between centres negative 

We may note in passing that the diffusive 
energy is concerned only with the distribution of 
the particles The sire of the particles—that is 
to say, whether they do or do not agglutinate or 
completely fuse on “contact ” —is determined by 
the \ ariation of energy mentioned above A strik¬ 
ing example is offered by the system ether-water 
If the ether phase be distributed through the 
water by shaking, the drops are brought into con¬ 
tact again by the external aggregating force 
gravity and, ome in contact, they immediately 
fuse If, however, a trace of iodine, be added, 
gravity brings the drops together, but they do 
not fuse, because of the local influences of the 
iodine upon the local variation of energy on 
contact ’ 

Having got so far, it does not need much 
imagination to see that the reason why colloidal 
particles do not fuse must be essentially the same 
is the reason why solid faces do not weld when 
pressed together 

There would be little difficulty in defining the 
colloidal state if the relations between the com 
ponents were only those mentioned above It is 
at the other end of the scale where sols shade into 
true solutions in a perplexing way, not because 
of variation m the size of the particles, but because 
true solution exists side hy side with true col 
loidal dispersion 

Broadly, thtre are two types to consider those 
in which true solution involves, or seems to 
involve, the entire colloidal component —e g 
silica—and some proteins in water, and those 
m which the solute is a salt, one ion of 
which is highly insoluble, in which case the 
dispersed phase consists of aggregates of 
this ion with unionised molecules Such 
systems are salts of proteins and of fatty acids in 
water, and the remarkable feature is that though 
the colloidal” ion may grow to such a size as 
almost to reach the limits of microscopic vision, 
the electric charge it carries is the area of its 
surface multiplied by a constant 

To return now to the delimitation of the col* 
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loidal state It should be such as to include at 
one extreme bacteria growing in a medium 
It has been shown quantitatively that agglutina 
tion of bacteria occurs when the contact potential 
difference at the surface of the bacteria is de 
strojed They, therefore, present a characteristic 
feature At the other extreme there would be such 
a system as turned up accidentally during the war 
at a certain factory An oil was found to form 
w th water a stable emulsion remarkable for the 
size of the drops which averaged nearly 2 milli 
metres in diameter When the drops were broken 
up by violent shaking they slowly grew to the 
char ictenstic large size and at constant tern 
peratures persisted for months forming a system 
defined by a distinct curvature of the interfaces 
fixed probably by frictional constraints Clearly 
delimitation can neither be simply dimensional nor 
is it to be found in the chemical make up it must 
be sought and is to be found in the presence of 
characteristic constraints 

Both books present in a fair way the contem 
porarv views of colloidal theory It is to the 
theory that criticism is directed not to their pre 
sentation of it Each book has its peculiar merits 
Prof Zsigmondy for instance is particularly 
good and complete in all that refers to the ultra 
microscopy of colloids 

Dr Ostwald s book gives the substance of 
le tures delivered in America at the invita 
tion of certain universities It is a good intro 
duction to the elements of the subject One 
special feature may be noticed The book was 
c mpleted before the war and the first preface 
is dited 1914 Publication was deferred for 
oh\ tous reasons and the second preface dated 
igi-j was written whilst the author was actualh 
it the front From that agony of unrest the 
it thor sends a message of peace as dignified as 
it is just to his colleagues in what were then 
e icmy countries For that message of goodwill 
1 for one thank him W B Hardy 


The Epistemological Problem 
(i) A Study m Realism By Prof ] Laird 
Pp xu+ 328 (Cambridge At the University 
Press 1930) 14s net 

( ) Studies in C ontemporary Metaphysics By 
Prof R F A Hoernl£ Pp ut + 314 (Lon 
don Regan Paul 1 rench Trubnei and Co 
Ltd. 1920) 16s net 

(*) f L faut bien plus de pnncipcs que vous ne 
1 penses pour dfmontrer ce dont personae 
ne doute, observes Melebra riche in his “Entre 
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tiens Mdtaphysiques This came to mind 

in reading the quotation from his adversary 
Arnauld which Prof Laird has placed at 
the head of the introduction to his Study 
in Realism There can be no knowledge 
without object known is the gist of ArnauW’s- 
remark How undeniable! And yet Prof Laird 
has to write a book and hint to us that he finds it 
difficult to keep his study withm reasonable 
bounds The realists are all alike they disarm 
their adversaries by the nenveti of then* defini 
tion only to discover that there is no end to tha 
diversity of meanings their professedly obvious 
affirmation may cover If the shade of Reid 
could visit these regions to day it would greet 
Mr Prichard of Oxford but it would be startled 
by Mr \Itxander bewildered by Mr Russell, and 
distressed by Mr Holt Indeed one is tempted 
to think that anv realism defined to the quick 
becomes nothing but the definer s private phtlo 
sophy ” Such is one realist s confession 

This troublesome problem of knowledge how 
ever is one to which searchers for truth what¬ 
ever be the scientific direction of their inquiry, 
cannot be indifferent It is impossible to avoid 
its challenge, although it is not one of the great 
problems of philosophy It is not like the 1m 
mortality of the soul the nature of the w vrld and 
the existence of bod 01 e of the problems which 
concern the whence the why and the whither of 
human existence The epistemological problem 
is m effect the River Stvx of the higher world of 
philosophy but there is no Charon who can 
be bribed with a fee to ferry us to the other 
side 

Why is realism called a theory 3 It is not • 
theory in any proper meaning of the term It is- 
simply an assumption concerning the reality of 
things ind the knowing relation and the con¬ 
tention that the assumption *s consistent with the 
facts The assumption is that the object of know 
ledge is independent of tbe knowing and that 
knowledge is discovery the independent things 
or objects being directly revealed or given to the 
mind This is the ordinary assumption of common 
sense but neither the plain man nor the scien 
tific researcher calls it a theory or requires » 
theory It is the philosopher who wants a theory 
Tbe argument of the realist seems to be that if 
the assumption can be proved to be consistent 
with the facts of perception memory imagination, 
and such like processes it will then become a 
theory To this the reply is “Can the Ethiopian 
change his skin? 

Prof Laird is delightful to read However diffi 
curt and abstruse the argument, it « bright with 
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witty remarks and humour He covers a large 
ground, and <every chapter is packed tight with 
matter This makes tvs work easier to recoin 
mend to the reader than to describe or epitomise 
We may select one or two points of special in 
Merest One of the most awkward of the realist s 
problems is to determine the exact status of 

images This problem is discussed in a chapter 
entitled The Stuff of Fancv It begins by direct 
mg attention to a very serious defect in our 
vocabulary We have one and the same word 

* imagination for images of scenes we remember 
or anticipate and for fancies We have indeed 
the two terms imagination and fancy but 
they are in ordinary discourse interchangeable It 
is a difficulty the present w nter has found in try 
ing to present Croce s aesthetic theory n Fnglish 
Oar words imagination and fa icv do not 
follow the same articulation of meaning as the 
Italian words fantasia and immagi lazione 
This reference to Croce is not casual. If a v one 
is interested in 1 direct pposit on between two 
philosophical theories of the n iturc of imagery 
he will find it by comparing the h t chapter of 
Croces Fstetca with Prof I aird s theorv con 
cerning the Stuff of hancy Images 11 a 
word are puts of tl pin sir al world waged 
and that is what we discover through the fancy 
concludes Prof l urd I o spirit non intuisce 
se non f icendo forma ldo esprinv do says 
Croce 

Realism is very clear and emphitic 11 affirming 
the existence of the object and that the know 
ledge of it is the mind s discover! but there is 
another kind of existence—namely that of the 
mind itself Does the mind discover this existent i 
Prof Laird finds no difficulty in answering 

* Yes The argument is given in the chapter 
entitled The Mind In neurological theory he 
follows Sherrington In philosophical theory his 
main contention is that in introspection we in 
spect awareness but the act of inspection is dif 
ferent from the act of which it is aware Our 
minds, he adds are rich enough to contain a 
multitude of awarenesses almost at the same 
moment 

(a) The same problems are discussed in 

Studies in Contemporary Metaphysics and 
there is the touch of nature making realist and 
idealist kin in the underlying motive of Prof 
Laird a epilogue and of Prof Hoernld s pro 
logue Both philosophers feel the need of justify 
mg the human instinct to philosophise Both 
give practically the same answer, and both have 
the same distinctly sad refrain Is the pursuit of 
philosophy worth while?' 'Those who have de 
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voted themselves to it have found it so, and they 
alone are tu a position to judge. 

The idealist e difficulty, unlike die realist s is 
not concerned with the first step The idealist 
has no initial assumption to negotiate his diffi 
culty is with the journey s end The paradox in 
his case is that knowledge begins with the con 
sciousness of an absence with a datum the char 
actenstic mark of which is partiality and incom 
pleteness while it presents to the mind a task to 
be accomplished Knowledge is therefore ideality 
from the start and its highest attainment in mtc 
gration—the concrete universal the absolute 
appears elusive and its objectivity unconvincing 
Prof Hoemlc criticises at times with brilliant 
effectiveness the various constructive ifforts 
which have been and are being brought to bear 
1 the epistemological ptoblem His six years at 
Harvard have evidently been occupied with a 
vigorous championship of idealism in the home 
land of new realism and behaviourism The most 
arresting chapter in his deeply interesting book 
is that entitled Saving the Appearances Not 
onlv does he there offer us a constructive theorv 
of 1 is own but he also demonstrates the absolute 
bankruptcy of realism when face to face with the 
demands not of the plain man but of the scien 
tific worker It is the phy cist and biologist who 
must have the secondary qualities restored to the 
objective world It is the realist who has hlched 
them and the idealist who alone in Prof 
Hoernli s view can restore them 

In these two books we have the controversy 
between contemporary realism and ide ilism repre 
sented by sturdy champions though at present 
neither can claim to be bestriding a prostrate foe 
H Wildon Carr 


Vertebrate Morphology 

l erUbrate Zoology By Prof H H Newman 
Pp xju + 432 (New York Ihe Mac m illan 
Co London Macmillan and Co , Ltd , 1930 ) 
16s net 

HE leading feature of this book is an attempt 
to interpret the structure of vertebrate 
animals in terms of the axial gradient theory 
This theory enunciated by the author s colleague, 
Prof Child is based upon certain facts of verte 
brate development These show that along the 
three axes of die body—longitudinal, vertical 
and transverse—the rate of differentiation is not 
uniform but progresses more rapidly in one 
direction than in the reverse Thus the head 
develops faster and farther than the tail the 
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dorsal organs (such as the nervous system) than 
the central and the tissues adjacent to the 
middle line than the outer tissues The flow of 
matter and energy along these axes is apparently 
faster in certain directions or the developme it il 
impulses are transmitted more rapidlj in these 
directions than in others 

In order to test this view the author has per 
formed a number of experiments He has placed 
the developing eggs of certain fish in water to 
which were added substances such as alcohol and 
cyanides that lessened the rate of natural develop 
ment and he placed others under adverse con 
ditions such as intense cold or diminished oxygen 
pressure The results of these experiments, made 
by Prof Newman show that those embryos whicl 
survived exhibited most retardation in those 
regions where normal specimens normally reared 
undergo their most rapid development On con 
tinumg these experiments however he found that 
a certain number of the experimental animals re 
covered from this inhibitory effect and that this 
recovery is most marked in the very regions which 
had previously been most depressed For ex 
ample the development of the head was at first 
retarded but if the fish survived this first period 
of life under experimental conditions then the 
development of its head was accelerated and 
indeed to such a degree as to render it incapable 
of continued existence These non viable embrjos 
exhibited the strangest appearance Some con 
sisted of nothing but isolated eyes others 

merely of heads with large rolling eyes and a 
tiny indifferentiated appendage that stands for 
the rest of the body others again became 
broad and flat, like a skate or high and com 
pressed like a sunfish In fact a good assort 
ment of experimental monsters will furnish paral 
lels to most of the stock types of form distortion 
seen in the specialised and degenerate groups of 
fishes (p 161) We can only regret that the 
author has not reproduced figures and descriptions 
of these interesting monsters or given references 
to the literature 

These results lead the author to seek for a 
cause which has acted upon growth and develop 
ment during the course of animal history some 
what in the way that the depressing agency of his 
experiments has led to modification of form The 
problem is to explain the elongated newt and the 
truncated frog in other words the tendency of 
animal groups to cephalisation, to abbreviation of 
the abdominal and caudal regions in the more 
highly organised members of most classes Here 
he has nothing to offer us He speaks as so 
many American writers on biology do, of the 
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ageing of the hereditary chromatin as an internal 
factor that has operated in preserving, for ex¬ 
ample the neoteric or perennially youthful type 
of body, or in other ways He attempts to cor 
relate the elongated form of body with the effect of 
low temperatures acting as a depressing agent W e 
are put off with phrases such as lowered rates 
of chemical metabolism and racial senescence, 
expressions which really have no scientific 
content The moral of all this is that we do not 
know enough evolutionary physiology to enforce 
conclusions drawn from our anatomical and de 
\elopmental records of animal structure by con 
elusions based on corresponding records of their 
past and present living processes The anatomical 
evidence done leads to such melancholy exhibi 
tions of inconclusive reasoning as are found in the 
discussions on animal phylogeny in this book 
and if the author has not been successful in apply 
ing physiological tests to animal pedigrees we 
can but applaud his courage in making the 
ii tempt T W G 


Ancient Metal Implements 

Tools and Weapons Illustrated by the Egyptian 
Collection m University Lollegi London and 
2000 Outlines from Other Sources By Prof 
W M Hinders Petrie (British School of 
Arch eology in J gypt and Egyptian Research 
Account Twenty second Year 1916) Pp 
\ 11 + 71 + lxxix plate s (London British School 
of Archaeology in Egypt Constable and Co , 
Ltd Bernard Quaritch 1917 ) 35* net 

NE of the ever present problems of arch® 
ology is the degree of interdependence in 
which the ancient civilisations stood to one another 
in the matter of customs religion and the material 
objects of everyday life Where undoubted 1m 
portations occur the question becomes simple but 
in the early ages of man s civilisation these 
imports are more often lacking, and the sole evi 
dence available comes from a typological com¬ 
parison of various classes of objects In the 
\ olumc under review Prof I finders Petne has 
devoted himself to a study of Egyptian 1m 
plements other than most of the stone types and 
by the aid of numerous figures of similar imple 
ments from other countries chiefly in Europe and 
Western Asia he has sought to demonstrate the 
part played by Egypt in the invention and develop 
ment of the various tools and weapons known to 
the ancient world 

If ope fact emerges more clearly than another 
from this study it is the extraordinarily small 
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measure in which Egvpt exerted influence on, or 
-was influenced by, other lands In the subject 
of investigation, as in many other respects, I gypt 
stands apart At the outset of her metal age it is 
only natural that she should have borrowed from 
Cyprus some of the copper forms current there 
but, apart from the scalloped axe borrowed from 
Syria about the I lfth Dynasty, there is no other 
important instance of the borrowing and sub 
sequent development of iny form throughout her 
history Other weapons, pins and the like of 
European and Western A* atic forms, are for the 
most part importations due to commerce or inva 
sions 1 he non adaptation of many of the most 

usiful Luropean developments of the middle and 
late Bronze age pirticularly the socket, makes it 
difficult to ucept 1 Sicilian origin for the recurved 
knife (k 135) Whv is it bronze in Siulv ind 
iron in Egypt, when neither Sicily nor I gypt vvvs 
using iron, and why is this peculiar form found 
ind not the equally peculi ir Sicilun notched 
razor (\ 44) 3 It is regrettable that no mention 
is made of the smith s hoard from Cyprus 
(Dussaud op ett 1 lg 180), which contains manv 
parallels to Lgyptian types The idea (p 30) th it 
the sword or dagger with winged flanks at the 
top of the blade is a sc ittcred type is probably 
quite erroneous D 1(13 cited is one example is 
indubit iblv 1 halberd of a form peculiar to 
Western I uropc and thus the wings served a 
purpose entirelv different from that oi the wings 
of D ibi ind D 16a D 16- is certainly Minoin 
in origin so that this type is in reality conhned to 
the /Lgean and Greece of Minoin times 

Though restricting himself to siuh classes of 
implements is ictu illv occur in Lgvpt Prof 
Petrie has mui h that is suggestive to say ibout 
m iny Luropt in forms P irticul irly interesting 
ire his remarl s on the pretended 1 gcan copper 
ingots of double axe form, and the very nuincro s 
figures of Luropean implements over and above 
the Fgyptian examples provide 1 valuable corpus 
for archaeological study Ihe work throughout 
brims over with instances of Prot Petrie s 
ingenuity in offering practical explanations of 
details of form ind technique The paragraphs 
and plates dealing with bronze casting and stone 
cutting ire a useful idjunit to what he has already 
written on these subjects in his ‘ Arts and Crafts 
of Ancient Tgypt though even to Prof Petrie 
the material used in the latter art as applied 
to the harder rocks remains a mystery 

A few misprints have been noticed On p ’o 
§4SC, C 25 should be C 26 on p 46, 1 34, 
dunte ' is of course dionte, and the references 
for K 130 and 137 are M A xxi Vi not v 
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Report 0/ ihe Ninth Annual ( onference of Lduca 
twnal Associations held at the University Col 
lege I ondon 1921 Pp V1114-470 (London 
Conference Committee, 9 Brunswick Square, 
London, W C 1, 1921 ) 5r 
la is stated in the preface to this highly important 
report that the ninth annual Conference of Lduca 
tional Vssoci itions was even more successful than 
any of its predecessors The report includes 
the proceedings of thirty seven out of the 
fortv six various educational issociations which 
arc llhliattd to the National Conference, which ex 
tended from December -9 to Januiry 8 Ihe 
conference was presided over bv Viscount Burn 
ham whose Committee under his guidance has 
done such admirable work in relation to the 
linanci il position of the teachers in tlemcntarv 
and secondary schools The v irious issociations 
meet together under the auspices of the Iciehcrs 
Guild ot Great Britain and Irelind and some of 
them take the occ isum to hold their mnual 
meetings and afterwards throw their meet 
mgs c pc n to anv meml ers attending the 
conference 

The prv itehngs of the conference began at 
Bedlord College with an inaugur il address bv 
Prof 1 Adams of the University of 1 ondon on 
Instinct and Tduc ition Two joint conferences 
were held Ihe lirst discussed lhc l se of 
Psycho analvsis m 1 ducation and was so 
1 irgelv attended that an extra joint onference 
was afttrwirds held at which the subject was 
further considered while the see mil dealt 
with the important question of How Best Can 
1 1 eeling of Professional Solidinty be Created 
a ad Mamt lined among Tc u he rs ■> it which 
\ isc ount Burnham presided 1 his was held on 
the last day of the conference and was but 
meagrely attended It was unfortui atelv held 
in the ahst nee of aav official representatives ef 
the large body of primary te 11 hci s 

The conft rcnce w is ittendc d bv 2 00 members 
of the ifliliited societies as well is bv nearly 1000 
visitors Arrangements are in course of prepara 
tion for the next conft re ice to begin on 
December 8 or 29 next whe a it is expected that 
further issociations will have joined the confer 
«nee 

Jn farthest Burma By Capt F Kingdon Ward 
Pp 311 (London Seelev Service and Co, 
Ltd , 1921 ) 255 net 

Capt Kim don Ward left Myitkym the rad 
head in Upper Burma in April 1914 on a journey 
to the little known frontier lands around the head 
streams of the Irrawaddi with the object of con 
tinuing the botanical researches which had pre 
viously taken him to Yunnan and the Burmese 
frontier His course was by the Nmaihka valley, 
with a deviation na the Ngawchanghka vallev 
and an ascent of Imavv Bum to the frontier post at 
Kawnglu Thence he passed by Langtao to Fort 
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Hertz the outlying British station founded in 
1914 in response to Chinese designs on this re 
mote part of Burma Capt Ward has much to 
say about the isolated plain of Hkamti Long 
where Fort Hertz lies and the curious dwmtfifog 
remnant of the Shans who inhabit this fertile 
pla n hemmed in by the Kachina The narrative 
without being thrilling has a sustained interest 
throughout, for the author not only shows con 
siderable descriptive power but he also avoids 
boring his readers with the details of camp and 
trail which loom so large in many travel volumes 
What Capt Ward has to say about the routes on 
the frontier in relation to Chinese policy deserves 
careful attention for he writes with knowledge 
and authority on this remote and neglected corner 
of the Empire The illustrations are excellent but 
the two maps are disappointing 

Six Papers by Lord lister with a Short Bw 
graphy and Explanatory Notes By Sir 
R ckman J Godlee (Medical Classics Senes ) 
Pp vn+194 + iv plates (London John Bale 
Sons and Damelsson Ltd 1921 ) 10s net 
Da Charles Singer general editor of The 
Classics of Medicine senes has made a good 
beginning We are to have in due time Ambroise 
Part Laennec Auenbrugger Hippocrates 
Galen Meanwhile we have Sir Rickman 
Godlee s adm rable select on of six of Lister s 
papers with a short introductory memo r—too 
short indeed for those of us who are not familiar 
with Godlee s Life of Lister Plainly the d fh 
culty was to dec de in all the wealth of Lister s 
publ shed writ ngs what to leave out It may 
he that the interest of the paper on anaesthetics 
(1861) is impaired by tl e progress of sixty years 
But the other five papers which cover the long 
penod from 1857 to ifkjo are of everlasting value 
They give os in Lister s own words the course 
and the development of Lister s own work For 
the present generation of young physicians and 
surgeons they are a sure guide to the principles 
on which antiseptic and aseptic surgery was 
founded and built 

But this book is something more than 1 handful 
of reprints for the explanatory notes to each 
paper are as good as good can be and the intro 
ductory memoir is delightfully written In short 
measure it is perfect To all of us who knew 
Lister it recalls with singular vividness the look 
of bis face the sound of his voice the temper of 
his life and work—a man pure in heart gentle 
patient laborious self critical thankful to be of 
service to mankmd 

A New British Flora British Wild Floaters tn 
tketr Natural Haunts Described by A R 
Hoe wood. (In six vols ) Vol » pp ix + 244 
vol 11 pp xi+243+xvtt plates (London 
The Gresham Publishing Co Ltd 1919.) 
12s 6 d net per vol 

The first two volume* of this work have appeared. 
It is evidently intended for the naturalist rather 
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than for the botanist as such although it aims at 
dealing with British plants from the ecological 
point of view The first volume, which is intro* 
ductory includes an account of the origin of the 
British flora and of the floral regions of the world, 
geological and altitudinal maps of the British 
Isles and chapters on insect pollination seed 
dispersal and similar topics The second volume 
deals with plants of the fields and meadows, com* 
fields and the sea-coast The work is illustrated 
by many coloured plates from drawings by Fitch, 
ind by a large number of photographs of the 
plants in the field many of which are excellent 
The drawing (vol 1 p 147) which is supposed to 
illustrate heterostyly in Primula does not really 
llustrate anything Popular names folk lore and 
points of natural history interest are included with 
regard to each plant As a semi popular work 
this should serve a useful purpose in directing the 
attention of naturalists to the ecological point of 
view with regard to plints 

The Nature of Eneyme Action By Prof W M 
Baybss* Fourth edition (Monographs on Bio 
chemistry ) Pp viu+190 (London Long 
mans Green and Co 1919) 7s 6 d net 
The appearance of a fourth edition of this admir 
able monograph testifies to the fact that the work 
has earned the suffrage of research workers and 
students alike The author has been at pains to 
keep the successive editions ibreast of the rapidly 
growing knowledge of the subject The present 
issue differs from its predecessor ch efly in the fact 
that the chapter on the mode of iction of enzymes 
has been rewritten 

lo those u lacquai ited w th the earber editions 
t nny be said that the object of the book is not 
merely to give an account of enzymes but also 
to define the relation of these biocatalysts to 
catalysts in general 

The Practical Electrician 1 1 ocket Book for 1921 
Edited by H T Crewe Twenty third annual 
issue Pp lxxu + 522 (London S Rentell 
and Co Ltd n d) 3J net 
This pocket book will prove useful to all en 
gaged in industries in which electricity is cm 
ployed It contains the rules and regulations for 
electrical instillations the standard wire tables 
useful hints about electrical machines and ap 
paratus, and rSsumds of the theosy of steam and 
gas engines photometry and pyrometry The in 
formation given is trustworthy 

A Book of Gardening for the Sub Tropics By 
Mary Stout and Madeline Agar Pp zoo 
(London H F and G Witherby 1921) 6 s 
net 

This little book is designed for those who, living 
abroad wish to know something about gardening 
under sub tropical conditions It applies particu 
lariy to the Cairo district, and includes such topics 
as propagation pests, roses, and chrysanthe 
mums and a calendar for the flower-garden 
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Letters to the Editor. 

[The Editor dot not hold fumself rttponstble for 
optmons expressed by hts correspondents Neither 
can he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice it 
taken of anonymous communications ] 

The Quantum Theory and Homogeneous Vibration! 

In tlie quantum theory as usually presented a finite 
amount ot energy ts associated with a periodic dis 
turbance which ts called homogeneous * I desire 
to raise the question whet'<er the use of that term 
is defensible Both in optics and in acoustics the 
word homogeneity has acquired a definite meaning 
which is inconsistent with its application to quanta 
In fact, the afhrmation of quanta involves a denial 
of homogeneity To avoid misunderstandings and 
obscurities we must either abandon the hitherto recog 
ntsed definition of that word as applied to oscillations 
or avoid its use in the formulation of the quantum 
theory I submit that the second alternate e is 
preferable 

A homogeneous vibration as hitherto understood is 
unlimited in, time, just as a homogeneous wave is un 
limited in space a disturbance having velocities pro 
portional to cos nt is homogeneous only if it applies 
to all values of I however greit, on the positive and 
negative sides As soon as limits are imposed the 
oscillation ceases to be homogeneous The radiation 
of a quantum, if expressed by a circular function 
being necessanty limited in time it follows that 
homogeneity is impossible If the velocity of the 
oscillator be represented bv « kt cos nt the ex 
poncntial factor admits qu inta bee iusc it illows 
us to assign a finite value to the total energy 
but it destroys at the same time the homo 
geneity When analysed practically by the spectro 
scope or theoretically by bourier s theorem all 
frequencies are represented though when k is small 
nearly the entire energy is concentrated in a narrow 
region closely adjoining that of the m ixiraum intensity 
which takes place at frequency •/n'—k' We must 
conclude that the radiation associated with a quantum 
is not homogeneous though its effective energy is 
confined to a n irrow region of frequencies If an 
expression be required to represent the nearly homo 
gencous radiation of a quantum wt shall perhaps 
commit ourselves least to any definite vn ws b\ calling 
it simply a quantum radiation 

Arthlr Schlmfr 
Yeldall Twyford Berks April io 


Variegation Hi a Fsrn 

In the Crooman lecture (Proc Roy Soc , B 
\ol xci, p 368) I said that the prothalba of a 
vanegated Adlan turn were entirely green thou£i the 
ferns which arise from them may be green or vane 
gated, or white Ttue statement should be corrected 
for I find that though the prothallia look all green 
when growing on the soil, some of them have lighter 
occasionally almost white, patches which are seen 
as soon as the prothallia are examined by transmitted 
light These patches of cells are sharply defined, 
usually forming radiating bands widening pen 
pherafty In some cases the light tissue is an island 
of cells entirely surrounded by the green cells The 
plastidi m the light cells are at leqst as numerous 
as them of the green cells, but they are smaller and 
pale In colour, being mostly a faint green, though 
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sometimes almost colourless I he development of 
this kind of variegation will need careful study it is 
difficult to avoid the inference that genetic segrega¬ 
tion does here occur in haploid tissue, but the process, 
is not necessarily postponed, as 1 suggested, to the 
formation of the germ-cells 

W Batkson 

The John lnnes Horticultural institution 
April 14 


The “ Fkght" of Flying-fish 

1 h we recently received the following information 
on the flight of flying fish from Prof Wood-Jones, 
the wdl known anatomist and naturalist His con 
elusions based on his own observations must carry 
weight and in m\ opinion should finally settle the 
jiomts in dispute 

David Wilson Barkkr 


Many years ago 1 watchtd flying fish daily for 
hours on end, and 1 think that observations made, 
as were mine at that time, from the long overhang 
of the bow sheaves of a cable ship are far better than 
thos« mide by casual observers from the decks of a 
pisscnj.er vessel for in the first place the observa 
tion is made many yards ahead of the cut watir, and 
the fish can be observed swimming just below the 
water and then breaking its surfue and taking 

flight , and in the second observations can be 
taken when the ship is steaming no more than 
i{ knots As a rtsult of my spell m cable ships in 
the Indian Ocean I h id no doubt as to the manner 
of flight of flying hsh and though directly 
antagonistic ideas seem prevalent to-day I still after 
a further series of observations have no doubt that 
flying fish gather all their impulse b\ the lateral move 
ments of their tail as they feive the water and then 
sustain themselves in the air b\ wlnt would now be 
termed planing ” 

In order to check my prev ous conclusions I made 
observations and notes on this matter during a 
journey to Australia last year, and also during a trip 
to Honolulu and bark On both these occasions I 
took tare to interest any children m the question, for 
children are commonly good judges in such things 
On both occisions I secured a specimen which came 
aboard and the a companving rough figure* are 
made from the dissection of one of these 

These observations may be summarised as 
follows 

(1) Flying fish when disturb i by an oncoming 
\ ssel dart about b neath tlv surface with the greatest 
rapidity Some members of a shoal seek safety by 
their speed below water with their pectoral fins tight 
adpressed to thetr odes some with a rush break the 
surface of the water spread their pectoral fins and 
plane away 

(a) 1 he impulse is gathered bv the final very rapid 
lateral movements of the tail as the fish leaves the 
water 

(3) When tho fish springs into the air it quivers 
all over This quivering is seen in the spread pectoral 
fins but this is not a verv rapid wing-stroke—as seen, 
say in a drone fly it is merely the vibration due to 
the great rush with which the creature cleaves the 
water 

(4) Once launched in the air the pectoral fina are 
spread out as planes and remain motionless. 

(4) Fresh Imftetus can be gained from time to time 
by the tail dropping to the water and powerful lateral 
movements being produced with the enlarged lower 
ftukfl of the caudel fin 
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(6) Change of direction can be produced (just as 
it can in a planing bird) by lateral tilt of the body. 

(7) Rise and fall are certainly possible (due to forcing 
up of air by waves), but I have been unable to observe 
any cant of the planes which produces this. 

(8) The fish can easily outstrip a v vessel doing 
17 knots. 

(9) The majority of fish turn into the wind when 
launching themselves. On December is, 1919, simul¬ 
taneous observations were made by two observers for 
periods of il minutes upon the windward and lee¬ 
ward sides of the ship. Twice as many fish “ flew ” 
to windward as to leeward. In some counts the 
results were as high as eight to windward without a 
single fish going to leeward. 

(10) They can remain in the air for at least half 
a minute (I fancy I have seen much longer flights 
when in the cable ships). On December 18, 1910, the 
following flights were timed:—10 seconds (three 
times), 15 seconds (four times), 25 seconds, with tail 



fig e 


Fh,. 1 




Fib. ' 1 h« pectoral tin w« pieced in tlx portion of flight, and it 

hardened in (dniuliu The nght fin i» reprev_nnd cut through n»u i 
Fig. 1 — Direction of the doraal or posterior nmole (limed), ehouing it 
in the general longitudinal mutde ma* of the body into which the 
hauled up and bach by lie retiactor muscle The tinted muscles in 


11 by the It 
10 4.—Dissection r r ‘ u * 
the fin ra>, trot 

IG 3 —The ventral muvl 




in the gill base skeleton 


splashes (twne), 28 seconds (numerous tail splashes, 


muscle being downwards and forwards, and not 
downwards and backwards. 

(15) The structure of these muscles Is altogether 
unlike that familiar in muscles performing the short, 
quick strokes of flight, but is entirely what would be 
expected of muscles acting tonically as spreaders of 
planes. F. Wood-Jonss. 

University of Adelaide. 


Prof. Eddington (Nature, April 14. p. soil chal¬ 
lenges those of us who have asserted that “relativity 
does away with the aether ” to defend our statement. 
He himself provides our defence. He tells us that hit 
aether—the aether that relativity does not do away with 
—“has not . . . density, elasticity, or even velocity." 
But our sether— the aether of pre-relativity days, which 
relativity has done away with—has all those pro¬ 
perties In particular, it has the last. The nineteenth. 

century aether simply was a system relative 
to which light had the normal and invariable 
velocity c; so that the velocity of light rela¬ 
tive to a system which had, relative to the 
aether, the velocity v was c+r. That state¬ 
ment conveys the very meaning and essence 
of the old tether; deny it, and the Fizeau and 
Muhelson-Morlcy experiments lose all signi- 
licance. 

Prof. Eddington’s word “tether” has 
neither the denotations nor the connotations 
of the old word. His use of it will receive 
the support of Humpty-Duinpty, but not of 
those who consider that accuracy of thought 
is intimately dependent upon the constancy 
of the meaning of the words used to express 
it. Norman R. Campbell. 


I \m indebted to Prof. Eddington (Nature, 
April 14, p. 201) for pointing so decisively to 
the full issues of my argument (Nature, 
Vpril 7, p. 171). The pos.tion may be flinched 
thus —The relativists may take away pure 
spate as an objective entity, but in so doing 
they are “ sethcrising ” or materialising the 
space of the physical universe. So the 
physicists get back their “aether ” with some¬ 
thing more; and "space,” a fundamental 
fact of human experience which has been 
such a metaphysical enigma right down the 
ages, at least becomes intelligible ns the sub¬ 
stratum of matter. The Identification of 


m ful when 


r _ _ _ _ e&, I aether and space provides a mechanism of the uni- 

once), and 30 set onds (numerous tail splashes, I vci se, and will enable us to picture physically what Is 
-( -- u.. —l _i-— “world-lines" and “twists 


ce). 

(11) The dorsdlly situated mouth and the enlarged 
ventral fluke of the tail-fin tell clearly that the fish is 
one designed to make rushes upwards through the 
water in search of food. 

(12) Its “flight” is only an extension of the flight 
of the garfish. These fish also launch themselves 
Into the air, and without any planing, but merely by 
their impetus, travel for a sufficiently long and rapid 
" flight ” to carry them—like a hurled spear—right 
through the sail of a boat. 

(13) Only two main muscle masses arc attached to 
the base of the pectoral fin. The posterior muscle 
pulls the fin upwards and backwards and folds it into 
the "slot” for its reception. The anterior muscle 
pulls the fln downwards and forwards and spreads 
it as a plane. 

(14) These muscles do not produce “ flight ” move¬ 
ments of the fin, the stroke of the ventral (anterior) 
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meant by such phrases as “ 
in space.” 

Prof. Eddington’s reason why the quality of beauty 
is not included in physical science and my own are 
metaphysically identical, and the two proportions, 
very differently framed, confirm one another, 

April 16. L. C. W. Bonacina. 


The reported failure of Prof. Goddard to obtain 
pecuniary support for his project to discharge a giant 
rocket at the moon leads me to ask a question which 
astronomers may answer. Why is it that no observer 
has ever reported the descent of a meteor upon the 
surface of our satellite? It seems reasonable to sup¬ 
pose that meteoiic falls must occui there as upon the 
surface of the earth. According to the accepted esti¬ 
mate, the earth receives about 20,000,000 meteorites 
per diem If that holds good, mutatis mutandis for 
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the moon, our luminary must receive about 2,000 000 earth » surface, and when they do so the speed has 
in twenty four hours Phe great majority of these been so diminished by friction that there is no intense 

would necessarily be invisible One half of the number flash The above reasoning makes it quite possible 

would fall on her averted face Of the remainder that the conditions on the moon are similar If so, 
more would fall during sunlight than during the hours an unpact flash bright enough to be seen from the earth 

of darkness Of those that fell during hours of dark would be extremely rare, and then it would be seen 

ness the greater number would be concealed by terres only if an observer with a powerful telescope hap- 

trial cloud Of those that were not so concealed one pened to be looking at the right spot at the right 

hilf would fall on the illuminated part of the moon s moment ihere ate also very tew meteors the flash 
disc and, perhaps, be rendered invisible by the lumr of which in the atmosphere of the earth would be 
brightness It is easy to see that large abatements bright enough to be seen from the moon Some 
must therefore be made from the number of falls if furrows on the Mount Wilson lunar photographs 
we wish to estimate the probability of making a might, however, possibly be due U meteor falls 
successful Observation Inis consideration has a \ndksvv L D Ckoumxiin 

bearing by the way on the reasonableness of expect - 

ing to he able to witness Ac arrival of Prof Goddard s Oalendar Reform 

projected rocket if the aim were good and a hit Ihb simplified calendar proposed by the Rev £ 
secured, but that is by the way bantam and described in Nailke of March 17, p 88, 

If in consideration of all these advtrse con is apparently inspired by a sound principle, viz to 
tingcncies, we reduce the estimate of impacts to 1 per make the minimum of change in existing conditions 
ent of the lbovc quoted figure wc have 30000 hits It is however very disir lble if the months are 
on an average moonlight night Why has not one otherwise to remain unchanged to secure that the 
of them ever been observed’ Among the number of txisting inequality in the lengths of the half-years 
meteorites must be a certain proportion weighing and quarters should be arretted 
one or two hundredweight or more When masses of lh c late Prof Millosevitch of Rome with whom 

thit magnitude enter our atmosphcie thej grow in 1 corresponded on the subject expressed the view 

candescent and light up a whole countrvside it may that this was the gre itcst— indeed in his opinion, the 

be for conn seconds That is the result of impact only great defect of the present calendar This 
upc n cur vie I ling aunt sphere If thev 1 a hed th sui object can be effected b\ t iking a da\ from August 
fan of the nth as prcsumibly they do that of the and adding it to I ebru rv—a change which was sug 
moon with asnuc velocities ringinj up to 40 miles a g e sted in Nati rf of ltbruarv -3 ion although its 
second would they not break up there with in out value was not I thinl fullv appreciated at the time 
burst of light like that of a nova unong the stars’ p his change can be m ide without altering the date 
Furthermore as th se impacts must include not only n f the vernal equinox (as fixed bv the Papal Bull of 
single masses of unsidcrable size but also meteoric I ebruarv 23 1^82) b\ adding the dav taken from 

showers the ireas affected must presumably at limes \ U gust to the 1 ebruarv of the following year This 
be large enough to be quite observable through a good (Iteration h is the import int idvantage of giving us 
telescope It mav be suggested that when the fall is f uur g Uar t cr s cath contain ng three months and 
normal or at tnv large ingle to the moon s surface (the 365th and 366th days being apart from the week) 
the prcjectilc buries itself too deeply in the substance exactly thirteen weeks \ common measure for the 
of the mcon to be visible But „mong the arrivals relation of monthly and we I Iv values would thus 
must be some that arrive at grazing or something fip ivuilable— 1 mnttci of mu h importance in 
like grazing incidence on the moon, penetrating little accounting 

or not at all beneath its surfac e Why ore their As regards the exact relation to be est iblished 

glowing paths never seen and the furrows which must between monlh-dav and week-day if as M Fanfanv 
so have been ploughed in the course of ages upon the proposes, the le ip dav is to be left in its present 

moon s ancient surface never described to us? position which is in several respects desirable. 

Probably there is an easy answer to these que* facilities should be provided for tcrmin iting a 
tions, but even if easy, it would be interesting to quarter i v period it the end c f February This is best 
those of us who are not astronomers iccomplishtd bv beginning with a Sunday on 

J W Gordon December 1 That would be the permanent date of 
11 King s Bench W ilk Temple EC 4 April is Advent Sunday—the true beginning of the eeclesias 

-— tiial year The central dav of the ecclesiastical year 

Thf question of meteors on the moon is not now would then be Mav 31 which might be most appro- 

raised for the first tune In my article on astronomv prntclv selected for exclusion from the weekly senes 

in Science in Modern Life, ’ vol 1 p 35 (I give Of the five (or for the next 279 years four) dates 

this, not as being the first mention of the subjec t but of Easter Sunday possible under such a calendar one 
because it is the most accessible source) I wrote — would be April 12 When Easter Sunday fell on that 

There is one puzzling question raised by Prof Shaler dav Pentecost would fall on Mav 31 If Easter 

t e how is it that the fall of meteors on the moon Sunday were fixed far that dav Mav 31 would be the 
which must be as dense as those falling on the earth annual permanent Pentecost the founders dav of the 
has not covered all the markings with a veil and Christian Church 

obliterated the differences of tint? It has however If Faster Dav were allowed to oscillate over the 
been calculated that even If the atmospheric density four possible Sundavs it would hi ascertained bv the 

at the surface be only 1/10000 of that on earth (a existing Easter tables without disturbance and still 
quantity which it mav well exceed) then since the always fall during evening moonlight 
rate of decrease is so much slower than on the earth Fcclesiastinllv I submit that these proposals are 
at a height of something over 40 miles the densities equally simple with and present superior advantages 

of the atmospheres would be equal, and at still to those suggested bv M Fanfani From the point of 

greater heights that of the moon would be the denser view of legal administration commerce and account- 

Now most of the meteors that enter our air are com Int* they are effective in removing the defects In the 

pletelv burnt up at greater heights than this, so that working of our present calendar 

the thin lunar atmosphere may actually be as effec The above changes could be introduced without any 

tive for stopping meteors as our own " disturbance or interruption In 1024-25 

It Is comparatively rarely that meteors reach the March 10 Atsxr Philip 
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The Hell of the Age of Man u the American Museum . 1 

Bv P*of Hbnby Fajbmeld Osbobv 


A N important event in the American Museum 
of Natural History is the approaching com 
pletion of the Hall of the Age of Man Thu hall 
has been planned as a climax to the senes of 
collections in invertebrate and vertebrate palteon 
tology, arranged so that the student or visitor 
will begin with the Hall of Invertebrates, dating 
back to the Cambrian, and pass in geologic and 
paLeontologic sequence through a series of five 
halls surrounding the south east court to be de 
voted to the Age of I ishes, the Age of Amphibt 
ans, of Permian and Triassic Reptiles the Age 
of Jurassic Reptiles, including the giant Sauro 
potia ., to the Cretaceous Reptiles into the Age 
of Mammals, and finally into the Hall of the Age 
of Man This wdl afford effective exhibition of 
the collections in vertebrate palseontologv which 


arranged in ascending order from an introductory 
genealogical tree of the Primates to the races 
which overran Europe in Neolithic times On the 
floor space surrounding these central cases are 
shown some of the chief types of mammals of the 
four continents, Africa, Eurasia, North and South 
America, which was also the great theatre of 
human evolution during late Pliocene and Pleisto 
cene tunes 

Around the walls above the cases is a senes 
of four large mural paintings which present the 
mammalian life of these continents during the 
final period of maximum glaciation and the close 
of the immediately preceding Third Glaciation 
period This u the reindeer and mammoth period 
in Central Furope of the late loess period of 
northern France of the loess deposition of the 



1 1 —Th« moot co noun of ibo many can ct rhuiocarotn > the It! ru rmt 1*11 or woolly rhinoceco* of Korop* mod _ _,_ 

wu n«nt like tk* K u* moutbad (Kwktt (tunaccca* of Africa nearly action to-day It «u protected fro tba wintry Meat* by a heavy coat of 
long hair and a tlneV imdarcaartwf fine wool rhia brown wool war found in a good Mate of praaervatioo an tba aide of tba face of ooa apaConan 

diacoi erod to the roe-fads of Sabana and i. now HI tba Hnaaaia ofPeirograd la tba dtatanaa ca 1 -'-*■-■* --' 

aaigaa—nn aaunct ap*c aaof antalape The rh nacaroa kept cloaely to lb*- ' -— 1 - 

wat a plaint dwaHar I ving on gran and amatl barb. 


began in 1891 and extend from the hrst appear 
aace of vertebrate life to the very close of the 
Pleistocene of North America Ibese collections 
now include about 2 s 000 catalogued speci 
mens, chiefly from North and South America, 
but there are also specimens from Eurasia, Africa, 
and Australia obtained cither bv museum expedi 
turns or by exchange 

The Hall of the Age of Man is of especial in 
4 erest because it affords the first opportunity of 
working out in palaeontology the general theory 
of exhibition which prevails throughout the 
American Museum—'namely, to present animals, 
extinct as well as living, in their environment In 
this hall what js actually kaewa of the history of 
maa m presented m a senes of -ten central cases 


I Tba c rea te ! article waa arapuad at tba reqatst of lb* luuor » 
•batnet from aa article wbb tte m* atk wbtoh a pp e al ed to Mm me 
ml af Mm Amman Mjaaaatm Jfmtmni Hutmji wpt n May-Jo 
•W Wo j 
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Pampean region of South America, and of the loess 
deposition on the Missouri River in the latitude 
of Kansas, where the native American horse 
appeared for the last time on the American con 
tinent These murals represent the four seasons 
of the year in mid Glacial time Thus the woolly 
rhinoceros, the saiga antelope, and the woolly 
mammoth are shown (Fig 1) in a midwinter 
steppe scene of northern I ranee The succeeding 
mural (Fig 2) represents early spring, herds of 
mammoth and of reindeer migrating northward 
This is the most authentic of the murals, because 
it is based upon the painting, drawing, and sculp 
ture of the contemporary Crd Magnon race 
(Fig 4) Midsummer is depicted on the Mts 
noun River m the latitude of Kansas (Fig 3). 
the least-known animal m thw stage » B*sov 
regutt, which Is represented m the Amencaa 
Museum by a gigantic head and horns, the only 
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type of this species thus far found The autumn 
scene of this senes is in northern New Jersey, 
the place of discovery of the deer moose, or Cer- 
valcts, of the northerly range of the tapir, and of 
the North American coypu type of rodents known 
as Castoroides 

On the opposite side of the hall, facing the four 
seasonal series are other murals which represent 
the life of the Pampean region the ground sloths, 
glwtodonts, toxodonts, and macrauchenias, in a 
series of groups Very careful studies of the 
superb fauna of southern California are now 
being made for murals, which will depict the life 
discovered in the tarpools in the vicinity of Los 
Angeles, where occurs the most remarkable col 
lection of extinct mammals so far found in the 
whole history of palaeontology, since the entire 
fauna of early and middle Pleistocene times is 
represented, including the three types of mam 
moth—the imperial, the Columbian, and the 
woolly—the bison the horse the camel, the sabre 
toothed tiger, and the giant lion Fein atrox It 
is intended to show here the entire mammalian 
and avian fauna of the period Studies upon the 
animals in these murals now extend over eight 
years, and other years of additional study will be 
needed The restorations themselves are pre¬ 
ceded by models The naturalness of the scenes 
is aided by kinema reproductions secured by 
recent museum expeditions of similar scenes 
among existing large mammals of Africa and 
from drawings made in early days m Africa, when 
the mammals were still in their primitive number 
and variety 

Materials in the central cases devoted to human 
prehistory are placed in ascending order, begin 
ning with replicas of the Trinil man of Dubois, 
the Piltdown man of Smith Woodward and the 
Heidelberg man of Schoetensack In the final 
arrangement each will occupy an entire case show 
ing the geologic position of the find, replicas of 
the original materials the author s restorations, 
and museum restorations by Prof McGregor It 
is noteworthy that a hundred years of fossil hunt 
ing in various parts of the world have yielded 
only these three individual types of human and 
prehuman ancestors As soon as the period of 
human burial begins m the closing centuries of 
the long period when the Neanderthal race 
covered western Europe skeletal remains become 
very abundant and it will require two large cases 
to exhibit replicas and restorations of the Nean 
derthal species of man successively discovered 
near Gibraltar Neanderthal, Spy Krapina, at 
many points m the Dordogne Valley, and most 
recently in Spain The masterly work of Boule on 
this race is supplemented by the exhaustive 
anatomical studies of McGregor and other ana 
tomists which form the materials on which the 
first Of the murals depicting life in the Ok] Stone 
age is founded, this is the Beginning of the Cave 
period and a group of Neanderthals ts represented 
m a flint quarry nr front of the Grotto Le 
Moustier, which gives Its name to the whole period 
of Moustenan culture 
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The secocd of the human mural* (Fig 4) u 
that for which the evidence is moet authentic, 
inasmuch as we have several complete skeleton* 
of Crd Magnon man giving us the entire 
anatomy also the lamps, the ornaments, the in 
sigma of the chieftains the materials showing the 
methods of preparing the paints, and, still more 
remarkable, the actual painting of the procession 
of the mammoths which is taken as the central 
feature of this restoration It would appear that 
the highly evolved Crd Magnon race entfted 
Europe from the east and drove out the Nean 
derthals There is little evidence of inter 
marriage between these two widely distinct races, 
although two of the skeletons of the burial at 
La Ferrassie show characters which may be so 
interpreted The contrast between the Crd 
Magnon heads and those of the Neanderthals is 
as wide as it possibly could be The Crd Magnon* 
are people like ourselves in point of evolution, 
and the characters of the head and cranium reflect 
their moral and spiritual potentialities, while the 
body skeleton points to a physically perfect race 

The concluding mural of the human series rep re 
aents a group of stag hunters depicted as men of 
the northern fair haired race Irving along the 
southern shores of the Baltic in the earliest phase 
of the Neolithic—the stage known as the Cam 
pignian from the remains of huts and rudely fin 
ished implements found near Campigny in 
France If of Nordic affinity this race was 
Courageous warlike hardy and probably of lower 
intelligence than the Crd Magnons It is still 
however an open question to what primary 
branch of European stock this race of Campigny 
.belonged 

In each of the central cases the culture element 
is associated with the skeleton wherever it has 
been found to show correlation between the 
mental development and the industrial or artistic 
-stage The tests of a museum exhibition series 
are first that it meets the specialist s demand for 
accuracy secondly that the exhibits are arranged 
m such a way as to attract and arouse the interest 
•of the people and thirdly that the aroused interest 
leads to a more careful examination of materials 
and to at least a dawning comprehension of what 
they signify The central cases and the models 
and murals which seek to interpret them appear 
to stand all three tests admirably They arouse 
the interest of increasing numbers of visitors 1 
and it is noticeable that the Old Stone age and 
the cave man are finding their way Into the current 
intellectual life of the American people who in 
general are far behind their European contem 
poranes in their general knowledge of the rudi 
meats of anthropology and archaeology This ex 
hibttion senes presents the facts of human evolu 
tioo in a simple and convincing way 

The collections of original fossils brought to 
gather in the Hal! of the Age of Man are worthy 
of supplementing the human series found in the 
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central cases. They cover the complete evolution 
of the Proboscides, from the early stages m the 
life of this great order described by Andrews in 
the genera Phiomia and paheomastodon from the 
Fay urn region of northern Africa Thu collection 
carries us back into an early period in the Age of 
Mammals, the Oligocene, for it has been deemed 
wise to present here the entire history of the 
evolution of the Proboscides, which, taken alto 

S ther, is the most majestic line of evolution thus 
: discovered It u possible that the ancestors 
of man were the companions of the proboscidean 
race from the beginning, because the Proplio 
pithecus, the companion of the Palseomastodon in 
the Faytim, is at least structurally ancestral to 
the higher apes and man—in other words, it is a 
possible prehuman link, for it is conceivable that 


the true Mastodon amencanus of the eastern 
American forests in the late Pleutocene Tins 
race reaches its climax m the massive M amsrf* 
canus, represented in the famous specimen known 
as the Warren mastodon, which was presented to 
the museum by the late J Pierpont Morgan. 
Nearby is the complete skeleton of the American 
woolly mammoth, Elephas pnmigemus, above 
which towers the partial skeleton of the imperial 
mammoth, £ 1 mperator 
The south west quarter of the hall is devoted 
to the Cope Pampean Collection, chiefly consist* 
ing of mounted skeletons of the ground sloth 
family and the glyptodonts, and of the sabre- 
toothed tiger of the Pampean region With these 
are casts of the skeletons of three other char¬ 
acteristic South American animals, the Macrau- 



from such an animal the anthropoids and human chenia Toxodon, and Hippidium * To demonstrate 

lines diverged the Amencan migration of both the sloths and 

The higher Proboscidea include two complete W>ptodonts into North America in late Pliocene 

skeletons and several skulls of the superb race of times, there is also a series of North American 

long jawed mastodons which have recently been ground sloths and glyptodonts, chiefly derived 

shown by the studio of Dr Matsumoto to be the from the explorations of the museum in Texas 

true descendants of Phlonua bf northern Egypt and Mexico, and from the region of the Rancho 

through the classic narrow toothed mastodon, La Brea tarpools of southern California, where 

M angusttdens, of Control ranee in Miocene the sloths occurred in very great abundance 

times This very vigorous ana successful race, This scheme of arrangement whereby interest 
starting from Egypt, readied North America at is centred m the fauna fits in with that 

the close of die Miocene, spread all over of the remainder of the hall showing the 

the present region of the United States during wonderful climax m the Age of Mammals, 

Pliocene times, and then became entirely extinct when a similar mammalian fauna covered the tern- 

It now appears that the BaprptigfUonn of Palseo- 
mastodon is, as it* tappUpofioaM flpnw indicates, 
actually an ancient mastodon rise to 
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perate regions of the entre northern hemisphere 
as far south as North Africa and Mexico, which 
appear to have been the southern hmit of the 
great waves of migration of the various types of 
mammoths from Central Asia This is in fact, 
the climax in the history of such diverse families 
as the proboscideans camels horses, bison, and 
the great carnivora that preyed upon them The 
impression created by the collection in a single 
hall of all these various types is that the period 
just preceding the final great glaciation of the 
northern hemisphere witnessed the assemblage of 
the most superb land mammals that the earth has 
produced It is virtually the climax of the Age 
of Mammals and marks the beginning of what 


has since proved to be the close of the Age of 
Mammals, because the elimination which began 
from natural causes during the early stages of 
human evolution, and reached the dimensions 
of a cataclysm as the Ice age progressed has 
now been accelerated by the introduction of 
firearms By the middle of the present century 
man will be alone amid the ruins of the mam 
malian world he has destroyed The period of the 
Age of Mammals will have entirely closed and 
the Age of Man will have reached a numerical 
cl max from which some statisticians believe it 
will probably recede because we are approaching 
the point of the over population of the earth m 
three of the five great continents 


The Rise and Development 

A PAPER of considerable interest on this 
subject was recently read before the New 
comen Society (formed two years ago for the 
study of the history of engineering and techno 
logy) by Mr Rhys Jenkins He pointed out that 
although the industry in Sussex has been extinct 
for a hundred years the district is historically one 
of great importance for it was here that the blast 
furnace was first used m England and after 
wards spread to what are now the chief iron 
making districts in the Midlands the North and 
South Wales Although it is customary to speak 
of the district as Sussex it embraces parts of 
Kent Surrey and Hampshire in fact it is the 
Weald between the North and South Downs 
Sites of old iron works exist from a little beyond 
Haslemere on the west to Sissinghurst on the 
east 

It appears that iron was manufactured in the 
Weald in early times and there are clear indica 
tlbns of the existence of the industry during the 
Roman occupation It is supposed to have waned 
with the coming of the Anglo Saxons and the 
indications of its existence are very scanty until 
Norman times are reached Down to about the 
fifteenth century the iron was made by a direct 
process—1 e the ore was reduced directly to mal 
leable iron Its production must have been on 
quite a small scale At some period in the latter 
half of the fifteenth century however the blast 
furnace was introduced into Sussex and proved 
to be the forerunner of the modem process in 
which the ore is first smelted with the product on 
of fluid pig iron and afterwards converted either 
into wrought iron or into one of the many varieties 
of steel It was the blast furnace which started the 
Wealden iron industry on its career of prosperity 
and soon Sussex became the premier iron pro 
ducing district of England It must not be 
imagined that there was ever anything m the 
nature of a black country for although there 
Were a great many works they were scattered 
over a wide area and they were small The only 
fuel employed was charcoal and the power was 
derived from the streams 
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if the Sussex Iron Industry 

Mr Jenkins reviewed at some length the evi 
dence available and came to the conclusion that 
the blast furnace together with the finery process 
for converting cast iron into malleable iron had 
been introduced into England before the year 
1500 by that date there were certainly three fur 
naces at work—namely at Buxted Hartfleld and 
Newbridge The iron workers were of French 
origin and this points to the method of manu 
facture having been borrowed from France No 
doubt the old direct method of manufacture did 
not disappear at once but it s probable that by 
the middle of the sixteenth century it had been 
entirely displaced By that time a number of 
native workmen had been trained in the new pro 
cess and the total number of works in the district 
according to a return made m the year 1548 was 
fifty three of which about half were fur 
naces The new works were established as near 
as possible to the sea coast clearly the object was 
to reduce so far as possible the expensive land 
transport Every reduction in the cost of car 
nage placed the Sussex maker on a more favour 
able footing as against the foreigner in the 
London market 

The direct process had been carried out on a 
small scale and produced a bloom weighing from 
100 lb to 200 lb at a time The manufacture 
could be carried on with few appliances and inex 
pensive erections and entirely by human labour 
It needed only a small capital outlay obviously 
it was the industry of the small man All this 
was changed with the coming of the blast furnace 
The furnaces with the finery chafery and 
hammer were comparatively expensive structures 
The furnace bellows and the hammer called for 
more power than could be conveniently applied 
bv workmen so water power was pressed into 
service This meant the acquisition of an exist 
mg mill possibly of a number of water rights 
and the construction of dams or bays to form the 
furnace and hammer ponds once so common a 
feature m Sussex All this required an outlay of 
capital probably In many cases the ownership of 
land etc in short iron making was transformed 
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from a craft, such as that of the blacksmith, to 
something approaching modern capitalistic pro 
duction 

In 1543 occurred a great event in the history 
of the industry—the founding of the first cast iron 
gun at Buxted The makers were Ralph Hogge 
and Peter Bawde Hogge was the owner of the 
furnace, and Bawde one of the founders of bronze 
guns in the service of the king The former knew 
how to work a furnace and could furnish the 
molten iron the latter was an expert gun 
founder in bronze and was learned in the propor 
Uons of the various pieces The guns thus cast 
were very successful As compared with bronze 
guns there was an enormous saving m cost even 
after the founder had made a good profit and paid 
the carriage to London The manufacture of 
these guns rapidly became a prominent feature in 
the Sussex trade It seems to have been the first 
manufacturing industry in which the English dis 
tmguished themselves During the reign of 
Elizabeth and onwards to the time of Charles II 
English cast iron guns were in demand all over 
the Continent The historian Hume remarks 
“Shipbuilding and the founding of iron cannon 


were the sole arts in which the English ex 
celled They seem indeed, to have possessed 
alone the secret of the latter and great complaints 
were made every Parliament against the exporta 
tion of English ordnance Mr Jenkins considers 
that the most likely explanation of this is that the 
Sussex men had invented some better and cheaper 
method of making the moulds than that which 
had been in use by the founders of bronze guns 

About the middle of the sixteenth century a 
public outcry ngainst the consumption of wood by 
the iron works was raised and in Parliament re 
peated objections were urged against the works 
both on this ground and on the impolicy of export 
ing ordnance 

Mr Jenkins carries his survey down to the time 
of the Protectorate from which it appears that m 
1658 there were thirty five furnaces and forty five 
forges operating in the Weald of which twenty 
seven furnaces and forty two forges were in 
Sussex This appears to have been the culmmat 
ing point of the iron trade of the Weald Con 
sideration of the further progress and decline of 
the industry in later years is reserved for another 
occasion 


Long-distance Telephony 


'T'HE progress which is being made in long 
A distance telephony is exemplified in the 
Interesting demonstration last week under the 
direction of Col Carty in which conversations 
were carried on over a composite route of more 
than 5500 miles made up of a 115 mile section 
of submarine cable from Havana to Key West, 
overhead lines through Washington and New 
York, and right across the continent through San 
Francisco to Los Angeles, and for the sake of 
completeness, including a 29-mile stretch of 

wireless to St Catalina Island in the 
Pacific 

There is of course, nothing remarkable in the 
last mentioned section in the point of distance as 
wireless telephony is in some ways less handi 
capped by distance than line working, but the 
fact that the wireless apparatus was successfully 
linked up with so long a land line is noteworthy 
The cable section, on the other hand, is of a 
length which has hitherto been beyond the limits 
of submarine telephony, for, as is well known 
the capacity effects inseparable from such cables 
produce a distortion of the current waves which 
when their amplitude is sufficient for audibility, 
renders articulation unrecognisable The earlier 
telephone cables relied upon artificially introduced 
inductance to counteract this effect of capacity, 
but in the circuit we are speaking of, the problem 
has been further solved by the use of thermionic 
repeaters so that waves of much smaller ampli 
tude can be employed in the cable The Timer 

g nats out that the Havana Key West cable is of 
ntish manufacture and is arranged to carry in 
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addition to one telephone communication, four 
simultaneous telegraph messages 

The capacity effect of overhead land lines is 
also present, but is not nearly so serious as that 
of cables Inductance coils, or Pupin coils, as 
they are called after their inventor were employed 
in the New York San Francisco line when Ameri 
can trans-continental telephony was first accom 
plished before the days of the thermionic valve, 
but it has now been found possible to remove 
them altogether by establishing repeater stations 
at 350 mile intervals along the line The same 
method can be, and is being applied to assist 
speech over the shorter underground cables used 
for trunk lines in England but, even with such 
assistance, it is only by the use of overhead lines 
that distances of thousands of miles can be 
bridged over by line telephony 

The demonstrations show that there is nothing 
technically impossible in telephoning between 
England and India or the Cape, for example, 
where only short submarine connecting links are 
required but whether it would be commercially 
possible owing to the great expense and diffi 
culty of patrolling and maintaining so long an 
overhead line passing through every kind of tern 
tory is another matter 

The problem of transmitting speech over such 
long uninterrupted lengths of cable as across the 
Atlantic is not yet solved nor does its solution 
appear likely in the near future The only possi 
bihties in this direction are those of wireless 
telephony which, in the case of communication 
between Europe and America, is already within 
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the range of physical, if not of commercial, prac¬ 
ticability. Indeed, there are many fields where 
wireless telephony already rivals telephony over 
the metallic circuit, especially now that methods 
of linking up the two have been perfected, and 
we look forward with interest to the results of 


the experiments now being made with the view 
of establishing a commercial wireless telephone 
service between London and Birmingham, and 
the competition which appears likely between 
cable and wireless telephony from England to 
Holland. 


Obituary. 


B Y the death at Cambridge, on April 9, of 
Da. Richard Henry Vernon, at thirty-six 
years of age, the younger generation of chemists 
In this country has suffered a serious loss. The 
elder son of the late Hon. William Vernon, 
Dr. Vernon was educated abroad and took the 
degree of Ph.D. at the Zurich Polytechnic. At 
the close of his course at Zurich the war broke 
out, and although his health had always been 
delicate he hastened to offer his services and 
enlisted as a private, receiving later a commission 
in the Dorset Regiment. After having been 
invalided home, he worked for the Chemical War¬ 
fare Committee, first at the Imperial College of 
Science, and afterwards in the University Chemi¬ 
cal Laboratory, Cambridge. He was then sent to 
the Shell Filling Factory at Chittening, where his 
health became seriously affected. After the 
armistice he returned to Cambridge, and was 
appointed to the official position of assistant to 
the professor of chemistry. Dr. Vernon 
possessed in a remarkable degree the special sense 
of the organic chemist, and his manipulative 
ability was quite exceptional. His work on 
tellurium, which led to the discovery of the iso¬ 
meric dimethyltelluronium iodides, had an impor¬ 
tant bearing on the stereochemistry of elements of 
higher atomic weight and impressed all who had 
seen it with his powers. He had a personality of 
singular charm and attractiveness that rapidly 
won the friendship of all with whom he was 
brought into contact. 

We notice with much regret the announce¬ 
ment of the death, on April 13, of Mr. Howard 
Payn in his eighty-first year. In his early life 
Mr. Payn qualified as a barrister, but never prac¬ 
tised. In middle life, after some years* service 
on a Sugar Commission, he became greatly in¬ 
terested in astronomy, and in 1899 entered Sir 
Norman Lockyer’s laboratory at South Kensing¬ 
ton as a volunteer worker. Mr. Payn took part 
in the eclipse expedition to Santa Pola, Spain, in 
1900, and obtained a fine series of photographs 
of the corona and prominences with a lens of 
16-ft. focal length. In 1905 he was with Sir 


Norman Lockyer's eclipse party at Palma, 
Majorca, but the spectroscopic photographs 
which he had planned to take were only partially 
successful, on account of clouds. In collabora¬ 
tion with Prof. Fowler, he was among the first 
to investigate the vacuum arc spectra of metallic 
elements, and to show that enhanced lines are 
strongly developed under these conditions. Mr. 
Payn also rendered considerable assistance to Sir 
Norman Lockyer in his work on “Stone Circles.” 
He died in a nursing home at Hounslow after s 
long illness, and will be greatly missed by his 
many friends. 

The sudden and unexpected death, from heart 
failure, of Dr. Herbert Haviland Field, at the 
age of fifty-two, is a great loss to scientific 
workers. Some thirty years ago Field, then an 
American student at Paris, left the path of bio¬ 
logical research for the less inviting road of biblio¬ 
graphy. His aim was to provide a bibliographic 
service by cards of standard site. Each card 
carried numbers according to a modification of the 
Dewey decimal system, enabling it to be sorted 
mechanically into place according to the classifica¬ 
tion desired. Later he became associated with 
the bibliographic section of Zoologischer Anteiger, 
and eventually founded at Zurich the well-known 
Concilium Bibliographicum, which has had the 
support of the Swiss Government and of various 
American funds. There he died at his work. It 
is to be hoped, especially in the present circum¬ 
stances of the International Catalogue, that the 
institution he founded will continue and expand. 

We much regret to announce the death, on 
Monday, April it, at the age of seventy-seven 
years, of Prof. Arnold William Reinoldj 
F.R.S., lately professor of physics in the Royal 
Naval College, Greenwich. 

We regret to record the death, on April 9, of 
Mr. Bertram Blount, the well-known chemist, 
at fifty-four years of age; and, on April 13, of 
Mr. R. A, Rolfs, of the Royal Botanic Gardens* 
Kew, at sixty-five years of age. 


Note*. 

With the Intention of saving the lives of number- House of Commons, and on April 13 passed dm 

less birds of bright plumage slaughtered In forelgA second reading by a majority of 143 votes against 

landa for no better purpose than unnatural decora- The scope of the Bill Is wide. As It stands, It pro- 

don, a “BUI to prohibit the importation of the hlbits die Importation of all birds' plumes excepting 

plumage of birds and the sale or possession of plumage , those of African ostriches and eider-ducks, of birds 
Illegally imported M has again been Introduced In the imported alive, of birds,ordinarily uaed in the United 
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Kingdom u articles of diet, and inch plumes as have 
been imported by a passenger for personal use. A 
sped el proviso allows the Board of Trade to grant a 
licence permitting the importation of plumage “for 
any natural history or other museum, or for the pur¬ 
pose of scientific research, or for any other special 
purpose." Opinions in the House of Commons varied 
as to the probable efficiency of the Bill in its aim of 
protecting decorative birds. It is obvious that such 
a decree cannot approach in effectiveness measures 
of strict protection which might be enforced in the 
countries which the birds themselves inhabit, nor can 
it compare with a possible international agreement 
regulating the use of bird-phimages, but in at least 
two ways it should make for a reduction of the massacre 
of birds. In the first place, It should to a very great 
extent banish the use of Imported birds’ plumes for 
decoration in the United Kingdom, and to that extent 
the actual demand would be reduced. It may also, 
by dislocating the centre of dispersal in London, per¬ 
manently disorganise the world-market, and so reduce 
opportunity for the disposal of skins, and with this 
the activities of the plume-hunters. In the second 
place, the moral effect of the final adoption of the 
Bill would probably be great, and other countries 
would follow the United Kingdom in endeavouring 
to protect, without as well as within their own boun¬ 
daries, “birds attractive In appearance," and perhaps, 
it may be added (as the Nebraskan law adds) "cheer¬ 
ful in song.” 

The Corn Sales Bill came up for second reading 
in the House of Commons on April 14 Its object 
is to provide for greater uniformity in the weights 
and measures used in the sale of corn and other 
crops. At the present time in different districts the 
quarter of wheat might be 480 lb., 496 lb., 500 lb , 
504 lb., or 588 lb. in weight, and even greater varia¬ 
tions exist In the case of rye and oats. The Bill provides 
that all dealings in com should be made by weight in 
terms of the hundredweight of 112 imperial standard 
pounds, the result of this being that the ordinary 
sack of wheat would be reduced from 18 to 16 stone. 
Opposition was raised on the grounds that the whole 
of the futures market in this country is based on the 
decimal system, and that inconvenience would be 
caused if all dealings in centals had to be transformed 
Into the na-lb. measure. It was suggested that the 
unit of 100 lb. should be substituted for that of 113 lb. 
proposed in the Bill, but this amendment could not 
be made until a later stage. The second reading was 
agreed to without a division. > 

Dr. W. Eaolx Clarks retired on March 14, under 
the Civil Service age-limit, from the keepership of 
the Natural History Department of the Royal Scottish 
Museum. During Ms service of thirty-three years he 
has been mainly responsible for the growth of this 
museum, and the period of his keepership, to which he 
was promoted on the retirement of Dr. R. H. Traqualr 
in 1906, has been specially fruitful In the development 
of tiw natural history collections ss regards both 
cabinet and exhibited material Under Ms supervision 
the exhibited systematic collections halve been entirely 
(rearranged and revised with the view of increasing 
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their aesthetic and educational aa well a* tbeis 
scientific value, and many biological groups of 
birds and mammals have been Introduced with 
great effect. Dr. Eagle Clarke hae now been ap¬ 
pointed honorary supervisor of the bird collections In 
the museum. He Intends to devote his leisure to the 
editing of new editions of Saunders’s “Manual oi 
British Birds” and Yarrell’s “History of British 
Birds.” The vacancy caused by the retirement oi 
Dr. Eagle Clarke has been filled by the promotion of 
Dr. James Ritchie, who entered the service of the 
museum, after competitive examination, in 1907. 

Thf inaugural meeting of the Indian Botanical 
Society, established ‘‘for uniting the botanists and 
promoting the botanical interests of India," was held 
under the historic banyan-tree In the Calcutta Botanic 
Garden at the time of the eighth Indian Science Con¬ 
gress In January last. A booklet has been issued 
describing the origin of the society, its alms and Its 
provisional constitution, and giving a list of the original 
members, eighty-one in all. The president for the year 
is Dr. Winfield Dudgeon, of the Ewing Christian 
College, Allahabad; the vice-president, Dr. W Bums, 
of the College of Agriculture, Poona; and the secretary 
and treasurer, Mr Shiv Ram Kashyap, Government 
College, Lahore The society does not contemplate 
anv official publication, but members are encouraged' 
to support the Journal of Indian Botany. Meetings 
will be held annually In conjunction with the Indian 
Science Congress, and the programme for the meeting 
will be prepared by the executive council in co-opera¬ 
tion with the officers of the botany section of the 
congress. The membership is widely representative 
of botany and its applications to agriculture an<f 
forestry throughout the Empire 

Wb learn from the Pioneer Mail of March 4 that 
on February 33 the Viceroy inaugurated the Institu¬ 
tion of Engineers (India) In Calcutta. The institution 
was formed last September as a result of the desire 
of engineers in India to form a corporate body to 
safeguard their Interests and to provide a means of 
exchange of views on engineering questions; the 
Institution was open to professional engineers of 
all nations. In declaring the Institution duly in¬ 
augurated, the Viceroy emphasised the Importance 
of such a body to a country like India with » 
growing Industrial side, and congratulated the 
members on the form of their constitution, by which- 
provision was made for the admission of junior 
members to the council, so that there should be little 
risk of the council getting out of touch with the 
aspirations of the younger generation of engineers. 
The relation of the new institution to the Govern, 
ment of India was also enlarged upon, and Its im¬ 
portance as an unofficial ad vises y body, both as 
regards industrial questions and with reference to- 
technlcal education, was discussed. 

During the Interval that has elapsed since the pub¬ 
lication of the Report of the Empire Cotton Growing- 
Committee considerable progress has been made 
towards the establishment of a permanent organisa¬ 
tion competent to carry into effect the recommenda¬ 
tions contained in the report The permanent body 
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parthenogenetic offspring failed to show any segrega 
tion towards either parent It is concluded that in 
such a clone segregation does not take place The 
results would be more complete if it were also shown 
that in sexual reproduction of this hybrid segregation 
did take place in F, or later generations Such a 
result would also be interesting as indicating whether 
the difference between the parent species depends on 
a single factor or on a larger number of genetic differ 
ences Prof Agar has shown that each species con 
tains a large number of clones each of which will 
perpetuate its differences in parthenogenetic repro 
duction 

The igao report of the council of the British 
Research \ssoc ation for the Woollen and Worsted 
Industries has just been issued The chief feature in 
the report is a fully illustrated description of the 
research laboratories and workshops at present be ng 
fitted up in Leeds In addition to paying 5400/ for 
the property upon wh ch the central laboratories are 
be ng installed 2000I has been advanced for the pui 
chase of a site for an experimental carding installs 
tion in Huddersfield The director Major H J U 
Bliss is gradually building up staffs for the physics 
and colloid chemistry chemistry engineering and 
biology departments and although fundamental 
soundness is not being sacrificed to the too prevalent 
desire for quick returns useful researches have alreadv 
been taken in hand Thus four publications (Nos 7 
8 9 and to) on important problems have been issued 
to subscribers and there are indications of useful work 
nearing completion on spinning oils scouring and 
milling and last but not least those fundamental 
problems which no private firm can be expected to 
undertake The sheep breeding experiments from the 
wool point of view in which the association is col 
laboratmg with other bodies—notably the Agricultural 
Departments of England and Scotland—are deem d so 
important that a special pamphlet has been issued as 
an appendix to the annual report Many useful breeding 
experiments are being made this season—largely under 
the stimulating influence of Prof Cossar Ewart of 
the University of Edinburgh—and it is hoped from 
these omp irativelv small scale experiments to obtain 
useful data for others on a much larger scale It is 
evident also from this appendix that in addition to 
producing new crosses die association is anxious to 
improve the present breeds and in conjunction with 
the Royal Agricultural Society and other show com 
mittees it is about to engage in battle against grey 
hair kemps and a deterioration m wool 
quality following mistaken ideas on the relation 
ships of wool and phvsique 
An interesting point is made in Water Paper 418 
of the U S Geological Survev on Mineral Springs 
of Alaska where it is remarked that permanent 
ground frost surviving in the region from the Glacial 
®poch has an important influence in diminishing the 
mineral content of surface waters In Seward Pemn 
sula alluvium has been found frozen to depths of 
more than aoo ft while on hill slopes facing north 
ward ice occurs within 2 ft of the surface Erosion 
moreover Is prevented bv the general covering of 
NO 2686 , VOL 107 ] 


moss grass and forest A H Brooks the author 
of this section of the paper indicates a more normal 
composition for river waters derived from the moun 
tamous regions where streams flowing from the 
snows cut deeply into rock 
The noble genus Nelumbo is now represented bv 
two species only the Indian lotus of Asia and 
northern Australia and the American lotus or great 
water lily found in eastern America from Ontario to 
7° S lat in Brazil E W Berry (U S Geol Surv 
Prof Paper 108 E) describes a new species from the 
Eocene of Meridian Mississippi resembling some of 
the European fossil forms and he gives a world 
map showing how the long history of the genus is 
revealed by its Cretaceous Catnozoic and present 
distribution The author attributes the southward 
migration of Nelumbo to the inclemency of the Gla isl 
epoch and its entire disappearance from the Old 
World west of the Caspian to the natural bstacles 
presented by hur pean structure which prevented its 
escape south vard into Africa 

The Mete rolog al Magazine for Mar h conta ns 
in article b Dr J S Owens on London smoke fogs 
The method adopted by the Atmospheri Pollution 
Committee for measur ng the impurities deposited 
from the air bv large open topped gauges is acknow 
lodged as insufficient It has now been supplemented 
bv a method of ascertaining the quantity of suspended 
matter in the air An automatic instrument is made 
to filter a fixed volume of air through a small d sc 
of w hitc filter j aper at short intervals and a measure 
tk made of the impurities left beh nd on the filter 
paper Continuous records have been obtained from 
three stations n different parts of London dunng 
the past winter The records for foggy days are kept 
separate from days with ordinary weather and the 
records for ordinary week days excluding Saturd 11 s 
ind Sundays arc kept separate from the results for 
Saturdays and Sundays respectively The air is purest 
between midnight and early morning and the amount 
of impurity rapidlv increases at about 6 or 7 a m 
reaching its maximum it about 11 a m on wcek-davs 
and at noon on Sundays A subsidiary maximum 
is shown at about 5 pm after which the 
impurities rapidly decrease It is shown with prob 
ably some appi oximatton to truth that the impurit es 
are due to domestic smoke rather than to mdustral 
furnaces The author acknowledges that at present 
the data are scanty but expresses the hope that 
further results will prove instructive 
The discovery by Sir E Rutherford two years ago 
that a particles from radium C on their passage 
through nitrogen or oxygen produ cd a small number 
of particles with range 1 4 times that of the original 
particles made it possible that the swift particles from 
thorium C discovered bv Rutherford and Wood in 
1914 might have been produced by the passage of the 
a partu les of range 8 6 cm through the mica screen 
used in the experiments In the April issue of the 
Philosophical Maga me Dr Wood shows that this is 
not the case and Sir b Rutherford describes how 
he has obtained bv the aid of a powerful source of 
thorium C presented to him by Dr H McCoy of 
Chicago a sufficient number of the long range par 
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tides to determine their bending in i magnetic. field 
By this means he shown that these swift particles are 
ordinary o-partides of mass 4, and not doublv charged 
particles of mass 3 such a* are produced by the 
passage of a particles through nitrogen and oxygen 
Messrs Pastorflli and Rapkin, of 46 Hatton 
Garden, E C 1, have issued a new list of their glass 
and metal hydrometers and specific-gravity instru¬ 
ments for use in chemical laboratories ind for Indus 
trial purposes The list includes not only all the hydro¬ 
meters generally used in laboratory ind technological 
determinations, those of Twaddell being particularly 
well represented, but also an extensive variety of 
sdhnometcrs and saccharometers It is interesting to 
see that hydrometers have now a wide ipplicition in 
industry, being no longer confined to brewing and 
distilling but required for petrol ind other oils, bv 
electricians for accumulators, m the mcat-pickling 
tride, in laundries for testing starch, as lacto¬ 
meters ” for milk, by tanners, who call them barko. 
meters ”, while there is even 1 special hitt r s h\dn 
meter for shellac solutions 
Mr John Mirray is to publish fir I oid Haldinc 
i work entitled Thi Reign of Rditiviti, in which 
the principle of rclitivitv will hi dt lit with in its 


philosophical aspect, and not merely as interpreted in 
mathematical phvsics The departments of biology, 
psychology, the State, and religion will be considered 
m the investigation, and illustrations of the principle 
of relativity in this wider application will be drawn 
from literature, irt, religion, and rtcent physical and 
natural science Another book in Mr Murray’s new 
announcement list is Ihe Great Malaria Problem 
and its Solution,” by Sir Ronald Ross lhe work 
will be largely an autobiographical record of the incep¬ 
tion, progress, and ultimate success of the campaign 
igainst malaria 

Mr R F Gkam.br of Lenton Fields Climato 
logical Station, Nottingham, who made naked-eye 
observations of the partial eclipse of the sun on 
April 8, writes to say that he saw Venus clearly, 
though he could sec no stars He noticed that faint 
cloud formed at 8 15 and disappeared at 9 o, it 
probably lay in the damp layer at the top of the 
turbulent region, and ippeared to be formed by direct 
cooling ” Daisies closed, but chickens took no notice 
of the darkness 

Erratim—Naiurs of April 14, p 218, 1st col 
lin 6 fiom bottom For F C Cruikshank read 
I G Crookshank 


Our Astronomical Column. 


Pons Win necks s Couft— lhe following pros 1 
sional elements of Pons-Wmne eke s comet have bee n 
deduced with tht aid of the recent observations 
T 1021 June 13950 GMT, « 177 0 41 37', node 
93 0 24' 19", ind 19® 11 31', log a 051403, e 0(9138 
q 1008 


rphuntns for Greenwich Midnight 


18 10 12 43 
20 16 17 59 
2a 16 23 32 
24 16 29 30 

26 16 35 52 
28 16 42 38 
30 16 5 ' 


2 16 s 


6 17 16 26 
8 17 26 56 
10 17 38 32 
ia 17 51 25 


39 36N 

40 21 

41 6 
4 * S 3 

42 42 

43 18 


>3 


45 19 

4 4 It 

46 56 

47 18 


00836 

‘>0783 

00731 

00680 

."$0° 

00532 

00486 

00440 


96378 

96213 

95696 

95505 

9 01*3 
95**4 
94911 
9 4699 
9 4481 
94*53 
94017 


The comet will be nearest the earth (distance 
12,500,000 miles) on June 6 The earth passes the 
node on June 25, about nine days after the comet 


Reid’s Comft —Thu comet was on the verge of 
naked-eye visibility more than a week ago It should 
be easily so visible when the moon is out of the wav 
M Ebell has computed new elements from which the 
following cphemeris (for Greenwich midnight) is 
taken The elements differ only slightlv from those 
given in Nature for March 31 T Is Mav 1001 and 
fogq 000403 

R A N Drl K A N M 


April 22 30 41 54 

2 A 20 45 20 

20 30 49 36 
28 20 55 32 §4 20 

30 ai 3 33 01 29 
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13 44 
40 16 

47 I! 


21 l6 10 

21 38 8 
,22 24 22 

O 31 22 

4*7 37 


74 53 
80 37 

84 49 

84 50 


V iluts of log r, log A Apt il 22 oi 223 1 829- , 

Vpril jo 00096, 9S017 May 8, 00042, 98640 fht 
high north declination will facilitate observation 
I Mr \\ 1 Denning writes Reids tome! was 

faintly visible to the naked eye on the morning of 
April 16 at 3 20 G M 1 The comet s perihelion w ill 
occur on Miy 10 ntxt ind when the moon leaves the 
. tvening sky about April 24-25 the comet should be 
I easily visible It will then be situated 111 Cygnus 
1 ind a ftw degrees south of aCygni Its motion is 
1 irrving it rapidly northwards so that on May 2 the 
comet will bi found - ,0 01 3 0 south wist of /SCephei 
I It should bt readdv found with a field-glass, and will 
probiblv be usilv within renh of the unaided eye ” 

Fined Cai m M l ives in Eariy Iype Stars —Since 
the disioverv in 1914 of the fact that the H and K 
lines of calcium in the star 8 Ononis did not share 
I in the large displ icements common to all the other 
lines a similar effeet his been observed in many other 
stars A considerable amount of literature ha« thus 
aecumulated on this subje t of fixed" calcium lines, 
which has now bean collrrtrd and discussed by Mr 
R K Young in a verv useful summary published in 
the Journal of the Roial Astronomical Soc ety of 
Canada (vol \i\ , p 389) It appears that newly all 
the stars having this peculiar characteristic art of 
earlv B tvpe and this forms a strong argument 
igainst the theorv that the stationary calcium lines 
have their origin in a cloud of vapour lying between 
us and the star It is also difficult to account for 
their origin bv assuming an extended nebulosity en¬ 
veloping the star and not partaking m Us motion, 
since in a verv close pair of stars observed bv Plaskett 
onlv one showed this effect and in the Pleiades 
which are known to be surrounded bv such a nebula, 
the effect is not seen at all The author holds the 
opinion that the calcium vapour giving rise to the 
I fixed lines forms part of the star's own atmospnere, 
| but is much more extended than the proper reverting 
layer 
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The New Star of 1912— Nova Gemmorum II 1 

By Majom William J S Lockyh 

One marked feature of thu research u that u 
deals with photographs of the nova taken with instru¬ 
ments giving both 1 u-^e and small stale spectra As 
the spectra of novae at some stages consist of a mix¬ 
ture of broad diffuse bands togetner with very sharply 
defined lines the former are seen and measured at 
their best in th small scale spectra, while the latter 
are practical)! seen only in the large-scale spectra 
The discussion of the observations has led the author 
to differentiate between seven different stages in the 
spectrum of this nova One cannot do better than 
quote from p 9 the stunm iry he gives of the different 
stages as spate forbids one to elaborite the informs 
turn 

(1) An absorption spectrum of type A$ displaced, 
with we tk rtdiauons undisplaced (191s March ij) 


'T'HOUGH new stars are of comparatively rare 
1 occurrence several have appeared during 
the past few years, and much attention has been 
devoted to their study Many observatories which 
have now taken up the spectroscopic examination of 
celestial objects, and are therefore equipped with 
spectroscopic apparatus of various kinds, nave together 
secured a great amount of material which was lacking 
for the study of the earlier novm 
Such was the case with the new star which was 
discovered bj knebo in Norway on the evening of 
March is 1912 ITiis star appeared in the consteBa 
tionof Gemini ml is known as Nova Gemmorum II 
since it is the second nova tfrH has shown itself in 
that constellation 

Ihe star was fortunately discovered before it had 
attained its greatest brilhancy as sis also the case 
with the most recent new star Nova Cygni III 
(1930). On March 10 191* Nova Gemmorum was 
less than a star of the eleventh magnitude and it 
attained its maximum on March 14 being then of 
magnitude 337 After that it faded very rapidly, 
diminishing with fluctuations which were lriegular in 
both period and amount 

The Solar Phvsics Observatory at Cambridge was 
fortunate enough to secure a very fine senes of photo 
graphs taken by Mr Stratton during the months of 
March md April 1912—so good a series in fact that 
it required only a few photographs from other observi 
tones to fill up the gaps Most of these were supplied 
from the Allegheny and Bonn Observatories Other 
photographs were taken of the later stages of the 
nova s career but longer intervals between these only 
were required as thi spectral changes were slow 
The measurement of all the photographs was com 
pfeted in 1914 but owing to the outbreak of war the 
work of discussion could not be taken up until Mr 
Stratton's return to the observatory m February 1919 
His discovery of the Identification of many lmes In 
the nova s spectrum with nitrogen oxygen and 
helium lmes which were greatly displaced from their 
normal positions facilitated the work 
A discussion of all these photographs has now 
been published and Mr Stratton who undertook it 
has presented us with a work which gives a valuable 
insight Into the nature of the changes which the 
spectrum of this nova underwent The volume 
will thus greatly assist other workers who are dis 
cussing their observations of later novas and will 
possibly give them clues as to what kind of changes 
may be expected or how to look for them 
Since the spectrum of a nova is changing constantly 
and sometimes with very considerable rapidity, 
especially about the tune of musnum brilliancy every 
photograph of it* spectrum wherever taken raav 
prove useful in the elucidation of the nova problem 
Since the puzzling changes in the spectra are much 
mom likely to be understood K the time interval 
between successive spectrograms can be greatly 
reduced the author puts forward the view that for 
a complete elucidation of the problems involved all 
the spectra secured for any one nova should be placed 
at the disposal of a single investigator There should 
be no dim cu I tv m carrying out such a suggestion 
provided that each observatory which takes some of 
the photographs and wishes to discuss them may do 
so prior to handing them over for the final inquiry 

* A m»l« of th* Solar PhvaW OhnrvMary Ombndw Vol W part? 
“aWSmanim tf thm Otmlwmm n, V ? J H Stnttan Under 
th. dlract onof WH T Hawaii Pp. rBI+„+ 1 l pmSTfS-wSm 
At tbr Unmnily Prww 19*0) 
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ndiati n spe tra undis 


(3) Superposed absorption spectra of type* Aap 

(a Cygni) and Ba (yOrioms) displaced by separate 
amounts together w ith in a Cygni radiation spectrum 
undispla td Iht y Ononis absorption spectrum in¬ 
crease* in strength umpired with the a Cygni abeorp 
tion spectrum and Lcompanying bright bands of 

y Ononis type gradu illv appear and l- — 

strength (191* March 22 31) 

(4) a Cygni and yOri n * 
placed (101 April 8) 

(5) 7 Ononis and n I ul 1 ridation spcctia undis 
placed (1912 April aa) 

(6) Nebular radiation spectrum (1912 December 6) 

(7) Nebular and Wolf Rav< t radiation spectra 

(1914 1 ebruary 22) 

The author enters fully into the method he adopted 
for differenfnt ng between the types of spectra referred 
to in Nos (1) to (3) above and shows how by em 
ploying a displacement factor from known lines he 
was abl to tie up lines of other elements the dis 
placement factor varying according to the date of the 
photograph examined Thus to take one instance 
out or 108 strong hn s in a Cygni 79 according to 
this method appe ired displaced in the nova on 

March 14 reasons are given for the ibsencc of many 
of the rem lining lines 

As to the cause of the outburst ot the new star, 
based on the spectroscopic evidence here brought 
together the author does not commit himself for he 
say s that a final theory of novae cannot yet be written 
With regard to the most hopeful theory it present put 
forward, suggesting the collision of a star with a 
dark nebula and the consequent terrific action causing 
a tremendous outstreaming of glowing gases from the 
central bodv and the final formation, of a planetary 
nebula with a Wolf Rayet star as nucleus the author 
says we must await modification as further facts 
come to light * 

In his preface Prof Newat) states that this 
vol iv of the Annals wilt be followed by memoirs 
on Nova Persei (1901) and on Nova Aquito III 
(1918) The latter star he says seems hkelv to 
afford more insight mto the nature of the outburst 
of a nova than all the other new stars that have 
been studied with the help of the spectroscope " 

While reference has only briefly been made to some 
of the main points in this volume on Nova Gemmorum 
II there are many other features in the nova’s spec¬ 
trum which Mr Stratton has discussed very minutely 
such as the undisplaced calcium line* the structure of 
bright bands etc Two plates accompany the volume 
illustrating the spectra both as a whale and In parts 
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Gold-coloured Teeth of bagep 


I N a paper On Dental Encrustations and the So 
called Gold plating of Sheep s Teeth pub 
lished m the Proceedings of the Linnian So etv of 
New South Wales (August 15 1020) Mr 1 hos Steel 
gives an account of the so called gold plating and 
encrustations on the teeth of sheep and other animals 
He states that the popular idea is so strong that the 
jaws of sheep are still taken from time to time to the 
Sydney Mint with the object of selling them for the 
gold supposed to be present 
Mr Steel refers to papers published in the Pro¬ 
ceedings of the Royal Souet\ of New South Wales 
and of the Sydney Section of the Society < f Chemical 
Industry in 1905, in which Prof Ltvcrsidge showed 
that the encrustation is due to tirtar deposited from 
the sahva in thin films The golden colour and 
ppeerance are proved to be due to the r flection of 
light from the overlapping of the thin films and in 
composition the deposit consists of impure calcium 
phosphate and organic matter and not of iron pyrites 
as confidently asserted by correspondents in Nature 
(vol xeix 1917 pp 264 284 290 and 306 anil v 1 c 
igi7 p 10() to account for which various fantastic 
explanations are given Prof I iversidge stated that 
the deposit can Dt tasilv separated in th n flakes 
like mica with the point ef a penknife ir even a pin 
and that if a flake held on the point of a pm be placed 
in a match, or candlc-flame it blackens inflames and 
leaves a white fusible residue hence neither a know 
ledge of chemistry nor the use of any chemical ap 
paratus is necessary to prove the absence of gold and 
of iron pyrites 

Mr Steel has unearthed a forg tten statement bv 
the Iite Dr George Bennett in his Wanderings of a 
Naturalist (1834 p 04) that the vcllow metallic 
substance sometimes found on the teeth of sheep 
oxen and kangaroos and frequently mistaken for 
gold is simply tartar deposited from the saliva Dr 
Bennett quotes an analysis of the oidmirv deposit 
on human teeth bv Berzelius who obtained results 
ver\ similar to those of Mr Steel Mr Steel had 
exceptional opportunities for obtaining large quantities 
of the coating and was able to make quantitative 
analyses of the encrustatnns from the teeth of sheep 
oxen horses etc tiken from the stocks of bones 


passing through a large bone-charcoal factory in 
Sidney from other sources he obtained sufficient 
material from the teeth of the camel dromedary 
rhinoceros ind even m n Ihev consist mainly of 
calcium phosphate with small amounts of magnes a 
carbon dioxide a little s nd from 1(120 per cent to 
2465 per cent of organic mitter and from 385 per 
cent to 11 65 per cent of water Mr Steel gives a 
table of the percentage composition of the encrustation 
from the teeth of man sheep ox, camel dromedary 
and rhinoceros and for comparison, the analyses 
of the cement layer (crusta petrosa) of the teeth of 
the babirussa ox and camel He points out the 
very interesting fact that the tartar has much the 
same composition aa mammalian bone 
The rhinoceris md babirussa encrustations differ 
from the others by containing very little calcium 
phosphate, although in lustre us flakes like that of 
the sheep and ox in man it is chalky looking with 
out the metallic or nacreous 1 istre 

1 he coating m ly vary from a thin film to a quarter 
of an inch in thickn ss th black coating common 
on the teith of sheep and xen has the same com 
position as the metillic deposits The teeth of 
carnivora an 1 rodents are usually very dean except 
when old and so are those of pigs those of snakes 
lizards and fish ate free from deposit it is present 
on the teeth of the crocodile and killer whale and 
also on teeth of the tapir eland bison bears 
and most of the Australian marsupials including the 
fossil marsupial teeth from the Wellington Cave New 
South Wakes Mr Steel refer to the huge projecting 
teeth observed by Miklouho Maclav in natives of Taui 
or Admiralty Islands (Nature vol xvi i8~7 p 2,1) 
due to an enormous deposit of tartar 1 used by 
chewing betel nut and lime the percentage of lime 
found in it bv Salkowski was more than 45 per cent 
(Nehr Berlin Go, Anthrop 1881 p 219) 

The investigation shows a large amount of very 
rareful and painstaking work and should be of 
interest to anatomists and dentists especially as the 
alleged occurrence of gold or pyrites on teeth has been 
reported again and again for centuries and will 
probably continue to be so reported from time to 


The History of Metamorphtc Insects 


n Eh LRJENCE has been made in Nature to most of 
■Cv the series of remarkable entomological papers 
which Dr R J Tillyard has communicated during 
the last few years to the Linnean Society of New 
South Wales, aad which have been published in that 
society ■ Proceedings (vols. xli -xliv ) These papers 
are worthy of the most careful attention of students 
of insects, because the author combines the power of 
InteaauM research intadetails of structure with a true 
instinct for those det&U that are of real importance 
in the elucidation of relationships and with a broad 
morphological outlook on the group under considera 
tion He has the faith—which many of our younger 
naturalists, shut in to the study of the inheritance of 
varietal and specific characters, lack—that a know 
ledge of the phytogeny of large ayatematic groups Is 
attainable, but he realises that such knowledge can 
came onto through a careful comparison of recent 
adult and Immature with extinct forms Thus his 
e vo l u ti onary speculations am raised on surer founds 
ttotw^than those which contented man? of his pre 
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I Attention may be tspec ally directed to Dr IdL- 
\ard s exposition of the ving venation of the group 
1 of orders which be terms the Panorpoid complex 
(Proc Linn Soc NSW vol xliv part 3 1919)* this 
group comprising the Neuroptera (Plampenma and 
Meguloptera), Mecoptera, Trichoptera Lepidoptera 
and Diptera, together with three extinct (Permian or 
Tnasvu) orders, the Paramecoptera, Protomeeoptera 
and Paratnchoptera the types of which, were described 
by the author from Australian fossils Wing venation 
has been generally regarded as a trustworthy guide to 
the affinities of the families and orders of insects but 
entomologists lacked a reasonable morphological inter 
pretation of the complicated array of facts until Com 
stock and Needham showed how the correspondence 
of the mam senes of longitudinal nervures could be 
traced through members of various orders the detec 
tion of homologies being greatly facilitated 1 by a study 
of the tracbeel tubes which provisionally mane out the 
venation in the nymphal or pupal wing Dr Tillyard 
adopts generally the Comstock homologies and nomen. 
clature but hie opportunities of studying archaic 
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Australasian forms of the Neuroptera and- Tccoptera, 
both in the adult and pupal stages, havt enabled him 
to suggest amendments which may be expected to 
win general acceptance. His insistence on the im. 
portance of the earliest pupal tracheation, and on the 
recognition of the longitudinal nervures by the presence 
of characteristic strong bristles (the macrotnchta), 
which are absent on the cross-nervules, and the scars 
of which can be distinguished In fossil wings, is par¬ 
ticularly weighty. 

The three extinct orders mentioned above are 
regarded by Dr. Tlllyard as arising collaterally with 
the Mecoptera and Neuroptera in Permian times, one 
Permian fossil (Permochorista) from the coal-beds of 
New South Wales being definitely referred to the 
Mecoptera, and another (Belmontla) from the same 
beds to the new order Paramecoptcra (see Proc. Linn. 
Soc., N.S.W , vol. \liv , part 2, 1919); while Proto- 
p 4 y chops! s and Archepsvchops from the Upper Trias 
of Queensland arc classed with the planipennian 
Neuroptera, the Lower Tnnssic Trindosialis—a 


European (German) fossil—standing near the base of 
the megalopteroid group. The extinct Paramecoptcra 
are believed by Dr. Tulyard to be ancestral to both 
the Trichoptera and the Leptdoptera, while Upper 
Triassic fossils from Queensland (Aristopsyche, etc.) be¬ 
longing to the Paratiichoptera suggest tnat this latter 
order gave rise to the Dlptera (see t.c., part 1, 1919) 
From this summary it will be realised that all the 
principal orders of metabolous insects (the Endopterv- 
gota of Sharp), with the exception of the Coleoptera 
and the Hymenoptera, are brought into a series of 
reasonably probable relationships. Even if later dis¬ 
coveries may compel some modifications in the details 
of Dr. Tillyard’s genealogical scheme, it seems im¬ 
possible to doubt that he is on the track of real 
affinities, and that the other two great metamorphii 
orders, the beetles and the Hvmenoptcra, will ulti¬ 
mately be shown to have such relationship to this 
“Panorpold complex” that the whole endoptervgote 
assemblage cannot but be regarded as forming a 
natural monophyletic group G. H. C 


Oil in Western Sinai. 


By H. B. 

T HE opening up of a new petroliferous- region in 
any country is usually a matter of more than 
ordinary interest*, not only to oil technologists, but 
also to the general business public In Western Sinai 
we recognise one of the latest developments of oilfield 
enterprise, ami from oui knowledge of the Egyptian 
fields (to which this new region is geologically 
similar), as well as from the data published by the 
Petroleum Research Expedition of Egypt in a Pre¬ 
liminary General Report on Western Sinai (Cairo: 
Government Press, 1920), the prospects in this part 
of the peninsula would seem to be exceedingly 
promising. 

For some time past it has been known from surface 
and other indications that the tract of country stretch¬ 
ing southwards from Suez along the western coast of 
Sinai is petroliferous in manv places, but it has re- 
mained for Dr. Hume and his staff of geologists to 
carrv out the necessary geological investigations in 
elucidation of the structure of the country and for the 
selection of the most favourable localities for drilling 
test wells 

The actual belt of country c\nmmed lies between 
Suez and El Tor, a distance of about 220 km. along 
the coast. Of the various localities at which oil 
indications are promising those of Abu Durba and 
Gebel Tanka seem to be pre-eminent, and in the 
former instance a well-site has already been fixed; 
in the Gebel Tanka area there are three separate oil 
prospects which haw received attention, and two sites 
for deep test wells are indicated at present. 

With regard to the relative geological positions of 
the various oil horizons within the belt, from the 
information supplied in the report it is evident that 
there are at least two of these, an upper situate 
between the Middle Eocene limestones and Lower 


Milner. 

Miocene 111.11 K and a lowei occurring at the junction 
of the Cretaceous beds with the underlying Nubian 
sandstones. In the G< bel Tanka area both the upper 
and lower horizons are present, but drilling to the 
lower oil-bcaring strata is advocated, as the Eocene 
limestones are not deemed here to be profitable com¬ 
mercially. In the Abu Durba area only the lower 
horizon is present, but drilling would not be to such 
a depth as in the former case, as the Tertiarv beds 
are absent. 

Tectonically, so far as present evidence shows, two 
definite systems of folding have been established within 
this region, one known as the Hammatn Farafln- 
Useit anticline and the other as the Gebel Araba 
anticline. The former is the more important feature 
from the oil point of view, since many of the 
reported indications (initialing those of the Gebel 
Tanka area) are associated with it. The latter is 
more doubtful in this respect, as the surface indica¬ 
tions are less numerous, but it is evident that with 
progress in mapping a great deal more information 
will be obtained whirh should define the svStem wdth 
more precision, and thus indicate the chances of 
future exploration for oil in the sediments affected 
thereby. 

Not only has thp Petroleum Research Expedition 
done valunble work in reporting on the oil potentiali¬ 
ties of this region; it has also made an important 
contribution to our geological knowledge of Western 
I Sinai which, even if the oil prospect prove unfavour¬ 
able, well warrants the survey made. Two other 
reports of the expedition (Bulletins 3 and 4) deal In 
I greater detail with the oil occurrences at Gebel Tanka 
I and Gebel Nezzajat (Sinai), and should be read in 
conjunction with the general report (Bulletin 2) 
described above. 


✓ Genetics 

S INCE the well-known experiments of Biffen, in 
which the rust resistance of wheat to Puccinia 
glumarum was shown to behave as a simple Men- 
delian recessive character, numerous amplifying 
investigations have taken place In Swedish expen- 
xwnts Nllsson-Ehle obtained less regular results, 
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finding usually a lack of dominance and segregation 
in indefinite ratios. In the meantime, extensive 
studies have been made of the black stem-rust, 
Puccinia graminis triUci, which causes enormous 
losses in American wheat crops. It has been shown 
that numerous biologic forms of this fungus exist 
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which differ in their action on particular wheat 
varieties Rust nurseries have been established for 
isolating, and experimenting with the effects of, 
various races of rust It was found that numerous 
biologic forms of this fungus sometimes existed in 
the same locality, a wheat variety being susceptible 
to some and rtsistant to others This greatly com 
plicates the work of breeding for rust resistance but | 
an emmer wheat from India has been found to be 
resistant to all forms of rust yet encountered The ' 
conception of bridging species, or the modification in 
virulence of a fungus bv growth on an intermediate 
host is being discredited by the further investigation 
of these biologic races 

In a recent paper by Messrs II k Ilajes J H 
Parker and C kurtzweil (Joum Agric Research 
vol \ix No 11) the authors studied the inheritance 
of rust resistance ind its correlation with botanical 
characters in crosses between Tnttcum vulgarc ind 
v ineties of 1 durum and T dicoccum 1 o eliminate 
the presence of different biologic rices of the fungus 
all barberry bushes were er idicted ind the wheat 
dints spriyed with spores, from the rust nurse rv 
The common wheits such as Marquis were sus 
ceptible the durums such as kubanki com 
merciallv resistint while the emmer varieties were 
practically immune In crosses between emmer and 
common wheats resistince wis found to be partially 
dominint while in crosses between durum and 
common wheits susceptibility wis completely dominant 
In F, ind F, generations segregation occurred with 
indications of linkage between durum or emmer head 
characters and rust resistance Some of the resistant 
types obtained were more resistant than the original 
parents This study contains a number of other valu¬ 
able observations 

In connection with the work of Englcdow (referred to 
in Nature of September 30 1920 p 158) on the literal 
florets of barley it was shown that Hordeum infer 
medium Haxtorn which is intermediate between two 
rowed and six rowed barley in the fertility of its lateral 
florets occurs as a homozygous form which will breed 
true and that it represents a unifactonal difference 
from hexaitichum The production of Haxtoru n a 
number of crosses is described bv H V Harlan and 
H K Hates (Joum Agne Rei vol xix No 11) 
and an explanation of the difference between two- 
rowed and six rowed barley on a two-factor hypothesis 
is suggested The six-rowed barleys are believed to 
be homozygous for the presence of an epistatic factor 
the intermedium homozygous for the absence of the 
epistatic factor and for the presence of the hypostatic 
factor the two rowed barleys being homozygous for 
the absence of both factors R K (1 


University and Educational Intelligence 

Mr A R Hinks the Gresham lecturer on astro¬ 
nomy will deliver a course of four free public lec 
tures on Recent Work on the Ncbul* " at Gresham 
College Basinghall Street E C 2 on April 26-29 it 
6 o clock 

Thf Vienna correspondent of the Lancet states that 
bv an Order of the Austrian Board of Tducation the 
fees payable by students of the medical faculties of 
Austrian universities have been increased in such a 
wav that for this summer term and onwards foreigners 
will have to piv more heavily than Austrians For 
graduation the increase for foreigners is 1000 per cent 
of the present fee while for tuition etc an increase 
of 2500 per cent is to be made, ’ the general increase 
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for Austrian students will be 3 o per cent The object 
of this preferential treatment is to compensate in part 
for the rate of exchange, which is now so favourable 
to foreigners but the foreign student will still be able 
to study at a very small expenditure for it is cal 
culated that classes of four and six hours weekly will 
cost only 8s and 12s respectivily per term The 
increase wis also rendered necessary by the action 
of tl\e Rockefeller foundation in making their grant 
of 60000 dollirs conditional on increasing the fees of 
foreign studen* It w is considered unjust that an 
impoverished Slate should emble foicign students to 
obtain 1 first 1 lass medual education at 1 cost far 
below thit of cquivilcnt cducition in their own 
count! les 

1 iif foundation stone of the new Lnivcrsitj of 
Lucl now was laid on Saturday Marih 19 by Sir 
11 r ourt Butler Lieutenant Governor of the Lnited 
Provinces (Pioneer Mail Mar h 25' An address of 
welcome was presented bv the Vice Chancellor, Rai 
U \ Chikrivirty Bihilui m the course of which 
it w is mentioned that an attempt would be made to 
resuscitate nitionil ideals in the new University 
\lter laying the found ition stone S11 Ilarcourt Butler 
delivered an address paying eloquent tribute to the 
generosity of the people of Oucfh which had made 
possible the foundation of a university He said that 
whereas at the lonvocation speeches at Allahabad 
University he had urged the importance of scientific 
trlining and research at Lucknow, an ancient centre 
of literature and poetry he made a special plea for 
the study of the humanities The University should 
le organised according to modern ideas which in 
many particulars suLh as in teaching and residence 
conform with indigenous ideals of education On 
March 21 when the first annual meeting of the court 
of the University wis held under the presidency of 
the Vice Chancellor, it was announced that a sum 
cf nearly 30 lakhs of rupees hid been promised in 
subscriptions 

Till Pr<sident of the Board of Education has con 
stilutcd in Adult Education Committee to promote 
the development of liberal education for adults and in 
particular to bring together national organisations 
concerned with the provision of idult education, so 
is to secure mutial help ind prevent overlapping and 
waste of effort, to further the establishment of local 
soluntary organisations for the purpose and of ar¬ 
rangements for co operation with local education 
authorities and to advise the Board of Education 
upon any matters which the Board mav refer to the 
Committee The members of the Committee are — 
The Bishop of Manchester (chairman) Dr J G 
Adami Aldermdn F Askew, Mr C W Bowerman, 
M P the Rev D II S Cranage Lord Gorell Mr 
B S Gott Prof J \ Green Miss Grace Hadow, 
Mr Alfred Holmes, the Rev F E Hutchinson Prof 
h B Jevons Prof J Harr\ Jonts Mr C L Ktnge- 
ford Mr John Lea Mr J M Mactavish Mr Albert 
Mansbridge, Prof J H Muirhead, Sir Isambard 
Owen the Rev R St I Psury Lt Col H A 

Powell Mr W R Rae, Sir Harry R Reichel Mr 

Arnold Rowntree Mr A L Smith Mr R H 

Tawney Mr G Thompson Mr H Pilkington 
Turner Dr R Mullineux Walmslev Miss Phoebe 
Walters and the Rev Basil A Yenxlee Mr 
COG Douie an assistant principal under the 
Board of Education is secretary Mr E K 

Chambers and Col M Earle will attend meetings on 
behalf of the Board of Education and the Army 
Council 
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Apr• 21, 1TM Mm MMhR M —A fellow of 
Queens* College Cambridge MMheH became a clergy 
man and in 176a was appointed Woodward ran pro 
lessor of geology tn the University of Cambridge 
Magnetism elec tn city -md astronomy all engaged fits 
attention andmhortly before his death he devised the 
apparatus afterwards used by Cavendish to measure 
the density of the earth 

April 21, 1US Johann Fnodneh Pfaff died— The 

friend of Schiller and the rival of Gauss Pfaff studied 
mathematics under Khstner and worked at astronomy 
with Bode His onemal researches were mainly m 
the domain of the calculus and differi nlial equations 
Pfaff was born in 1-65 From 1788 to 1810 he was 
professor of mathematics at Hilmstadt and from 
1810 onwards held the chair of mathematics at Halle 
April 23, ISM. John Pfuttps died —In his youth 
the constant companion of his uncle William Sm th 
the geol >gist Phillips held the chairs of geology at 
King a College I ondon at Dublin and at Oxford 
For his contributions to geology and paleontology he 
received the Wollaston medal from the Geol igical 
Society which he served as president during 1859-60 
April 21, 1340 Station Danis Poisson died —Poisson 
ill his lift—first is student then as professor and 
examiner—w is connected with the Hole Poly 
technique where he g uned the friendship of 

1 grange I jplace ind I egendre Besides his 

■separate works he publish d s nie three hundred 
memoirs the chief of which are on the theory of 
< 1 ctricity and magnetism and on celestial mechanics 
M vays work ng he rtpli -d tn inc who urged him to 
rest I a vie c est le travail 
Apnl 21, m Johann Oart Frisdrah ZMner died — 
Well know 1 for his invest^, ilions in photometry spec 
trum analysis and the constitution of the sun Zollner 
from 1872 was professor of physical astronomy at 
Leipzig 

April 23,1314 Eduard Sueas died —Born in London 
in 1831, Suess was educated at Prague and at Vienna 
where at the age of twenty he entered the Imperial 
Museum In 1867 he became professor of geology in 
Vienna University His greit treatise Das Anthtr 
der Erde ’ which occupied him twenty-five years, 
was a comprehensive survey of all that hid been 
accomplished in elucidating tfie geological structure of 
the eirth He held various public offices and serv 1 
as presiden of the \rademv <f Sciences of Vienna 
Apnl 23, 1335 Haary Kstsr died Joining the 
temy as an ensign in 1794 Kater for a time assisted 
I ambton on the Trigonometrical Survey of India 
Placed on half-pay in 1814 he devoted hunself to 
scientific pursuits, and was especially known for bis 
pendulum experiments his work on weights and 
measures and his invention of the floating collimator 
~ Iranw R— laiaijta died —Distin 


km researches 

. an feHo__ 

Society A Brahmin by caste he was bom at Erode 
in 1887 became a student at Madras University, and 
was enabled to spend the years 1914-19 tn England 
where hts brilliant work led to his being elected F R S 
m 1918. He died at Chetput, Madras 
April 37, 1821 FordtaMd Mapritan dtad —The con 
temporary of Columbus and Vasco da Gama Magellan 
—or MagffihBes—came of a noble Portuguese family 
Sailing from Portugal in September, 1519 towards 
the end of icao he discovered the strait that bears 
hts name end so reacted the Pacific He met Ms 
death in a fight with natives in the Philippines 

ECS 
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Societies and Academies. 

London 

Rsyal Microscopical Society, March 16—Prof John 
Eyre, president, in the chair—J H Meigs The 
use of light filters in microscopy lhe advantages 
gained are control of contrast in the stained and the 
coloured prepatations from both the visual and the 
photographic points of view aid in resolution of fine 
structure improvement in the definition given bv 
ordinan achromatic objectives modification of the 
unpleasantness to the eye of artificial light sources by 

equivalent da>light filters and the possibility of 
moderating the intensity of illumination of the micro 
scopic field by light filters of neutral tint of suitable 
densitv Forms of light filters mostly in use are 
chieflv dved gelatine toriented between protecting 
cover glisses but dve solutions in glass cells are also 
used 1 o obtain maximum contrast a light filter 
complementarv in oiour to that of th prep iration 
should be used 

Faraday Society March 22—Prof A W Porter, 
president, in the chair—Prof A W Porlar Piesi 
dential address Some aspects of the scientific work 
of tbe late Lord Rayleigh lhe experimental part 
of Rayleigh s work could be divided into that reqntr 
mg elaborate ipparatus and laborious application and 
investigations in which the apparatus was of the 
simplest kind lhe latter was a type of investigation 
m which Rayleigh specially delighted His inathe 
matical work was always looking forward to its ap 
plications Illustrations were given of the great use 
he made of the method of dimensions when pioblems 
(especially those in hydrodynamics) cannot be yet 
solved in any othtr way His work on intrinsic 
pressure was outlined and centnst d with more recent 
work of the Dutch schoil of physicists Finally his 
mentahty was further characterised bv references to 
his excursions into problems dealt with by the Society 
of Psychical Research Ha position was summed np 
by saying that although Rayleigh founded no school 
yet he so advanced knowledge of physics m all its 
branches os to stand oat as one of the leaders in 
scientific achievement—S FieM The electrolytic 
recovery of zinc Abundant supplies of low grade and 
complex ores are available in Great Britain which are 
not amenable to distillation but respond readily to 
electrolytic treatment Sulphide ores are calcined to 
oxide and a predetermined proportion of sulphate 
The calcine is leached with acid zinc sulphate liquors 
from the electrolytic cells Special treatment avoids 
gel formation and admits of Mgh extraction and easy 
filtration The anc sulphate solution is too impure 
for efficient deposition lhe methods of purification 
worked out are given in some detail Ni and Co 
constitute two commonly met and insidious impurities 
The purified liquors containing not more than 3 to 
5 parts Co and 02 part Ni per 1 000000 are acidified 
and electrolysed between lead anodes and aluminium 
cathodes The cells, arranged in cascade, absorb 
3 35 volts and give a current efficiency of 90 per cent 
representing about 3*00 kwh per ton of zinc 
cathodes Subsidiary power is amply covered bv 
800 k« h per tan, 4000 kwh covers all power 
At «-3«d per unit power costs are 5L ns per ton of 
cathode zinc The cathodes are melted and vield 
ingots assaying at least 99-9$ per cent of zinc —Prof 
A Ftadtay and V H Wtiaw Note on the dec 
tnolyhc reduction of glucose lhe authors have 
studied tbe electrolytic reduction of glucose under 
varying conditions of temperature, current deasitv 
and current oonoentratioa and using both graphite 
and lead electrodes No appreciable amount of hex a 
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hydric alcohol was obtained, the reduction being 
apparently interfered with bv the production of formic 
acid and a pentose.—W. If. Hughes: The forms of 
electro-deposited iron and the elfeit of acid upon its 
structure. Part i • Deposits from the chloride bath. 
Structures found in iron deposits formed in chloride 
baths are varieties of two general types, the normal 
and the fibrous The type obtained depends upon 
conditions prevailing during deposition, the fibrous 
type being characteristic of deposits formed in (a) acid 
and (b) agitated solutions. Macroscopic features ror- 
iGspond to definite microscopic structure. 

Zoological Society. \pnl 5—Prof F. W. Mac Bride, 
vice-president, in the chair.—G. J. Arrow : \ rc vision 
of the Melolonthine beetles of the ginusEctinohoplin.— 
J. H. Lloyd. Abnormalities in the common fiog 
(Reuia temporaria). —S. Hirst- Some new and liltle- 
known Acari, mostly parasitic in habit The author 
illustrated his paper by exhibiting under microscopes 
(1) a preparation of a Satcoptid mite ( Olodectes 
ivnotis var. cat 1) showing the well-developed system 
of tracheal tubes, and (a) a preparation of the* mite 
(Tar\otiemtu Weodt) from bees affected with Isle of 
Wight bee disease.—Dr C. F. StaaUg The com¬ 
parative anatotm of the tongues of tin Mammalia 
MI., Fam. a, Cercopithecidae with notes on the 
comparative physiology of the tongues and stomachs 
of the Langurs. 

Llnoean Society, \pril 7 -Dr A Smith Woodward, 
president, In the chair -II W Monckton ■ '1 he dis¬ 
tribution of Taraxacum erythrospermum. Andrr , in 
the south-east of England '1 he author explained that 
he had for some vears noticed a small form of dande¬ 
lion with deeply cut leaves and red seed growing 
abundantly on a football ground at Wellington t'ollege, 
Berkshire. It belongs to the group of varieties named 
erythrospermum The geological formation is Upper 
Bagshot Sand (Barton Beds). He had seen the same 
variety on the similar sandv soil of Puttenham Heath, 
Surrey (Lower Greensand), on the Thames Gravel 
near OM Windsor. Berkshire, and on walls at West 
Dr.ivton and other places It is not confined to areas 
of sand or gravel, for the author exhibited specimens 
from the London Clav of Ashtead Common, near 
Epsom, Surrey.— R. A Mrtbr • A miniature alpine 
garden from January to December Amongst the 
subjects shown in lantern-slides by the lecturer mar 
be mentioned Saxtfraga Bur\eriana. S Gwebarhtt, 
S. Stribwyt, S. longifolta, S. Cotyledon, var. nfati- 
chea, Anemone vertialn 1 cutbhurra Nvniphaca 
Mooreana, Primula frondosa, P denticulata. P. mar - 
Rinata, P. Juhae Irt\ \ibinca I gracihpe s. Cam¬ 
panula Allfonu. C pnstlla, C gar gam ca. Shortta 
galarifoha, R. umfiora. Pctrocalln pvrenaica, Croru\ 
fpeciciut, VaiY!<cut Johnrfont N. monofihvllus, N 
tnandrut, N. minimum, 0\ah\ cnncaphvlla, and O 
lobata. 

Physical Saclety, April 8.—Mr. W. R Cooper in the 
chair .-Dr. W. J. H. MsB ■ A new registering micro- 
photometer. A diminished image of a slit, on which 
the filament of a half-watt lamp Is focussed, is pro¬ 
jected bv a microscope objective on the photographic 
plate or other object of which the absorption is to be 
measured. A second similar objective focusses an 
image of the sltt, magnified up to Its original sire, 
on a second slit behind which is mounted a sensitive 
thermopile of the author’s own design connected to 
an improved D’Arsonvnl galvanometer. The photo¬ 
graphic plate Is given a slow' motion at right angles 
to the beam of light, aad the spot from the galvano¬ 
meter is focussed on a rotatin'* drum of photographic 
ooper. The arrangement is dead beat and so quick 
in response that intensity curves of close spectrum | 
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lines, Zeeman triplets, etc., arc accurately recorded.— 
Sir W. H. Bragg • Application of the ionisation 
spectrometer to the determination of the structure of 
minute crystals. Crystals in the form of powder can 
be examined by the ionisation method. The powder 
Is pasted on a flat surface and placed on the spectro¬ 
meter table in the position ordinarily occupied by the 
face of a single crystal. A bulb current of 1 mitli- 
ampeie is sufficient to give satisfactory records.—H. 
Psrry. A balance method of using the quadrant 
electrometer tor the measurement of power. The 
method involves the use of a potential-divider across 
the supply circuit, and a standard non-inductive re¬ 
sistance 111 series with the load. An ammeter and a 
voltmeter aie employed to measure the supply voltage 
and the load cut rent 

Duiii IN 

Royal Dublin Society, March 22.- Dr. F. E. Ilackett 
in the chair.—H A Lattarty The “browning” and 
“slem-break” disease of rultivated flax caused by 
Polyspora Uni, n gen. et sp. In the “ stem-break '* 
phase of the disease the stems of affected plants 
hecoine partially or entirely bioken across a little 
above ground-level comparatively earlv in the season, 
and affected plants generally fall over and die pre¬ 
maturely In “browning” the upper portions of the 
plants in particular exhibit numerous diseased areas; 
this takes place about pulling time. A fungus, Pot y- 
\pora htu n gen et sp., was isolated, and proved 
to be the cause of both phases of the disease The 
seed is also attacked, and transmission of the disease 
occurs bv sowing infected seed The fungus is widely 
distributed No means of carrying out seed disinfec¬ 
tion on a practical scale have been devised —H H. 
Poole The electrical conductivity of some dielectrics. 
A large, steady potential difference obtained by 
thermionic rectifying valves was applied to the oppo¬ 
site fares of a thin sheet of the dielectric which was 
kept at a constant known temperature in nn oven. 
The potential difference was measured bv a rotating 
contact-maker, alternately charging a small condenser 
and discharging it through a dead-beat galvnnometer. 
The conduction current was measured bv a sensitive 
galvanometer. The logarithm of the electrical con¬ 
ductivity when plotted against the potential gradient 
gave a sot of right lim s, corresponding to different 
temperatures, in the case of glass. Willi mica a 
greater range of gradient wns available, and the lines 
exhibited slight curvature 

Paris. 

Acsdemv ol Sciences, March 20 —M Georges Leinoine 
in the chair - M Homy . The approximation of func¬ 
tions of large numbers—C. Depdret and P. Fallot: 
The age of the lignite formations of the Island of 
Majorca —C E. Guillaume : The compulsory adoption 
of the metric system bv the fapanese Empire. The 
metric system has been legal in Japan since 1803, 
and is now compulsory. The system will also bfe 
adopted shortly in China and Siam —C. E Trijmrl • 
Certain singular hvper-elhptic surfaces—L Aadtadh : 
The optical determination of rolling resistance.—P. 
Lo Roltsnd ; The movement of a pendulum with elastic 
suspension.—L. and E. Bitch: Some spark spectra In 
the extreme ultra-violet. The ultra-violet spark 
spectra of xinc, cadmium, and lead are given for 
wave-lengths between the limits i8y> and 1400.—M. 
do BrotfHo : Corpuscular spectra. The lawrs of photo- 
eleurical emission for high frequencies.—L. BaBt 
The brightness of the electric spark. The photometric- 
method based on the photographic comparison with 
an electric arc is used, taking the duration of the- 
spark exposure as t/500,000 second. The actinir 
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intensity of the spark is not less than 160 times that 
of the tleitrn. arc —M Dnauad An apparatus for 
projecting an image of any object on a screen 3 metres 
square in a lighted room with a current of 3 amperes 
—P JsUbsts A photographic method of registering 
chemical reactions accompanied by a variation in 
pressure The mercury manometer tube has a fine 
platinum wire stretched throughout its length, and 
the variations in the resistance of this wire serve as 
a measure of the height of the manometer The tern 
perature it which the reaction under study is pro* 
ceeding is measured bv 1 thermo-couple, and the 
double galvanometer of I e Ghatelicr and balidin is 
employed to record the temperature and pressure 
simultaneously Some possible applications are 
described —H Joly 1 he geology and physical geo 
graphy of the Rio Guadiato depression (Sierrt 
Morena Spun) I his depression is due to the tec¬ 
tonic structure of this part of the Sierra Morena 
which recalls tint of the bronco Belgian coal basin — 
A Carpsatter Discovery of the genus Plinthiotheca 
in the Westphalian in the north of France —J d« 
Vlimorln The crossing of peis with coloured pods — 
A A Meades tends Some scxuil differences in the 
skeleton of the superior limbs A discussion of the 
problem of determining the six of 1 skeleton—M 
Doyea Ihe physiological properties of the nucleic 
acids of tho lymphatic ganglia ind of the thymus 
The conditions for obtuning 1 thymo-nucleic acid 
very active on blood The lymphatic ganglia of tht 
ox and the thymus glands of the calf are specially 
recommended as sources of nucleic acids Full details 
of the technique of extraction are given —J Legendre 
and A OUveaii The rdfc of the domestic rabbit in 
the attraction and nutrition of Anopheles maculi 
pettnts This \nophelcs during its period of activity 
in the spring seeks the blood of mammils is food 
with a marked preference for the blood of the 
domestic rabbit In the presence of man cattle 
horses pigs fowls ind nbbits the preference for 
the rabbit amounts to protection for man ind other 
animals 

Rome 

Reale Accademta naiionale del Lineal Januarv 3 — 
Prof V Volttrn, vice president in the chair—G 
Clinician md (_ Ravenna Influence of organic sub¬ 
stances on plint development lhe subst inces cx 
penmentedon include pvrocatechin guaiacol morphine 
codeine theobromine c iffeinc atropine, ind cocaine — 
B Grasal ( m \nopheles propagitc malaria directly’ 
\t I lunucino 1 b ibv 1 few months old caught malarii 
in a house visited eight divs previously by in infected 
vouth In mother case i woman reicvenng from the 
fever was visited bv two friends who stayed only a 
few hours in the house but developed symptoms on 
returning to Rome 1 rom examinations of the Ano- 
pheles in the district the author considers it doubtful 
whether infection eould hive taken pi ice otherwise 
thin bv direct transmission, and hopes to test fhe 
matter by experiment with some individual who is 
willing to undergo the necessary tests —F Bottuzl 
The posterior salivary gland of the Cephalopod iv 
Secretive irtivitv of the gland under various experi¬ 
ment it conditions O Luurlno Fquations of rota 
tion about a fixed point of a solid with cavities filled 
with viscous liquids —C Sevsrlnl Integral equations 
—L TmmM Two propositions of Iirtdeberg and 
Levi in the calculus of variations 1 —V Swattni 
Unity of the Vulsinlo system Thi9 system con¬ 
sists principally of two large craters one of 
Latera and tht other of Bolsena the latter 
having no equally large counterpart in Europe The 
probability of these having a common focus or com 
munuating foci appears better justified than m the 
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ptrallel case of the Cimini system—G Cotrooel 
Causal morphology of eye development in the toad — 
b Reaotti Variations in the specific weight of eggs 
of Teleosteans during development in shallow or deep 
water S Sorgl Vcrtebro medullary topography of 
chimpanzee. 11—Prof Castclnuovo was elected secre¬ 
tary of the Academy 

January 16 —Prof F D Ovidio president in the 
eh nr f* Pelllzzari Synthesis of o phenylenedicyano- 
gumidine from 0 phenylenediamine —A Comesiattl 
Geometric theory of binary forms iv Typical repre¬ 
sent Uion of 10 viriants — S Lefschetx bur le 
th^orfcme d existence des fonctions abdhennes —G 
Castelanovs Abelian functions 1 Intermediary 
functions—E Bomjrtani Metric invariants and co 
v iriants in deformations of surfaces iv —R Serial 
Dim hiet s symmetrical cylinder problem —N Parts 
vaao and C MsiretU transformation of light into 
heavy magnesia It is found that the change takes 
place at comparatively low temperatures but the rate 
of transformation increases untinuously with increase 
of temper lture 

February 6 —Prof V Volterra vice president in the 
chair — Original contributions by fellows —C Segre 
Foci of second order of infinite systems of planes and 
Inpersp Ui il curves with a double infinity of plunsctant 
planes —G ClandcUa and R Class Constitution of 
benzol and hiterocuhr nuclei—(. Branl Solubility 
of irvstilhne substances in caoutchouc Caoutchouc 
in be r girded as l thick liquid and its solvent power 
v tries being gri itest for the iromatic senes and 
least for minerals Vulcanised rubber has the char 
1 ter of a saturated solution of sulphur in presence 
t f free sulphur —F MIBosevlch Minerals t f I iti in 
province During excavations m the Peperino at 
1 Mbano meblite was discovered in some blocks in 
crystals of somewhat exceptional punty —Papers com 
1 mumcatcd by fellows —Prof A I® Sarto Synthetic 
hi bum and neon —Dr M Ferrari Bervl from Piona 
(on the left bank of the I akp of Como near Colico) — 
C Jaccl Uratic deposits in the fat of Termites — 
The chairman Prof Volterra announced the death of 
Prof Giuseppe Colombo on January 16 The Academy 
has also lost the foreign fellows Profs Waldever 
and Federow Prof Mattuolo contributed a notice 
of the work of the late Prof Pier Andrea Saccardo 
For the Roval prire for astronomv four candidates 
submitted lists of papers The chairman announced 
that a prire had been offered bv the King in com 
memoration o ( the late Prof Augusto Right for the 
best work on experimental phvsiis contributed by 
one of Prof Right s former pupils at Bologna 


Books Received 

Tidal Power By A M A Struben (Pitman’s 

Technical Series) Pp xu+n, (London Sir I 
Pitmin and Sons I td 1 sr 6 d net 
Continuous Wave Wireless Telegraphy By Prof 
W H Eccles Part 1 Pp vu+407 (London 

Wireless Press ltd) as* net 

Social Decay and Regeneration By R Austin 
Treeman Pp xx+345 (London Constable and 
Co Ltd) 18* 

The Alpha Beta Gamma Navigation Tables Bv 
H B Goodwin Pp tv+54 (London J D Potter) 
8 * 

Annuaire dc l’Acadlmte Rovale des Sciences 1921 
Pp 452 (Bruxelles M Lamerftn) 

Diagnosis of Proto7oa and Worms Parasitic in 
Man Bv Prof R W Hegner and Prof W W 
Port Pp 72 (Baltimore Md Johns Hopkins 
University) 
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Bntish Museum (Natural History) British Antarc¬ 
tic (Terra Nova ) Expedition, 1910 Natural History 
Report Zoology Vol 111, No 7, Crustacea 
Pait v , Ostracod 1 By R W Barney Pp 175-90 
44 bd Vol 111 No 8 Cru tiLca Part vi , 
fanmdtcta and Isopod a By Dr W M Tittersall 
Pp 191-258+xi plates 21A Vol vi, No 1 Proto 
ion Part 1 Parasitic Protozoa By Dr II M 
Woodcock ind Olive Lodge Pp 24+3 plat s 9s 
(I ondon British Museum (Nitunl Ilistorv)) 

Relativity, the Electron Theory ind Grivitation 
By I Cunningham (Monographs on Physics) 
Second edition Pp vu+148 (I ondon I ongmans 
Green and ( o ) 10s 6d net 

A Tixtbook of Botany for Midical and Plnrm i- 
ceutieal Studmts Bv Prof J Sm ill Pp x-t 681 
(London J and A Churchill) 254 net 
C hromium Ore By W G Rumbold (Imperial 
Institute Monographs on Mineral Resources with 
Special Refcienct to the British I mpire ) Pp ix+58 
(London J Murray) 34 6 d net 
Frishwater I ishes and How to Identify I hem By 
Dr S C Johnson and W B |ohnson Pp 64 
(Lmdon I he Ipworth Press) 14 qd net 

Ministry of Public Works Egjpt Phvsu il Depait 
mint Meteorological Report for the Year itji, Pp 
\+122 (( airo Government Press) P 1 30 

Department of Agriculture and 1 echnie il Instruc 
lion for Ireland histories Braneh Scientific Inves 
tigations, 1920 No 2 Sponges of the < oists of 
Irelind Bv Jane Stephens II lhe letrixomda 
(concluded) Pp 75+ vi plates (D-iblin and I ondon 
H M Stltiomry Office ) 34 nit 
Studies in the Histoiy and Mtthod of Seienee 
Edited hy Ch tries Singer Vol u Pp \xu+550-t 
tv plates (Oxfottl tlumdon Press) 48s net 
Pai illaxes of 260 Stats derived frent Photographs 
nnde at the Leander MtGormiik Obsetvitory By 
Pi f S A MiUtoll ind otheis Pp vt6)5 (Neyy 
\oik ( oluntbia Inivusitv Press) 

I hi British hrtshyy itei Rhi/opod 1 and Heho/oi 
\ol y Helio7oa Bv G H Wailes Pp XI+72+ 
plates lxiv Ixxiv (I ondon Rav Society ) 

A Handbook on Cotton and iobaieo Cultiv ition in 
Nyisilind A Guide to Prospi ettve Settleis By 
J Stewart J McCall Pp 83 ( 7 omba Govern 
ment Printer) 

British Museum (N dural History) No 7 Report 
on Cetacea Stnnded on the British Coasts during 
1919 and 1920 Bv Sir S T Harmer Pp 18 
(I ondon British Museum (Natural History)) 4 
Primitive Society The Beginnings of the Family 
and the Reckoning of Descant Bv Dr Fdyvin S 
Hartland Pp v + 180 (London Methuen and Co 
Ltd ) 6s net 

Elictncal Engineering By Dr 1 T Wall Pp 
xi+491 (I ondon Methuen ind Co I td) 214 
/Vocational Chemistry for Students of Agruultun 
and Home Economies Bv Prof John J Wiliam an 
(Farm life Text Senes) Pp ix+294 (Phtla 
delphw and London J B I ippincott Co) 8c 6 d 
net 

/Agricultural Economics By Prof James F Boyle 
(College Texts Agriculture) Pp ix+448 (Phils 
delphia Chicago, ind I ondon J B Lippmcott Co) 
125 6 d net 

Ministry of Munitions and Department of Scientific 
and Industrial Research Technical Records of Ex 
plosives Supply 1915-18 No 1 Recovery of Sul 
phunc and Nitric Acids from Add# used in the Manu- 
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fteture of Explosives Denitration and Absorption 
Pp vin+5b (London H M Stationery Office) 
124 6d net 

I he Dynamics of the Airplane By Prof Kinneth 
P Willi ims (Mitheni iiic il Monographs No 21) 
Pp vuU-138 (New \cul J Wiley and Sons, Inc , 
I ondon Ch ipinan and II ill Ltd) 135 bd nit 
I he Llements of Thcoictical and Descriptive Astro 
noniv Bv C harles J \A ton Eighth edition, revised 
bv Paul P Blackburn Pp xi+3op+ix plates (New 
York J Wik 4 ind Sons Inc London Chapman 
ind H ill Ltd ) 174 bi net 

Handbuch der Pharm iko),nosi< Bv A J schirch 
Bind III Iiiferung 1 Pp 64+1 plate (Lciprig 
(HI luchnitz ) 10 marks 

The Story Book of the 1 ulds Bv J H habre 
Pp 271 (I ondon Dodder and Stoughton I td) 
S 6 d net 

Ihc Tin R<sources if tto British Empiie By 
\ M Pcnzcr (I to Raw MiUrnls of Industrv) 
Pp \+358 (londcn AA Ridci and Son Ltd) 
15 net 

An Introducticn to tto Psyc to logical Problems of 
Industiy Bv lrink AV itts Pp 240 (I ondon G 
Allen ind Unwin ltd) 1-4 6d mt 
Lnivcrsitv of I ondon G ilton I iboratory for 
Nltioml Tuginus I ugmics I erturc Scries xm 
Sih I ichts cn th 1 volutun of Man Bv Karl Peir- 
son Pp 7+V11 plates (I ondon C imbridgt l nt 
versitv Pri ks ) 3s net 

Kritischc Betnerkung n zu den Giundligcn der 
R» 1 itivit itslhc 1 ri Bv Prof 11 Dingl r Pp 29 
(I np/ig S Hit/ 1 ) y marks 


Diary of Societies. 

ItftJfVbll AiaiL Z1 

Route Is it list (ikiti Hi Ttis at J —1 1 f 11 b h oxwall 
N it nal iai u a I bureau ra y 

IloxiL socuir at 4JO— lroi J loly l Q a tiui Tleorj 

of Colour Vino irol V V Hill If >nrrgy in 
TolTod iu tie *1 trio 11 ange in M ' ~ “ 

Xyl ri Ai) 

Vial «-l L li 
Appar l > 1 l 

B olognal H |Ul 


I *r? ■ 


itollth 




I u 


it (I) r 




Oil 


__ ,_-.. - . r Nvatal nd 

I oicdos VIatjuhatical b liTT (at It vil Astronomical Boolety) at 
L I Mortl 11 N t on 1 p it by Mr barling and Frol 
Hog r«— Fand t Oudh Upadhjnyn (1) Oyolotomw QninqncMation j 
(») V Qi neralibation of a 11 ip of Booth—C Knahnwna 
nhary ai I M Hhit «««ma Hao Iioiertlt if >ul«rias aad 
lrepared Bcrnonllian Humbert 

IasTiTiTion or Uisiifo asu Mimic hot Carnal Oenrral H atinf) 
at fle loiflcal 8oo It) at jSO— t W Harbord Freiidrntial 
Addreat 

Child Btiot Sociitt (it Royal 8u tarv Tmtitnta) at 6—Dr 
J h Borland 1 he M la eal Training of Ohlldrei 
Tut OimioiL Sociitt at S —V Challenger and 0 V Allpreat 
Organo 1 rlrat Tea of Bit m th Fart ir T1 a Interact on o( 
tie Hal gen DeriratiTe* of Tertiary Aromatic Biamuthlnat wtth 
Ortano denrat tm of Magnet nm and Meroury —J A H Friand 
A Colloid Ihiorr of tha Oorrotlon and Patnrltr of Iron nnd 
of the Oxidation of Ferroua Salta —G T Mori,an and J D 
Smith Rraearobia on Ooorlmation and Roaidnal Afflaity 
Fart It The Oonatltntlon of Sim|la and Oomplix Cotaltio 
Qninonmi- T -*— " * w - — M ” ”- "— 


ni im Saltt Part 
an 1 tl ei ' ‘ 


Morgan and H Bnrgaat 
art vi SI DimethjIiaooTaa 


. .— _ -- .a Anthraoana Sariea Part i —T B 

F rth 8 me Faotoia got rning tha Sorptive Oapaeltr of Char 
coal Sorption of Ammonia hr Oooonnt Charcoal —N V Sldg 
well and F K >wbnnk Tha Inflnenco of Poaltlon on the 
Sol Mtaa of tha Subalituted Benaoio Aoida-N V Sldgwlok 
nnd W If A Ilona Inflnanaa of Poaltlon on tha Solibilitr nnd 
t 1 11 tT of the Mono nnl D1 nitronhanola _N V S dirw eh and 
IT r R hie Tl a Rolubll tr and VolatllltT nf tha Chloro nnd 
Nitro nml naa an 1 tl air Acetyl DarlvntiTn —G A R Kan The 
and Stability of tplro Compounda Part It The 
of Katnnea darned from Open ehaln and Orolle Ota 
hr tha Thermal Daeompoaltlon of their Oalolim Salta 
iklna Intern tlon nf 4 retTlrne nnd Haronrln Chloride 
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lasrnon or Mm a (at Sir John Cau Technical Institute) si¬ 
ll « H UrauSr Befraotorle* 
non out Socnrr (1* Fhyrbi Theatre Dx malty Oollago) at fl 18 — 
Prof A U Tyndall sad > O Hill A Hew Form of Btereo- 
fluoroaoope —DaaonpMoa* and Demonstration* of How X rur hleo 
tneal and Photographic Apparatu —Tlx Brltlih Thoanon 
Hnnaton Co Ltd A If v Oarreat Stabilising Deno* tar tin 
with tha Ooobdge Tabs Tha Potter Booby Diaphragm—H D 
Gough Investigation n tbs Moaaor meat of High Tsaiion 
Currents—Mus Eleotreal Oo Kotatiag Dssp lksrapy Tabs 
bolder Haw Centrifugal Meroury Gas and Paraffin Interrupter 
Pasumatfo Cassette—C Andrews X rays aad Propaganda.— 
n 8 D right The Ep scope—Dr L IsTy Farther Potato in 
tl e Man polation of Impel Pistes —A F Dean Mow Interrupter 


Imperal College of So ease) at 8 SO -W A Millard Green 
Plant Matt r as a D ooy ’ for Act nomyoetea Beab as in the 
Sail —E H Buliards The Action of Bacteria aad Protons In 
Oonserrlng tbs Nitron n in Savage-G P Wiltshire Tha 
Methods of lafeot on of tbs Apple Canker Pnagos 

Hoist SotiiTi or Aars (Indian Section) at 4 80— It Col Sir 
Edward W M Or gf The Common Serrloe of the British and 
Indian Peeples to the Werld (S r George Birdweod Memorial 
Lootore) 

Mom 8001 m or Mrnioms (Study of Disease in Children Beetwa) 


lit Socirrr at Cannon (at I nper si College of Selanoa) 
-W N Bond Tha Effect of V eoos ty on the Flow through 
r floe —Dr A Or ffitha sad Ceastanee H Gr ffiths The 
t ty of W at r at Low Bates of Shear —G T Partridge and 


Sooiotooiost Soo sit Boom Euimnn TJnon or Soirnmrio Sooitfres 
an Bnetont Asnoounon (Jo nt Mooting) (at Linneam Society) 
at «—G Morris The Saffron Walden Surrey 
Ikbtitot on or Fucnicit Fnamuu (Btndents Section) (at Pins 
bury Technloal College) at fl to —R 0 Hawk ns Saarohlights 
as need for Oaast Defence Work 

TromncAi. Insirrmn Asnociirion (at Dotal Boolrtr of Arts) at 

7 JO —A 8 F Aokern ann Phrs oal Fro pert es of Olay 
Jnrion InariroTioM or Fnoinrme at fl—H P H Anderson Con 

street on and Working of Marine Watertight Doom 
Bom Soo rrr or Mrm mr (Fpidrmlologr and State Medicine See 
ton) at fl 10 Dr W M Willoughby Collated Esperlenooe of 
Plague on Rh ps 

Bom Inarirmon or Gant* Bnrrtnr at »—Sir Jnmee Walker 
Electro synthesis la Organic Chemistry 

SdTPRDtr Aran 13 

Moist Intrirmon or Guxtr Bniwin at I—H T Oldham The 
Great Ppsob of Exploration (1) Pertugal 
IKOfDAT Amu IS 

Mom Socirrr or Wrmcine (Speotal General Meeting) at S 
Bom Oousat or Soaarona or tirouxn at (—Prof S G Slat 
took Domoaatratloa oa Patholmioal Sneouweae ia tha Mumnm 
IserlTCrs or Acrntaisa at 8 —0 W^Kenohingtoa Modern 
Dereiopmenta n the Methods of Iwlurtr al Aienraaoa Talna 

Inwnrurion at Btrrraicst Enomaa (Informal Meatier) (at Char 
treed Institute at Patsit Areata) ad t —0 L Lipaun aad 
Others Emgloesriag in Russia 

Mom Soorrrr or Am at 8—Dr I J Lewis Beosat Applies 
t ons of the Bpoctroaoope and tha Spectrophotometer to Science 

Mom *Soc*xrc or MnnciM (Odontology Seetloa) at M O 
Camp on and J Millard Some Notes on the Growth of the 
Fees 

TUESDAY Altai *8 

Mow I m irornm at »—Prof A Keith Darwins Theory of 
Man > Origin In the Light of Present Day Eridnrae 
T a ai rmn ou or Omx Immsu —Sneelal General Masting at 

8 111 Annual General MeetSwr at 8 » 

Mom P oor 00 weenie So ci i tt nr Gout Bsmts at T—Chapman 
Tones Memorial Looters wa the Life send Wark or the fate 
SI t W lHaaa do Wrtelntito Abney 

TursBumn Koor ani e u floenrr (at Moral Society of Arts) at 
S—W J Inner Ship Hgkttag la Briathm in Oenrinrt Safete 

Mom Aaeauoimoeiou, X n r rrrtrr at 813 —A OrtmMe Prom Birth 
to Death in the Gilbert Muds 

WBM TS1DAT Ann If 

Mom IxerimrioT or Quit Bsuiir at S—Fref S B Foxwsll 
Nationalisation and Baraanoee q y 

Lraraueu* or Pxoouini Taunroxoozam (at loyal Beeletr of 
Aria) at 5 SB-Dr T 0 Bosvoriht The OOdrldi of Northern 

Canada. 

Bom IssiniT Inman at IBB—Col C H Melnlle Some 
I ssarnu of fhe Wax. 

Ts wr u vn or Parana (at Institution of CHril Engineer*) (Inaugarai 
Meeting) at • —dir J J Thomaon and Othera Addressee 
taasiesiuu or Atwouoana lisinut (at Institution of Meohutoal 
Fngtagwrat at 1 —H L Heathoote The Ball Bearing-in the 
Making,! Uder Test aad on Serrloe 
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haia The Hardness of Solid Bolutions —W Hartres aad Prof 
A V Hill A Method ef Aaalyting dMeanosaeter Meootde- 
F H New mas A Mew Foam ofWehneH Interrupter — T L 
Ibbs Beans Experiments oa Thermal Diffusion —B N Chafe 
rararty The Diffraction of Light Incident at Nearly tha Critical 
Angle on the Boundary be twee n Two Media 

Insemmoa or Eraemeu Kaainuum(at betttetioa of Oml 
Engineers) at 8-Olsonsalon on Thrfet-7 B Blaikis Eteo 
trlolly Supply—Freetut OondWou and the Hopktneoa PrinripMs 
W Beanehamp Multi Part Tenffa for Demestie Bleotrlrfty 

Kom Pl /ocnTT or Mraicm (Otology Seetloe) at MM 

FRIDAY brau » 

Born Goiuoe or Bran teas we Kwouae at 8 —Prof A Keith 
Demons tratioa oa the Ooatente of the Maeeom 

loam rioa or Euanucu Kaeratxu (Students Beotion) (et Oty 
and Guilds (Bag nerring) College) (Annual General Meeting) 
at <30—A C Warren Rad lotele graphic Tranaatttiag Ap 
paratus 

Bom IosiiriTior or Qaxsr Bxrrsnr at 8—8 r Frank W Orson 
Advances In Astronomy 
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Great Epoch of Frploration (V Spain 
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Agriculture and Fisheries in the Civil 
Service Estimates. 

T HE vote to complete the sum of 3 .11 605I 
for the salaries and expenses of the 
Ministry of Agriculture and Fisheries during the 
year 1931-22 was agreed to by the House of 
Commons on April 19 The amount of the vote 
•hows a reduction of 2 156 10 7I as compared 
With last year s Estimates but three quarters of 
this 0 duo to the discontinuance of services 
arising out of the war We view some of the 
decreases with mixed feelings but before men 
boning them specifically it is of interest to refer 
to one or two promising aspects of the Ministry s 
activities to which Sir A Griffith Boscawen 
directed attention in submitting the Estimates 
Considerable progress has been made with the 
Land Settlement Scheme for ex Service men 
bi»$8o applications have been received, some of 
Which have been rejected for various reasons, and 
It is estimated that 30,000 men wdl ultimately be 
IWttied At the present time about 12,000 men 
Me already provided WitMtokhngs of 350,000 acres 
m the aggregate, and about 169,000 acres more 
are needed to complete the settlement The 
tofceme inevitably anted* losses* foreseen from 
It*, beginning and them pay reach as much as 
fb per cent For the first seven years the losses 
made good to the county councils by 
thfi Spte ead after thee the m#at value will be 
jMdhpt *><*** <**<> market* tatye* and tba 

*Mdsd owe OO e arifte*fi p pt l nfr hMi») 
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to the county councils In spite of the loss it 
is considered that the settlement of 30000 ex 
Service men on the land will prove a valuable 
asset to the State 

Foot and mouth disease still provides a 
great problem as it has as yet proved to 
be impossible to determine how the infection 
is brought into the country Although no 
trace of the disease can be found in Ireland 
certain animals imported there have developed 
the disease within the incubating period 
so that a quarantine of fourteen davs at 
the ports is essential fer some time to come 
During 1920 there were ninety four outbreaks in 
this country involving the slaughter of more 
than 2000 cattle and 8000 sheep with other 
animals the net compensation paid being 
115 000 1 This policy of slaughter as compared 
w th that of isolation and cure seems to be jucti 
Red In France where the latter method is 
adopted 8s 5 161 cattle were affected in 1919-ao 
and the loss in the Mine of the animals was 
5 000 000Z Muzzling against rabies has proved 
successful in presenting outbreaks for several 
months except for a solitary case at Southamp 
ton and loss through rats has been reduced by 
the campaign against them vigorously carred on 
since the passing of the Rats and Mice Dcstruc 
tion Act 

The project for manufacturing beet sugar at 
Kelham is so far advaiced that it is hoped that 
the factory will be in running order this year 
Meanwhile a further lean of 125 000I on mort 
gage is being made to the undertaking to meet 
the heavy initial co 9 ts of working 

The various councils and committees set up by 
the Agricultural Acts of 1919 and 1920 are in full 
working order and are proving very useful The 
policy adopted is that of decentralisation as it 
is felt that there should be as little control as 
possible from Whitehall but that the powers for 
insisting on good cultivation should be in the hands 
of the local committee* the members of which 
possess that local knowledge and interest which 
cannot possibly be had St headquarters Both 
tenant farmers and labourers now enjoy a greater 
feeling of security on account of the new clauses 
dealing with compensation Apparently, toe the 
guaranteed prices for wheat wd oats are effec 
UVely checking the tendency to lay down land to 
grass, as *hu year the trade m grass seeds has 
*beto- normal with no e xc ept io nal buying 

fUl this is satisfactory enough but the wod 
can^acarcpiy bo, said # thh potion of fgncultwral 
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education and research in the Estimates, which 
show the following reductions compared with the 
Estimates for last year —Agricultural and dairy 
education (grants in aid), 33 oool , agricultural 
research (grants in aid), 6100! , agricultural re 
search, 61,190! , experiments and instruction in 
fruit preservation 8745! The only increase 
under the head of agricultural education and re 
search is that of 36^0! for the National Institute 
of Agricultural Botany and Seed Testing Station 
By the side of these great reductions we have an 
increase of 94,000! m the estimate for salaries 
in the agricultural branch of the Ministry 
The Estimates for the Fisheries Department of 
the Ministry show similar decreases for research 
and similar increases on the administrative side 
The differences may be summarised as follows — 




93 as 

Administration salaries 

wages allowances legal 
and incidental expenses 

All this properly called 

63969/ 

8j 43V 

Ad Hmutntfv* Exfttu A 
tun 



The intnaitd expenditure for 1931-33 11 

1 33*65/ 

Fishery research in general 
and fishery research grants 
in aid 

59700/ 

3>o»V 

Stituhfit Ritnrtk 



The dtottut i expenditure for 1931-33 11 

1 34675/ 

Shellfish research and de 
velopme it development 
of inshore fisheries econ 
onuc destruction of inshore 
pests elvers distnb it on 
schema 

6a 580/ 

3340V 

DtvtUfmimi nf Inskon 
Auktrui hand m Stun 

1 ttfit Attmt k 




The dterteud expenditare for 1931 33 u 30 175/ 


It will be seen that in each branch of the 
Ministry there has been a considerable in 
crease in the cost of administration—that is, 
the cost of carrying out duties that are apart 
from scientific research and development In 
the Fisheries Department, for example, the 
administrative staff employed m 1910-31 (secre 
tarns, principals clerks, writing assistants, 
typists, etc) numbered sixty*two, but it is ninety 
one in 1931-02 The inspectorial staff (that is, 
inspectors, technical assistants, fishery officers, 
surveyors, collectors of statistics, messengers, 
NO 2687,VOL 1073 


charwomen, etc) was forty-eight 10 1930-01, 
but it is sixty two in 1931-33 Against that we 
have a scientific staff of eighteen m 1920-21, and 
of twenty one in 1921-22 
We search in vain for a justification of the 
increased expenditure on administration The 
condition of the fishery industry is one of un 
precedented depression Big breaks in wages are 
contemplated or have been effected, and labour 
troubles are threatened The withdrawal of the 
herring bounties is likely to lead to the laying up 
of half the East Coast fleets Exporting has 
largely diminished Inshore fishing is decadent 
Either administration is impotent when confronted 
with such economic tendencies or it thrives upon 
them In the face of such industrial depression it 
is difficult to find a reason for the large increase in 
the cost of administering the fishery statutes 
Frankly, we do not understand why the 
Ministry largely increases its administrative 
machinery while economising on development 
(which is surely the means of counteracting indus 
trial depression) and on research (which provides 
the rationale for successful development) Obvi¬ 
ously these Estimates ought to be explained and 
justified if possible for otherwise they suggest 
an incompetent administration or a degree of 
misunderstood economy and control exerted by 
the Treasury against the better judgment of the 
Ministry We might be inclined to take the 
latter view were it not for the increased cost of 
purely administrative services which must have 
been suggested by the Ministry itself 

It is true that in the debate in the House 
of Commons Mr Acland directed attention to 
the increased expenditure on administration 
and to the decreased provision for research 
but no satisfactory explanation was forth 
coming So far as we are concerned, the 
opportunity for criticism is afforded only 
after Parliament has voted the money, and 
it will be the same next year unless some 
bodv of scientific men obtains early copies of the 
Estimates and provides suitable representatives in 
Parliament with material evidence In support of 
their case for consideration Criticism of the 
Estimates is, however, very difficult because of 
the form in which they are issued It is iropos 
sible to resist the impression that the statement 
of the expenditure incurred and contemplated is 
made so as to convey the least possible informs? 
tion as to detail This impression may be a mis¬ 
taken one, but if it is the fault lies in the manned 
in which the Estimates are framed and published. 
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A Sportsman Naturalist 

$u\d Observations on British Birds By a Sports 
man Naturalist (the late Dr F M Ogilvie) 
Edited by Henry Balfour With foreword by 
Mrs J Massie Pp xvi + 338+vi plates 
(London Selwyn and Blount, 1930 ) 35 s net 
HE late Dr F M Ogilvie (1861-1918) was 
an observer of birds from boyhood and 
he enjoyed considerable opportunities on the sea 
marshes at Sizewell in Suffolk and on hii pro 
perty of Barcaldine in Argyllshire of following 
his bent He was by profession an oculist and 
in this, as well as in his hobbies of ormtholog} 
and orchid culture he showed the vigour of 
an able man with the scientific interest who was 
steadfast and thorough in all that he took in 
hand He published only a few papers but 
he delivered eight popular lectures to the Ash 
molean Natural History Society of Oxfordshire 
between the years 190a and 1916 and these have 
been edited and put into publishable form by his 
friend Mr Henry Balfour who has also added 
judicious footnotes Naturalists Mr Balfour 
tells us in his preface will find in these lectures 
many shrewd and original remarks based upon 
careful observations in the field by one of the 
keenest and most cautious of ornithologists 
Of the you lg golden plover Dr Ogilvie writes 
As long as the parents are uttering their alarm 
note so long will these little fluffy balls only 
hatched perhaps a few hours ago remain 
squatted and motionless with their necks 
stretched out their bodies buried in the golden 
moss so that all the lighter underparts includ 
mg the light eye streak are hidden from view 
I have myself never found a very young 
nestling Ringed Plover though I have often 
looked for them I have found them when thev 
are a few weeks old but never directly after 
they have hatched I have specimens of them in 
the latter state but I obtained them all by hatch 
log egg* out in an incubator Yet I have con 
stantly been over ground where I knew the birds 
were breeding freely and where nestlings must 
have been quite plentiful 
The invisible young birds are stone coloured 
with black tipped down 

On the breeding ground the redshanks arc 
quite fearless coming to meet the intruder and 
sweeping by within a few yards executing all 
kinds of fanciful aenal flights 

At this season too they possess a curious 
fondness for perching a habit I have never 
observed in winter It is a point of some 

Interest how a wading bird with toes formed 
Mr a Redshank s arq, is able to perch and to 
perch securely, on anything so thin and round 
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as a telegraph wire Their swaying to and fro 
is not due to the insecurity of their foothold for 
you observe birds that have lighted on a gatepost 
or barway executing precisely the same move 
ments * 

The redshanks make false nests m the second 
half of March, 

little depressions scrubbed out on the ground 
with a few bits of rushes and grass roughly 
arranged in them They look like the work of 
a prentice hand—of a Redshank who was lack 
ing m experience and was trying to get his 

hand in before taking to the serious work of 
nest building What the meaning or the objects 
of these false nests is I have no idea nor whether 
both males and females ire engaged m making 
them or whether it is only the male Most of 
our Norfolk and Suffolk gunners hold the latter 
view why I don t know and call them cocks 
nests 

Now there is little that is new m these observa 
tions but their record reveals directness sin 
centy and caution and if we knew them before 
we like to see them again through another man s 
eyes 

Gannets frequently fly fifty miles or more to 
their fishing ground but in spite of the labour 
thus involved they collect far more food than they 
require a fact unpleasantly conspicuous m the 
colony 

Gannets feeding as they do on surface sw m 
ming fish are dependent for their supply on the 
weather If a gale arises as often happens m 
an English sutpmer the fish swim nt a greater 
depth and beyond the ken of the Gannets keen 
eyes If the gale continues for three or four 
days during the whole of that time the bird will 
catch nothing and it is possible that the fear of 
such a catastrophe occurring is at the root of the 
habit and that the bird s instinct teaches him 
always to keep a day or two s supplies in hand 
as long as he is able to do so 

This is not exactly how the theory would be 
stated by one versed m modern comparative 
psychology but the suggestion is a sound one 
for though normally a victorious bird the gannet 
is 1 ke most other pelagic sea fowl in a sad 
plight when stormy weather lasts for two or three 
days 

The Shag s—and indeed all the Cormorants 
—method of diving is absolutely characteristic 
He really springs right out of the water turns 
iver in the air and takes a noiseless header but 
the body is so close to the water throughout this 
manoeuvre and the action is so quick easy and 
free of effort that one hardly follows the middle 
stage where the body of the bird is really out of 
the water altogether, the moment when his paddles 
are just leaving the watpr with his kick off and 
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the beak is just meeting the water to complete 
the downward half of the semicircle which he 
describes.” 

How different from the submergence method 
seen in the true divers i One cannot but admire 
a picture like this. The Mans shearwaters sleep 
in their burrows by day, and start out on their 
labours as dusk begins to gather. 

"They have a curiously silent flight, gliding 
past one in the gathering gloom like ghosts 
indeed. I know no bird, except perhaps some 
of the owls, whose flight is so absolutely noise¬ 
less. The effect is curiously uncanny; they appear 
suddenly out of the darkness and disappear again 
like spirits of another world." 

Dr. Ogilvie’s study of the grey partridge 
affords an interesting illustration of our relative 
ignorance of a very common bird. In cold, frosty 
weather the partridges huddle up closely at night, 
“shoulder to shoulder, forming a circle with their 
tails in the centre”; yet J. G. Millais writes to 
the editor to say that the “jugging ” birds he has 
seen had their heads directed inwards. “During 
the period of incubation, the scent is suppressed 
entirely, or so tittle is left that you may take a 
first-rate dog within a foot of a sitting bird over 
and over again, and he will not evince the smallest 
interest in the locality.” But does anyone know 
precisely how this life-saving suppression of scent 
is effected? When suddenly threatened with 
danger the parent partridges utter the warning 
crj, and the chicks 

“squat flat upon the ground, as if they were 
trying to squeeze themselves into the very earth 
itself, with nothing to show the presence of life 
but their little black, beady eyes. As long as the 
danger remains imminent, the parents keep up 
an incessant chuck-chucking, and the chicks re¬ 
main absolutely still and motionless. This instinct 
in itself is very curious, for it is evidently inborn 
A chick that is only two or three hours old will 
‘ squat ’ at the warning cry, with the same 
celerity and certainty as a chick of three or four 
weeks. It can be no question of learning by ex¬ 
perience and parental training. It will squat at 
that cry, and at that cry onlv, though not from 
iftiy knowledge of the safety so acquired. Part¬ 
ridges reared under a hen never squat, although 
danger is threatening, and the foster mother is 
clucking in a dreadful fluster. . . . The necessary 
stimulus is absent, and that stimulus is supplied 
by one particular cry of the parents and nothing 
else.” 

Except for the sentence t “This instinct in itself 
is very curious, for it is evidently inborn," this 
record of observations is admirable, and the whole 
account of partridges gives the reader a clear 
impression of the author's grip and carefulness. 

In regard to the snipe’s “drumming,” there is 
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a fair-minded discussion of the four theories, the 
author holding firmly that the rapidly beating 
wings, whether they themselves hum or’ not, 
throw a strong current of air on to the outermost 
feathers of the tail, setting them in vibration 
which produces sound-waves. As to the position 
of the orbits, 

“a snipe, with its eyes placed as they are, can 
get the very last fraction out of its bill, as It 
struggles for a worm half an inch further down 
in tite mud, and yet see all that is going on 
round it, and be ready for any emergency that 
the fates have in*store.” 

The cry of the stone curlew is 
■ “a weird discordant clamour, with something 
uncanny and blood-curdling about it, as though 
an inferno had suddenly been let loose on earth. 
We call them ' shriek owls * on this account, aud¬ 
it is not a bad name. Their wild cries ringing 
out loud and clear, then suddenly ceasing and 
intensifying the silence of the still summer night, 
are something suggestive of murder and sudden 
death.” 

Regarding the much-discussed serrated claw of 
th« nightjar (also found in the bittern, gannet, 
heron, and courser), Dr. Ogilvie suggested that 
it was “a vestigial remnant from some bygone 
ancestor, which has long since lost its original 
function, and is now, perhaps, of little service to 
these latter-day descendants.” The editor, whose 
notes form a valuable addition to his friend’s 
book, remarks that an objection to this theory 
is to be found in the fact that the pectination is 
npt found in the nestling, but develops later, an 
unusual feature of vestigial structures. 

The rhythmical movements of the cuckoo’s 
stomach during digestion press the hairs of the 
hairy caterpillars against particular areas of the 
mucous wall and embed them in the epithelium. 
Are they shed after a time? Are they ejected as 
pellets? Do they impede digestion? Are they 
responsible for a large mortality among the im¬ 
mature cuckoos? These are interesting questions 
which the author raises, but he need not have 
asked: “ Do the implanted hairs actually take 
root and grow in their new situation?” Never¬ 
theless, particular attention is paid to the food 
of certain birds, and there is much information 
on the subject in his book; thus he maintains 
that the sparrow-hawk is not so black as it is 
painted, nor the kestrel so innocent. 

Dr. Ogilvie was a sportsman-naturalist, and 
the sportsman’s interests are prominent in these 
pages, but, on the whole, they are kept in sub¬ 
jection to the interests of ornithology, and the 
result is what we venture to call a very happy, as 
well as a very scientific, book. 
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British Iron Ores. 

Memoirs of the Geological Survey. Special 
Reports on the Mineral Resources of Great 
Britain. VoL xii., Iron Ores ( continued ). 
Bedded Ores of the Lias, Oolites, and Later 
Formations in England. By G. W. Lamplugh, 
C. B. Wedd, and J. Pringle. 1920. 12s. 6 d. 

Vdl. xiii., Iron Ores (continued). Pre-Carbon- 
iferous and Carboniferous Bedded Ores of 
England and Wales. By Sir A. Strahan, Dr. 
W. Gibson, T. C. Cantrill, Dr. R. L. Sherlock, 
and Henry Dewey. 1920. 7*. 6d. (His 

Majesty’s Stationery Office.) 

HESE two volumes complete the series of 
six volumes devoted to an account of the 
iron ores of Great Britain, which will probably 
form the most enduring monument of Sir Aubrey 
Stratum's tenure of the Directorship of the Geo¬ 
logical Survey. We now need only an account 
of the iron ores of Ireland, which are far from 
being negligible, in order to complete our know¬ 
ledge of the iron-ore resources of the British 
Isles; the iron industry of this country is 
deeply indebted to Sir Aubrey Strahan for the 
invaluable information which he has placed at 
its disposal in this series of reports. It cannot 
be suggested that the work has been done before 
its time; the last official account of British iron 
ores was issued so far back as 1856 to 1862, 
when Sir Roderick I. Murchison was Director of 
the Geological Survey, and this consisted for the 
most part of a collection of analyses of ores made 
under the direction of Dr. John Percy. 

The beat evidence of the care and accuracy with 
which these analyses were made under the instruc¬ 
tions of “ the father of British metallurgy ” is to 
be found in the fact that they are still often 
quoted, and many of them nre repeated even 
in the reports now under consideration. The 
whole character of the iron industry has, how¬ 
ever, Been radically transformed within the last 
sixty years, and ores that were then compara¬ 
tively neglected are to-day of the highest im¬ 
portance, whilst those that were then being most 
actively worked are now almost abandoned. This 
is especially true of the ores to which the present 
two volumes refer; at that time the bedded iron¬ 
stones of the Coal Measures formed the main¬ 
stay of the iron manufacture of England, whilst 
the ores of the Lias and of the later formations 
had scarcely been touched; to-day the great bulk 
of EngUsh iron is made from the latter ores, the 
Carboniferous iron ores being worked only on a 
very small scale for quite special purposes in a 
few districts. 

The pre-Carboniferous bedded ironstones are 
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not to-day of any great importance, but they have 
been fully and carefully described, and rightly 
so, for it is scarcely possible as yet to foresee what 
their economic importance may some day be. 
The authors might have pointed out with advan¬ 
tage the close correspondence between these ores 
and the ores that have formed the basis of an 
important industry in Normandy, the latter being 
also bedded deposits of Oolitic ores consisting 
essentially of siliceous carbonate of iron, occur¬ 
ring just below the Arraorican grit of Ordovician 
age. 

The chief interest in the iron ores of Car-, 
boniferous age will probably attach to the esti¬ 
mates of the quantity of such ore that may still 
remain. Sir Aubrey Stratum's estimate is close 
upon 7230 million tons; large as this figure 
is, it is no doubt far below the quantity that 
actually exists; but it is equally beyond doubt 
that it is far in excess of the quantity that will 
ever be wrought. In illustration of the former 
thesis, the ironstones of Northumberland and 
Durham may be referred to. The only figure that 
Sir Aubrey Strahan gives for these is 1,500,000 
tons for Redesdalc and district; these particular 
ores occur at various horizons in the Carbon¬ 
iferous Limestone series, and have been worked 
only at a few points where they happen to out¬ 
crop, as at Rcdesdale, Bellingham, Haltwhistle, 
etc. The yield of ironstone is stated by two dif¬ 
ferent authorities to have been respectively 8470 
and 9680 tons of ironstone per acre, so that the 
estimate of quantity here given corresponds to 
less than 200 acres. Yet these ores are known 
in places some miles apart; they accompany beds 
of coal that are notable for their persistence, and 
there is no reason whatever for assuming that 
the ironstones are an outcrop formation and do 
not continue in depth. 

It is, therefore, quite possible that these 
ironstones may extend over many hundreds 
of square miles, and, if so, the estimate 
of the quantity of ore given in the report is 
but a minute fraction of the amount that actu¬ 
ally exists in this area. Furthermore, the iron¬ 
stones of the Coal Measures are altogether 
omitted from the calculation; yet these ironstones 
were actually worked, and a century ago gave 
rise to a quite important iron industry in the 
northern part of Durham and the adjoining parts 
of Northumberland, in many places, such as 
Waldridge Fell, Urpeth, Birtley, Wylam, Hedley, 
Tow Law, Bedlington, etc., covering an area of 
probably quite 200 square miles, Mr. William 
Cargill estimated the yield at Shotley Bridge 
to be 5324 tons, per acre ; this appears to 
hive bden one of the richest sections, and if, for 
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the sake of illustration, it is assumed that the 
average contents were only 3500 tons per acre, 
the total quantity of this ore could be estimated 
at 330 million tons. Furthermore, there are no 
grounds for assuming that these ores are limited 
to the area above-mentioned; they may quite well 
underlie the entire coal-field. For these counties, 
therefore, it may be asserted without hesitation 
that the estimate in the report falls very iar short 
of the truth. At the same time it may be said with 
equal certainty that very little, if any, of this 
ironstone is ever likely to be wrought, so that, 
•however greatly Sir Aubrey Strahan ma> have 
under-estimated the quantity of ironstone that 
exists in this part of England, the error is of no 
practical importance whatever. 

The chief practical interest attaches to the 
report on the ores of the Lias, Oolites, and later 
formations, for it is to these that the British 
ironmaster must look for his ore supplies in the 
future. The work has been done in a most 
thorough and painstaking fashion, and will no 
doubt remain the standard work of reference 
on this subject for many years to come. Most of 
the figures have already been given in the Sum¬ 
mary of Progress of the Geological Survey for 
1917, but it is greatly to be regretted that the 
present volume nowhere tabulates the results now 
arrived at, as has been done for the Carboniferous 
ores. The Summary above qubted gives as the 
total amount of reserves of these ores in England 
more or less developed 1765 million tons, and 
as the probable additional reserves 2093 millions, 
or a total of 3858 million tons. The present 
report gives figures that do not differ very greatly 
from these, except as regards the Northampton 
ore. Apparently the total quantity of this ore is 
now given as 2308 million tons to be gotten from 
the counties of Northampton, Lincoln and Rut- 
lahd, exclusive, apparently, of possible re¬ 
serves, whilst the Summary of Progress gave as 
the known reserves 1252 millions, and as the 
probable reserves' 976 millions, or a total of 3228 
million tons. The grand total now arrived at ap¬ 
parently amounts to 4154 million tons, so that 
without insisting on minute exactitude, which is 
obviously out of the question in such matters, the 
British ironmaster may take comfort in the 
thought that he has probably something like 4000 
million tons of ore at his disposal, and it is inter¬ 
esting to note that about one-half of this is repre¬ 
sented by the Northampton ironstone. 

These figures are eminently satisfactory, and 
Sir Aubrey Strahan deserves sincere thanks for 
this Contribution to our knowledge, as well as 
hearty congratulations on the conclusion of this 
excellent piece of work. H, Louis. 
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Physical and Inorganic Chemistry. 
Recent Advances in Physical and Inorganic 
Chemistry. By Prof. A. W. Stewart. With 
an Introduction by Sir William Ramsay. 
Fourth edition. Pp. xvi + a86+v plates. 
(London: Longmans, Green, and Co., iq?o) 
i8i. net 

HE popularity of Prof. Stewart’s book shows 
that it meets the requirements of certain 
kinds of readers, It can scarcely appeal to the 
serious student of physical and inorganic chemis¬ 
try. A good deal of the material dealt with 
would not commonly be said to belong to either 
of the branches of chemistry indicated in the title. 
Much of it is pure physics, such as the long 
descriptions of X-rays and positive rays, and it is 
noteworthy that in just these cases good recent 
monographs by experts, not too large or beyond 
the capacity of students, are available. Would 
it not have been wiser to utilise this space 
fur the description of some Icsb accessible recent 
advances in inorganic or physical chemistry? 

In other cases, notably in the account of‘the 
fixation of nitrogen, the author does not appear 
to have been very critical in his choice of 
material. A whole chapter is devoted to the per- 
mutites, which cannot be said to have any general 
interest, and have a restricted industrial applica¬ 
tion. With such matters as the production and 
utilisation of ozone not dealt with, one could well 
have spared such unimportant details as these. 

The chapter on absorption spectra seems out of 
place, since it deals mainly with organic chemis¬ 
try, and the general conclusions drawn from the 
mass of work described are lamentably vague. 
It may be that “ one atom has the effect of stimu¬ 
lating another into a certain state of vibration, 
while other atoms have not this power,” but the 
statement does not take us much further, and 
reminds one of the conclusion reached by many 
workers in this and allied fields a few years ago, 
that the effects were somehow due to “ motions 
of the electrons.” These vague generalisations 
are not of much service. 

It is doubtful whether a whole chapter on arti¬ 
ficial transmutation is wise in a book which can be 
intended only for students. So little which is cer¬ 
tain can yet be said in this field that it would per¬ 
haps have been wiser to use the space for some 
more definite advance. After devoting a 
whole page to the “transmutation" experiments 
of Ramsay and Cameron, the author can only add 
that a careful repetition of the work fad to nega¬ 
tive results. The reviewer is also under the im¬ 
pression that Sir E. Rutherford has modified his 
views on “ H-particfas," and in any case this 
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work is really too new and controversial to pre¬ 
sent to comparative beginners, for whom the book 
appears to be intended 

Prof Stewart seems to have a quarrel with 
facts, he thinks that hypotheses are unduly 
neglected by a certain school of chemists, and he 
reproaches physical chemists with not knowing 
enough about organic chemistry It must be 
admitted, however, that hypotheses may run wild 
unless brought into some relation with experi- 
meat, and that comparatively few chemists find 
it possible to become really conversant with two 
such extensive branches of the science as organic 
and physical chemistry To quarrel with 
mathematics as an aid to chemistry is also 
a little unfair Even if it serves no other 
purpose, a smattering of the principles of mathe¬ 
matics might lead one to pause before committing 
oneself to a statement such as the following 

The possibility of negative mass suggests itself, 
and the atomic weight might be regarded as the 
algebraic sum of the positive and negative masses 
within the atom " Many strange old hypotheses 
have been galvanised into life again during the 
last few years, but this is surely the first reappear¬ 
ance of the theory of phlogiston 

The Bohr atom, we learn, has ‘ not e\en satis¬ 
fied the purely physical requirements of an atomic 
hypothesis ” In addition, the ‘ plain chemist ” 
for whom Prof Stewart says he has written, might 
not understand the “ few elementary exercises in 
the calculus ” which would be required tor its 
elucidation The reviewer mutt, however, 
entirely disagree with the suggestion that such 
matters were omitted to make room for * * material 
of more practical interest ” 

The last chapter is full of assertions with which 
no thoughtful student of physical chemistry could 
for a moment agree A personal attack on 
Ostwald is scarcely the sort of thing to include, 
as a whole chapter, in a “ students’ ” book, even 
if the criticism were better informed than is the 
case in the present essay It is to be hoped that 
this wholly unnecessary and entirely one-sided 
attack will disappear from future editions 

J R Pasting! on 


Our Bookshelf. 

A Diplomat in Japan By the Right Hon Sir 
Ernest Satow Pp 427 (London Seeley, 
Service, and Co , Ltd , 1921 ) 3 as net 
Thb author of this important work ranks as one 
of the greatest living authorities in this country 
on the tangled and critical politics of the Far 
East His diplomatic career Included an almost 
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continuous residence m Japan from 1862 to 1882, 
and culminated in his tenure of the post of British 
Minister m Peking during the eventful years sue 
ceeding the Boxer rising of 1900 He has thus 
had almost unrivalled opportunities of watching 
the wonderful evolution of Japan from the position 
of a relatively weak feudal State, distracted by 
the struggles between rival daintyds, to its present 
status as a great World Power with a highly 
centralised administration In these circum¬ 
stances it is to be hoped that the present book, 
interesting and useful as it is, may be only the 
first instalment of a more ambitious work which 
shall give us a critical interpretation of the deeper 
issues underlying the transition from the old to 
the new Japan, and a reasoned comparison of the 
social forces at work in the Empire of the Mikado 
with those affecting the development of her great 
neighbour on the mainland Such a contribution 
to Western knowledge of the Far East is greatly 
needed 

In the volume under notice Sir Ernest Satow 
has contented himself with acting as showman of 
a marvellous pageant the culmination of which m 
the Japanese revolution of 1868 involved the down 
fall of the Shogunate and of feudalism, the restora 
tion of the undivided authority of the Mikado, 
and the inauguration of the present Meiji era (Age 
of Enlightenment) The book consists mainlv of 
an extremely graphic record of six years 
(1862-68), based upon the author’s diaries written 
by him in his early days as a student interpreter in 
Japan, when his youthful imagination was cap¬ 
tured by the fascination of a wholly unfamiliar 
society, and when he was consumed by an in 
satiable curiosity to read and understand what had 
long been for Furopeans a sealed and mysterious 
land The book abounds in vivid descriptions of 
scenery, customs men, and events The account 
of one of the first overland journeys made by 
Europeans (from Osaka to Yedo) is among the 
best of its kind The personal narrative is suffi 
ciently interspersed with historical explanations— 
e g chap 111, “Political Conditions in Japan "— 
to enable the reader to appreciate the significance 
of the events described P M Roxby 

Hydro Electric Survey of India Vol 11 Second 
Report on the Water Power Resources of India, 
ascertained during the Season 1919-20 by 
F F Bull and J, TI Meares Pp 123 (Cal 
cutta Government Printing Press, 1920) 
R 1 6 annas 

The investigation of the water resources of India 
has been in hand for some time The preliminary 
report, issued in the autumn of 1919, gave an 
account of the initiation of the Survey and the 
preparations made by Mr Barlow in conjunction 
with Mr Meares up to the tune of the death of 
the former The second volume, now issued, con 
tains a risumi of the work which has been done 
smef Mr F E Bull took over the chief engineer 
ship, with Mr Meares as electrical adviser The 
itinerary consists pf a senes of visits to officers 
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Specially engaged in the Survey checking their 
reconnaissances, and making further researches in 
British India and the Native States 
Part 1 of the report consists of a note by Mr 
Meares on the general principles of development 
and storage of water for electrical purposes com 
piled for the guidance of those making local in 
vestigations and exhibits the standard form in 
which it is recommended that the data collected 
should be recorded Part 11 deals with admims 
trative matters connected with the Survey 
Part in contains the results of the reconnaissances 
made by the chief engineer and the electrical 
adviser together with observations on the pro 
vindal surveys Decisions were made as to the 
suitability or otherwise of various localities for 
further investigation Difficulties however were 
encountered which prevented in several cases any 
very effective progress and it is stated that until 
additional staff can be recruited and an adequate 
supph of survey instruments assured it will not 
be poss ble for the work to proceed on more satis 
factory lines Brys 90 n Ct nninghav 

The Principles of PoUhcs An Introduction to the 
Study of the Evolution of Political Ideas By 
Prof A R Lord Pp 308 (Oxford At the 
Clarendon Press 19a 1 ) 8 j 6 d net 
Prof Lord modestly describes his book as a 
bridge for students from Sir h rederick Pollock s 
History of the Science of Politics to Dr 

Bosanquet s Philosophical Theory of the State 
In this task he has succeeded well His style is 
eminently readable his arguments are clear and 
h s information is accurate His analyses of poll 
tical theories are supported by apt quotations in 
the selection of which —e g from Spinoza s poll 
tical writings and from the Federalist —he has dc 
parted with excellent effect from the tnditional 
text book grooves The introductory chapter 
gives a good account of the influence of the Re 
naissnnce and the Reformation on political theorv 
There follows a chapter on the social contract 
three chapters on different theories of Sovereignty 
one on democracy and representation one on the 
notion of law three on the theory of rights, and 
lastly a conclusion in which Prof Lord sums up 
hts own positive point of view which is that of the 
classical idealist theory of the State as developed 
under the influence of Kant and Hegel by T H 
Green and Bosanquet It is a little to be re 
gnetted that Prof Lord s scheme did not permit 
him to touch on the recent criticisms of this theory 
by writers like Graham Walks G D H Cole 
H J Laski, R H Tawney and many others 
He keeps strictly to historical materials Hobbes 
Locke Rousseau and Spinoza are the prominent 
figures with Maduavelli, Bentham and Burke in 
the second rank No nineteenth century theorists 
find mention except Mill and Spencer and these 
only in the discussion of individualism However 
within these self unposed limits Prof Lord has 
written a book which teachers and students of 
political theory alike will find useful 

R F A H 
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Abnormal Psychology and its Educational App&ta* 
ban* By F Watts Pp 191 (Loaded 
George Allen and Unwin, Ltd , 19*1 ) 7 s 64 
net 

The first edition of this book, published under the 
title of Echo Personalities received notice in 
Nati re for July 17, 1919 under the title Ab 
normal Psychology and Education ’ When a 
second edition was asked for the author accepted 
the obvious suggestion and adopted a tide which 
is more likely to indicate the scope of the book 
Few changes have been made in the new edition, 
the chapters have been usefully subdivided 
while those on psychopathology and the develop 
ment of personality and on the psychology of the 
defective mind and its influence on teaching 
methods have received considerable additions 
The chapter on the psychology of the supernormal 
mind finds no place in the new edition 

Tables of Physical and Chemical Constants and 
some Mathematical Functions Bv Dr 
G W C Kaye and Prof T H Laby Tourth 
edition Pp vu+161 (London Longmans 
Green and Co 1931 ) 14s net 
The changes which have been made in the new 
edition of this valuable manual of constants are 
mostly matters of detail All the chemical data 
have been recalculated on the basis of the inter 
national atomic weights and with the co opera 
tion of Dr E Griffiths of the National Physical 
Laboratory a revision of the heat tables has been 
attempted Tables of atomic numbers spark gap 
voltages X ray wave lengths and terrestrial mag 
netic constants also find a place in the new 
edition and more extended tables of the relatve 
value of the acceleration of gravity have been 
added The first edition received detailed notice 
in Nature of February 8 191s 

The Theory of Relativity By Prof R D 
Carmichael Second edition (Mathematical 
Monographs No is) Pp 112 (New York 
John Wiley and Sons Inc London Chapman 
and Hall Ltd 192a) 8s 6d net 
The earlier portion of Dr Carmichael s book is 
a reprint of the first edition which received notice 
in Nature for March 12 1914 The later pages 
which are grouped together under one large 
chapter with twelve subheadings deal with the 
generalised theory of relativity The new chapter 
opens with a brief summary of results obtained 
from the restricted theory and an account of the 
general theory follows Sufficient detail is given 
to provide some explanation of the general theory 
of gravitation the nature of the three phenomena 
by which experimental proof of the theory may 
be expected and the connection between the 
generalised theory and Maxwell s electromagnetic 
equations Applications of the theory other than 
those which are immediately associated with the 
fundamental ideas or with phenomena for testily 
the validity of the theory have been omitted in 
order that attention may be directed more readily 
to the more novel aspects of the theory 
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Letters to the Editor. 

(The Editor dots not hold ktmulf responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
thu or any other pari of Nature No notice is 
taken of anonymous communications ] 


The httoraal Physios el Motate 

I noticf m an article in Nature of April 14 on 
The Internal Physics of Metals considerable im 
parlance u> given to the idea of the existence of an 
amorphous or vitreous layer between the crystals 
composing metals and alloys and certain seasonal 
changes in them are attributed to the presence of this 
layer The remark » made that until 1919 the pheno¬ 
menon of season cracking was considered to be 
an isolated one, and recognised only in brass 

Season cracking is however only an extreme 
case of the secular relief of strain which occurs in all 
metals which have been subjected to cold working 

It may be of interest to some of your readers to 
learn that this state of strain in cold worked metals 
and its cause bad been dealt with in a paper read 
before the Faraday Society in 1904 while in the 
May lecture to the Institute of Metals in ion an 
illustration was exhibited of the partial relief of strain 
by cracking which had occurred within twenty four 
hours In these papers and in others communicated 
to the Royal Society the change from the crystalline 
to the vitreous state brought about by mechanical 
disturbance and flow was shown to occur in metals 
and other crystalline substances Ihe effects of this 
change of state on the chemical electrical acoustical 
optic'll and mechanical properties of the substances 
were dealt with and were all shown to be associated 
with a condition of strain wh ch could be completely 
relieved by the restoration of the fully crystallised 
condition by raising the mass to a temperature far 
short of its melting point 

It was suggested that the changes of structure 
which are produced by the cold working of metals 
could be accounted for by the occurrence of liquid 
like flow at all internal rubbing surfaces followed bv 
almost instantaneous resolidincation of the 1 quid 
phase thus producing a hard cement binding together 
the broken and distorted remains of the anginal 
crystal grains In wire-drawing for example an 
entirely new texture Is developed even tn pure 
metals. The crystal grains are drawn out into fibres 
which are embedded in and cemented together by the 
portion of the metal which had passed through the 
liquid phase as the wire flowed through the hole in 
toe draw plate Owing to the greater solubility of 
the metal -which has flowed into the vitreous state 
the first effect of a solvent on the wire is to dissolve 
away the cementing material and to expose the fibrous 
structure 

Season cracking" seems therefore to depend 
(1) on the free flow of the metal during drawing 
tor the greater the u W MuOiuu of the liquid phase 
die greater wifi be the shrinkage at the moment of 
resohdificatran and the greater wiD he the resulting 
state of strain in die harde ned metal and (a) on the 
subsequent action of « solvent which by removing or 
freaking up die vitreous skm and cementing material 
will enable the etashcahy steamed fibres or layers to 


■prog apart Tbs solvent may be mercury or an acid 
or saline liquid, or setd vapours or even -water 
vapour m the a t m osphere A piece of hard rolled 
metal Ml is thoroughly springe and resilient but 
this resilience Is completely removed sod the foil 
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becomes soft if the vitreous layer 
the foil is re mo ved bp a solvent 
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on the surfaces at 
Gums Bauer. 


Six Gsorgb Bsilbk s work on the generation of 
amorphous metal as the result of flow during 
plastic straining or surface polishing of metals » so 
well known and appreciated that a contribution from 
him to the discussion of season cracking ’ is very 
welcome At the general discussion on this subject 
the fullest reference to his work m first indicating 
the existence of metal in an amorphous condition was 
made Sir George Betfby s letter, however, appears to 
be based mainly upon the brief article m Nature of 
Apnl 14 rather than on the full discussion of the 
subject of which that article could not give more 
than a very bnef account from one particular point 
of view No doubt for that reason Sir George Beilby 
has apparently missed some of the mam pomti of 
the discussion and has made a suggestion with regard 
to season cracking which is not easily reconciled 
with the known facts 

Thus one reason why special importance is attached 
tu an amorphous inter crystalline layer or cement 
\ hich exists in entirely unstrained metals is that frac 
ture in season cracking follows the boundaries of 
the original crystals and does not follow the lines of 
flow or slip within the crystals upon which Sir George 
Beilby s amorphous metal is formed Further it has 
now been clearly shown that fracture essentially qf 
the nature of season uackmg ran and does occur 
under the prolonged application of external stress in 
fully annealed or even cast metal in which there has 
been no formation of Sir George Beilby s amorphous 
metal as the result of plastic strain It follows there 
fore that the amorphous metal generated by plastic 
strain must be regarded as playing only an indirect 
part in the phenomena of season cracking that 
part being so to stiffen and harden the metal that it 
can carry an internal stress high enough to bring 
about the gradual separation of the crystals along 
their original boundaries 

With regard to the statement that prior to 1919 

season crocking’ had been regarded as an isolated 
phenomenon confined to brass this is true in the sense 
that unt I the publication of Roscnhun and Arch 
butt s paper it had not been recognised that this type 
of inter crystalline fracture under prolonged stress 
could occur in other metals thin brass and possibly 
nickel silver whereas it was then shown that it also 
occurs m lead in aluminium alloys and even in steel 
The Writer or ran Articik 


flioiofnil Ttmanotefy 

Mr. Cunningham writes (Nature February 34 
p 838) It is a mere matter of terms and synonyms 
The modern biologist would say that the normal 
hand was hereditary or Innate, or due to certain 
factors or genes in the chromosomes which usually are, 
handed on unchanged ‘ down the germ tract tint 
the sixth digit was a mutation due to some change 
In the genes in the chromosomes and therefore 
gametogemc and that the scar was due to an injury 
which resulted In regenerative processes producing 
new tissue <!tr Bryan Donkin writes that like 
exact!v begets like when parent and child develop 
under like conditions if we say then that the 
differences due to intake conditions are acquired 
characters what is the objection?" 

The objection is that what is true of individuate 
is not necessarily true of characters and that 
Mr Cunningham's thoughts drift to and fro 
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aaw comparing individual* and now character* 
Moreover, hie malue distinctions when than are no 
difference* As a consequence, be i* convinced that 1 
contradict myself, and so on Taken by itself, not a 
statement he makes is incorrect Taken as a part ol 
a whole, every statement is incorrect It is quite true 
that a hand and a sixth digit are germinal, but the 
bear also takes origin in germinal potentiality It u> 
true that the scar Is a response to the stimulus ot 
injury, and in that sense acquired, but injury is not 
die only form of nurture, ana hands and sixth digit* 
are aa much products of nurture and as much situated 
In the soma as scars 

Is not the following true’— (i) All likenestes 
between individuals are innate and acquired 
For example, men have similar hands because, (a) 
having started with similar germinal potentialities, 
and (o) experienced similar nurtures they have (c) 
developed similar characters (a) All unlikenesses 
between individuals are innate or acquired Thus a 
sixth digit indicates an unlikeness (variation) which 
has a germinal origin, for under similar nurtures 
the individuals develop differently A scar indicates 
an acquired or somatic unlikeness (modification), for 
this unlikeness develops only when unlike nurture is 
experienced by the individual (3) All characters as 
such (eg when compared together) are innate and 
acquired Thus a hand is founded on germinal 
potentiality, and, therefore is innate, it develops 
under the influence of nurture, and, therefore, is 
acquired, and it is situated in the soma, and, there- 
mre, is somatic The same is true of every character 
that can be thought of It follows that while it is 
correct to distinguish differences between individuals 
by the terms innate" and acquired," it is incor 
rect so to distinguish characters A sixth digit indi¬ 
cates an innate difference, but Is not in itself especially 
nutate A scar indicates an acquired difference, but 
la not In itself especially acquired If the matter be 
considered, it will be found that while some biology 
(eg the theory of natural selection and the Mendelian 
theory) is founded on the belief that differences be¬ 
tween individuals are innate or acquired, much the 
greater part of biology—or, at least of biological 
literature (eg the Lamarckian and Neo-Darwlman 
hvpotheees)—Is based on the assumption that all 
characters are so distinguishable 

It is admitted that m the germ-cell are, not the 
characters of the individual, but only potentialities 
for developing them in response to fitting nurture 
Therefore, nothing but potentialities can be trans¬ 
mitted It follows that when using a colloquialism 
which Is pardonable, since it neither deceives nor con¬ 
fuses, we say that a child inherits" his parent’s 
hand, we can mean only that the child, having In¬ 
herited a like potentiality, has under similar conditions 
developed a similar Character We then mean that 
the child is like the parent both by nature and by 
nurture, both by inheritance and by acquirement U 
we used our words with the same mearnings, we should 
say that a child Inherits his parent’s scar when he 
develops it under the same conditions as the parent did 
(In response to injury) The child would then be like 
the parent both by nature and by nurture He would 
really have inherited’’ In the only sense in which 
the word has meaning But, misled by his mi ruse of 
words, the biologist Will have none of this He would 
regard the scar as inherited only if the child repro 
duccd it in a way In which the parent did not and 
could not have produced it only if the child were un¬ 
like the parent both by nature and by nurture, only if 
the child hed varied so profoundly and improbably 
from his progenitors that the scar this ancient and 
vitally useful product of evolution, Is now produced 
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(and the whole course of evolution upset) under 
some other influence as a useless and burdensome 
thing 1 be misuse of the words " innate," acquired, 
and inherited conceals the enormity of the notion 
and gives it an air of probability As a consequence, 
biologists have debated for a century as to whether 
evolution follows the transmission " of acquired ” 
characters, and to-day biologists using 
methods are trying to ascertain what characters are 
innate,’ and therefore worthy of the attention of 
the student, and what “acquired," and therefore 
unworthy of his attention 

When employed to describe differences between 
individuals, the words innate," acquired," and 
inherit ’’ are used intelligibly with their ordinary 
dictionary meanings When applied to characters 
they cannot have these meanings They have then 
no meanings, or technical meanings It it churned 
that they have the latter But, as has appeared In 
this correspondence, no technical meanings can be 
thought of which accord with past or present usage 
Moreover the claim is unhistorical, for, as may oe 
seen by an examination of literature, biologists have 
never intended to give their words technical mean¬ 
ings Their very synonyms, germinal, blasto- 
gemc, ’ somatogenic,’’ and the like, were corned to 
give greater definiteness to the naive belief that, while 
some characters have their representatives in the 
germ-plasm," others are products of “heat, light, 
moisture, and the like ’ Historically, all biologists 
have limited the term acquired ’’ to characters which 
develop in response to glaringly obvious stimuli, and 
applied the term innate ” to all other characters 
For example, the musculature of the blacksmith 
has been termed acquired, while those of the child, 
the youth, and the ordinary man which have developed 
in response to precisely the same stimulus (use) have 
been termed innate " 

Innate," acquired, and inherit ’’ are the chief 
terms of biology We see that the first two have 
sometimes clear meanings and sometimes no mean¬ 
ings, and that inherit >r sometimes means “ inherit 
and sometimes its direct opposite vary ’’ I daresay 
that most readers of this correspondence think I am 
engaged in a mere logomachy But with the chief 
terms in such a state of vagueness and confusion, how 
is it possible to build a science? Confusion is sure to 
follow It has followed As Dr Norman R Camp 
bell has well sakl (Nature, April 31, p 334) 
Accuracy of thought is intimately dependent upon 
the constancy of the meaning of the words used 
to express it" Consider the chaos of biological 
sects and opinion# Consider the controversies, 
always unending in the face of abundant evidence, 
and therefore, as clearly products of mere prejudice 
as religious or political disputes Consider the fact 
that, alone among Interpretative sciences, biology has 
no body of truth accepted by all its students with the 
sole exception of the supposition that living beings 
have arisen through evolution Consider the parochial 
littleness of biology, which has more tremendous 
problems ripe and ready for solution than any other 
science Consider the enormous masses of neglected 
evidence—for example, that available from physiology 
and pathology and that which demonstrates the evolu¬ 
tion of the power of developing in response to func¬ 
tional activity Consider what happen* when *1 
humble outsider such as myself brings his difficulties 
to biologists He is told pontlflcally that he is doing 
harm, or conceitedly that biologist* are quite capable 
of conducting their deliberations without his help, and 
so on The feelings of awe and admiration excited 
in the bumble inquirer are then likely to be—weU, of 
no importance 




NATURE 


Agasi->8, *9311] 

What if biology? Who are biologist* 9 So far as I 
am abb to judge, biology m commonly regarded as a 
sideshow of natural history, and any zoologist and 
botanist is supposed to be, tx ofticto a biologist But 
biology is an interpretative science and systematic 
zoology and botany are purely descriptive lhey may 
furnish valuable evidence but they do not necessarily 
do so The zoologist or botanist trained in observe 
tion and description may interpret skilfully but such 
skill is not a necessary outcome ot his studies L 00 
logists and botanists have themselves proclaimed tht 
inadequacy of their evidence by founding the experi 
mental and biometric schools which began as violently 
opposed sects, and so continue 

10 my thinking biology is that science which sits 
at the hub of all the studies concerned with life— 
zoology botany physiology psychology mcdiune 
bacteriology embryology anatomy palaeontology 
sociology, even pedagogy and history—gathers evi 
dence from them all, and deils especially with 
problems too big or deep for these individual studies 
t g problems of heredity, evolution development and 
the like If the biologist be controlled by the rules 
which ordinarily guide scientific procedure—for 
example, the rule that all verifiable and relevant f icts 
(no matter how, or by whom, or when or where 
collected) are equal before science by the rule that 
all hypotheses must be crucially tested (< « so tested 
by fresh and unlike facts that every alternative hypo 
thesis is rendered inconceivably as true) and by the 
rule that a fully established theory must be accepted 
as true regardless of all preconceptions—then a very 
splendid future immediately awaits not only biology 
but also science m general, for the claim of science 
to the deciding voice in the settlement of numerous 
burning problems of immense importance will become 
irresistible 

By way of lemonstrating that I am not vapouring 
I shall venture to give one or two examples of evi 
dence ignored and problems neglected by biology as 
she is spoke in a future communication Mean 
while there is a little more in Mr Cunningham s 
letter with which it is necessary to deal He savs 
that naturalists would not admit that man as an 
animal is higher than an insect It is pleasant to 
find him so careful of meanings but will he please 
excuse the expression as technical ? It is in common 
use and deceives no one He declares that I give 
no evidence of the evolution of the power of develop 
ing in response to use Is there any need 9 A min 
develops from birth to death mainly in response to 
this influence does Mr Cunningham believe that i 
butterfly develops in the same way to an equal extent 
Consider mind Ml learning thought, intelligence 
and reason depend on the growth of the mind through 
functional activity Mr Cunningham has done 
magnificent work on hormones Does he think 1 
beetle could learn what he has taught? What is 
intelligence but a power of developing in response to 
experience of growing mentally in response to func 
tional activity 9 What is stupidity but a natural 
or acquired incapacity so to profit’ 4 human 
infant can learn but has not learned 4 human idiot 
cannot learn and has not learned A normal man 
can learn and has learned Almost all that separates 
the normal adult mentally from the infant and the 
idiot develops in response to use The perfect idiot 
cannot even learn to walk or to speak Prom the 
human point of view every dog is an imbecile every 
cat an idiot every beetle a perfect idiot The beetle is 
more efficient than the human Idiot meretv because he 
Is more completely equipped With instincts and instlnc 
five actions which unlike human habits habitual 
actions and the rest do nof*develQp through use 
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For example the beetle does not learn to use hts 
limbs Does not thp difference between man and the 
beetle indicate an evolution of the power of developing 
in response to use? What more evidence does Mr 
Cunningham want? G Archdaix Reid 

9 \ ictoria Road South Southsea April 33 


The “Might ' of Flying-fish 

In Nature of April 31 Prof Wood Jones presents 
some interesting observations on the flight 1 of 
flying fish made from an espec allv favourable vantage- 
point—the overhanging bow-sheaves of a cable ship 

While crossing the Gulf of Mexico on various occa 
sions 1 made some observations on the same subject 
with the aid of powerful binoculars (Goer/ prismatic, 
magnifying 12 diameters) With these I had been 
used to following birds in flight and with a little 
practice found that I could keep flying fish under coq. 
tinuous observation during thru- passage through the 
air 

I can confitm Prof Wood Jones s account in the 
following important particulars — 

(1) The mitidl impulse is always given by rapid 
lateral strokes of the tail as the fish leaves the water 
Since the lower lobe of the caudal fin is elongated, 
the fish can continue to propel itself m this manner 
for some time while the whole of its body is out of 
the water On very calm daw the moving lower lobe 
of the tail leaves a track in the water in the form 
of an interrupted tine Presumable the interruptions 
represent the times of violent lateral motion The 
uninterrupted sections of line ar- each a-3 in long, 
the interruptions rather longer the whtle line often 
continuing for 5-6 ft After this of course the fish 
rises wholly into the air 

(a) The fish mav regain impetus bv again vibrating 
its tail when it has dropped far enough for the lower 
tail lobo to be once more in the water Fresh impetus 
may be gained in this way once twice or even three 
times in a flight without the bodv ever touching the 
water 

(3) The pectoral fins are usuallv held stiffly out as 
Prof Wood Jones states and act as planes I have 
howev r on several occasions seen rapid vibration of 
the pectoral fins for a short penod but whether this 
was actual flight as I at the time supposed or 
whether t was due as Prof Wood Jones suggests, 
to a pass \e vihrat on caused bv the air meeting the 
fin it a certain angle I am unable to say The 
impression made upon me at the time was that the 
normal means of oropilsion n air was the tail but 
that the pectoral fins could b used as supplementary 
flying organs on occasion Of the tiuth of the first 
part of this impression I have no doubt whatever 
Pi of Wood lones s anatomical studies make me 
doubt the second pnrt However a good binocular 
in the hands of anvone trained to field observation 
will put the matter to the test 

Julian S Huxley 

New College Oxford April 3 c; 


The Oeneept of " Spate ” In Phytks 

Prof Fddincton (Naturf April 14 p 201) ex 
presses well the properties that a substratum of matter 
light and electric force should have and the reason* 
for combining space and aether the two different but 
alwavs co-existing substrata of the older physics 
into one What is not clear is why he stops them 
The ancient rule Entities are not to be multiplied 
bevond necessity is as applicable now as ever If 
a physical sethor is to be postulated it is for those 
who advocate it to show their reason for doing so 
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The High Pamir. 1 


'T'HB term Pamir, when strictly used, con 
<L notes the level floor of a wide based moun¬ 
tain valley m the uplands that connect the Hindu- 
Kush and Katakoram ranges to the south with 
the Alai and Tianshan ranges to the north On 
its eastern side this tract rises rather abruptly 
from Kashgar, westward, it descends more gradu 
ally to Ferghana 

While nearly horizontal from end to end, the 
surface of such a valley floor is usually undulating, 
and is almost always drained by a central stream 
until a boulder-strewn bed which is depressed 
somewhat below the level of the mam valley floor 
Often such streams widen into a lake or lakes with 
low, bare banks, in the case of one Pamir—the 
Alichur—the lake is at the western end and has 
mountainous shores The rivers of the eastern 
valleys flow towards the Kashgar plain, the 
western streams flow to join the Oxus The valley- 
floors are generally 12,000 to 14,000 ft above sea 
level, often 5 miles wide, and sometimes exceed 
50 miles in length The slopes overlooking them 
that have a western or southern exposure usually 
have huge bare basal screes of talus, and are 
steeper man the less barren slopes that look east 
or north Conflicting views have been advanced 
as to the formation of these striking flat floored 
valleys Whatever the true explanation may be 
they are now being steadily filled up as the result 
of disintegration of the slopes on either side 

The ranges which separate these valleys are 
loftier in toe eastern portion of this region than 
elsewhere, one eastern peak, Mustagh ata, is 
* 7.500 ft high Some of the north western peaks 
exceed 23,000 ft the south western ranges are 
only 17,000 to 20,000 ft high The latter extend 
further west than the portion of the region marked 
by the presence of flat valley floors, the streams of 
which, now flowing with more rapid descent, find 
their way to the Oxus through narrow glens and 
mountain gorges 

Ser Marco Polo six hundred years ago had 
heard of this elevated region He knew that the 
word “ Pamer ” signifies a plain, but he appears 
to have thought that there was in the region only 
one great plain, twelve days’ journey in length 
Modern Russian writers also apply the name 
“Pamir” to the whole of this upland tract But 
they regard, with justice, the ranges that separate 
the various valley floors as of most physio 
graphical consequence, and, therefore include in 
toe Pamir that area in which the valleys between 
these ranges are steep and narrow, as well as the 
portion in which the valleys are flat and wide 
terming the former Low Pamir and the Utter High 
Pamir English authors also extend the meaning 
of the word “Pamir, but in another sense As 
used by us, toe term connotes not only the floor 

r-nft-r- OrSUd*!*. BochMHW 19*0) 
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of a wide mountain-valley, but also the slopes that 
bound it on either hand The High Pamts” of 
the Russian traveller we therefore speak of as 
The Pamirs " 

The climate of this region is rigorous, for the 
winters are long July and August are the only 
months when its plants grow ana flower Though 
the deys are then mostly bright, and the thermo 
meter, an hour before sunset on an August after¬ 
noon, may register 75° F , the temperature during 
the ensuing night may be 14° F , and even in 
July snowstorms occur As a rule, however, bit 
terly cold winds blow day after day until sunset, 
and, even when the days are calm, brief but violent 
evening gales may sweep down the mountain 
slopes, carry mg with them gravel and stones At 
noon on an overcast August day the water welling 
from a hot spring may be partly converted into 
ice as it trickles away The air is dry, in 1898 the 
average humidity was 38 in July and at in August 
Penods of more than three months may pass 
without falls of rain or snow Even on the high 
passes in March the snow is rarely so deep as to 
impede travel, for at 12,500 ft, the elevation at 
which the Kirghiz seek winter quarters, it does 
not prevent their herd* from finding pasturage 

Seen from a high divide, the valley-floors below 
appear brown save for the narrow green belts 
which skirt the rivers One looks north over a 
valley to a brown mountain slope the wide screes 
of which resemble darker shadows, or south to 
another mountain-slope with a green zone close 
under its snow fields, green patches near its 
mountain streams, and usually a fainter green 
tinge elsewhere In the clear atmosphere, the 
lines of the watercourses that score the mountain 
slopes are well defined, and seem deeper than else¬ 
where on slopes facing east or west This appear 
ance is deceptive wnat from afar are taken for 
the shadows of deep clefts one finds on closer 
view to be lines of vegetation along the south 
side of each shallow stream bed (Fig 1) The 
reaction of the vegetation both to exposure and 
to moisture at the root is, in this region, so 
marked as to be perceptible miles away 

Our flonstic knowledge of the High Pamir is 
considerable Before 1890 Russian travellers had 
visited the region In 1891 Sir F E Young 
husband collected a few plants in the Taghdum 
bash, an eastern Pamir In 1895 an Indian Pamir 
Boundary Commission, approaching by way of 
Gilgit and Bozai Gumbaz, entered the region from 
the south on July 20, and remained there until 
September 16 During this period Lt Col Alcock 
was able to visit the eastern end of toe Great, 
and to make a thorough botanical investiga 
tion of the Little, Pamir A list of the species 
collected, prepared by Mr J F Duthie, was pub 
ltshed in Alcock’s ' Report on the Natural History 
Results " of this Commission 00 April is, 1898. 
In June, 1898, a Danish expedition, led by 
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Lieut, (now Prof) O. Olufsen, entered the we find that, while many plants are common to all, 

High Pamir by the Kisil-art pass (14,300 ft.) some are peculiar to each. We still await an 

on its northern border, spent a month in equally careful survey of the Pamirs with 

camp near Lake Jashil-kul (13,500 ft) in the streams that flow eastward, and of the slopes 

Alichur Pamir, and in September marched south which overlook Kashgar. 

to the western end of the Great Pamir, and thence While the last word cannot yet be said with 
through Wakhan and Goran to Chorock (7000 ft) regard to the phytogeography of the High Pamir, 
in Shugnan. After wintering there from Novem- B. Fedtschenko, probably justifiably, felt, after 
ber, 1898, to February, 1899, the expedition re- his first visit in igoi, that the time was ripe for 
traced its steps and left the High Pamir by the an ecological review of its vegetation. In this he 
Kisil-art at the end of March. The floristic results recognised eight distinct plant-associations— 
of this expedition have been published in numerous aquatics; river-bed bushes; plants of the haughs 
papers, mainly by Prof Paulsen, a member of the along the river-banks; plants of the bluffs between 
expedition fn 1901, and again in 1904, the the haughs and the true valley-floor, “desert" 



High Pamir was traversed by Mme. Olga vegetation of the actual undulating valley-floor 
Fedtschenko and her son, Mr. Boris Fedtschenko, and of the major portion of the downs and slopes 
both well-known authorities on the flora of enclosing the valleys; patches of alpine meadow. 
Turkestan. The route of the Danish expedition along brooks fed by melting snows; alpine 
was followed in both bases, so that Alcock is still meadows close under the snow-line, and willow- 
our only authority for the area investigated by thickets in one particular sheltered ravine in the 
him. The systematic results of these journeys Jaman-tal. In lummarising his results 
have been incorporated by Mme Fedtschenko Fedtschenko has grouped these associations, with 
in a “Flore du Pamir," published in 1903, with an additional salt-marsh-association, in three dis- 
supplements in 1904, 1905, 1907, and 1909. How- tinct plant-formations—meadows, subdivided into 
ever, our knowledge of High Pamir plants is prob- alpine patches, damp-meadows, and salt-marshes, 
ably still incomplete. AU the valleys investigated 1 stony wastes, including what hfe terms “ Eurotia 
by Alcock, by the Danish party, and by the | desert" and the vegetation of the bluffs leading 
Fedtscbenkos are drained by rivers which flow to from the valley-floor to the riverside haughs, 
join the Oxus, and, even as regafds thdse Pamirs, ' and woody formation, including the Myricaria 
NO. 2687, VOL. IO7] 
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bushes of boulder-strewn stream-beds and river- 
banks, and the willow thickets of the Jaman-taL 

In his careful ecological study of the results of 
the Danish expedition, Paulsen, with arguments 
that compel conviction, suggests that these 
"stony wastes ” scarcely fall within the “desert ” 
category. Fedtschenkos " Eurotia desert,” in par¬ 
ticular, Paulsen prefers to regard as “fell,” using 
this term with a connotation corresponding with 
that of the word "forest,” to signify that the 
plants involved show adaptation to cold and snow 
rather than accommodation to drought and heat. 
High Pamir plants display few expressions of 
adaptation to drought; their habit and their his¬ 
tology alike suggest that they are more influ¬ 
ence! by strong fight than by dry air. Further, 
they agree more closely, on the whole, with alpine 
than with arctic plants, and their structure sug¬ 
gests that they are affected more markedly by 
the altitude at which they grow than by the 
climate they have to endure. 

The formations recognised by Paulsen for the 
dry High Pamir are four in number, and are 
named, from characteristic species in each, the 
Trigonella-, the Eurotia-, the Arenaria-, and the 
Poa attenuate-formations. Of these the Trigon- 
ella-formation is defined as the vegetation, largely 
xerophytic, of the valley-floors of the High Pamir, 
and the Eurotia-formation as the xerophytic 
vegetation on mountain-slopes with a southern or 
a western exposure; the Arenaria-formation is 
a special association, only seen well-developed 
near Lake Jashil-kul, which is a transition between 
the Trigonella-formation and the mesophytic vege¬ 
tation on mountain-slopes exposed to the north; 
and the Poa attenuata -formation includes all the 
mesophytic associations of mountain-slopes with a 
northern aspect. In his comparison of the two 
systems, Paulsen regards Fedtschenko’s alpine 
meadows as identical with his own Poa attenuata- 
formation; unites Fedtschenko's damp-meadows 
and salt-marshes in what he himself terms 
"swamp-meadow”; and recognises Fedtschenko’s 
"woody formation.” As regards Fedtschenko’s 
" Eurotia desert ” and “ Bluff ” associations, Paul¬ 
sen's concordance is of a tentative nature; he sug¬ 
gests that the former may be his own Trigonella- 
formation, the latter his own Eurotia-formation. 
Clearly, however, the Eurotia desert of Fedt- 
schenko includes the Trigonella-, the Arenaria-, 
and the Eurotia-formations of Paulsen, who ap¬ 
parently does not regard Fedtschenko’s “Bluff” 
association as a definite entity. There is nothing 
save Fedtschenko’s expression " and so forth ” 
to support the suggestion that this author’s 
"Abh&nge u.s.w.” may include mountain-slopes 
with a southern exposure; the “ Bluff ” association 
plants mentioned by Fedtschenko are not met with 
on the slopes to the north or east of a flat valley- 
floor. Interesting though this particular plant- 
association may be, a student of the High Pamir 
vegetation may be excused if he regards it as 
being, like the "woody formation ” in die boulder- 
strewn river-beds, an intruding element that, 
favoured by special conditions, has extended up- 
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wards from the narrow valleys of the Low'Pamir. 
For the sake of convenience we may also exclude 
the floating and submerged plant-associations of 
the marshes and lakes, not as being devoid of 
interest, but as not being distinctive of the High 
Pamir. 

When the vegetation characteristic of these 
Pamirs is regarded from the English traveller’s 
point of view, account must be taken both of the 
open surface of the valley-floor and of the slopes 
that rise from it on either hand. In dealing with 
the open surface we may begin with the gteen 
ribbon of vegetation that skirts the streams and 
fringes the lakes. This green belt includes two 
marked plant-associations: water-meadows or 
marshes, characterised by the presence of tufted 
sedges; and haughs of mountain meadow grasses 
mixed with which are many gay alpine plants. 
These High Pamir marshes may furnish, all told, 
some forty species, whereof a score are to be ex¬ 
pected in any single Pamir. The haughs may 
supply about fifty species, of which one-half to 
two-thirds may be present m any one valley. These 
two plant-associations constitute one plant-forma¬ 
tion, composed exclusively of mesophytic plants. 
In this respect it does not differ from the Poa 
attenuate-formation of the slopes with a northern 
exposure that bound the valley to the south or 
the west. Though as rich in species as the rest 
of the valley-floor, this green belt is less interest¬ 
ing ecologically than the open surface above the 
Bluff. 

That open surface, notwithstanding its bare ap¬ 
pearance as seen from above, is far from being 
devoid of vegetation. If the flora be of a poor 
type, that type is highly developed, and is made 
up of scattered tufted xerophytes with an admix¬ 
ture of cushion-plants. The individual plant- 
clumps are often a yard or more through, and 
usually a pace or two apart, so that, where 
vegetation occurs at all, it clothes approximately 
half the ground, though scattered irregularly over 
the valley-floor are many bare stretches of hard 
sand and shingle, variable in extent, and often 
coated with a saline efflorescence. Sometimes 
such saline spots sustain a few halophilous species, 
which thus constitute a distinct plant-association, 
while in the vicinity of the hot springs that occur 
in some of these high valleys a few peculiar 
species constitute yet another association. Ex¬ 
cluding these two relatively unimportant elements, 
the vegetation of the High Pamir valley-floors, 
taken as a whole, is remarkably uniform through¬ 
out the region, and may be regarded as a distinct 
plant-formation. The number of species involved 
varies somewhat in different valleys; thirty may 
perhaps be a fair expectation for a particular 
Pamir; fifty is about the number for the High 
Pamir as a whole. The formation is, then, about 
as rich in species as the riverside mesophytic one, 
but in this case the species most plentiful In any 
single Pamir are, with few exceptions, those most 
plentiful in all the valleys. 

Along the route' followed by the Danish expedi¬ 
tion and the Russian travellers the slopes that 
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overlook the valleys from the north or the east 
differ greatly from the anticlinal ones The great 
screes along the base of a northern or eastern 
range are nearly, if not quite, bare, the rocky 
stream beds and the open slopes are sparingly 
furnished with some of the more drought resisting 
members of the plant formation on the valley 
floor below The Little Pamir, however, is de¬ 
scribed by Alcock as having grassy downs on 
either hand The long axis of that Pamir runs 
from west south west to east-north east We may 
therefore conclude that the slope which looks 
south also looks sufficiently east to escape ex 
treme desiccation, while the one which looks north 
does not look sufficiently west to bring about that 
condition The western influence on this slope 
may explain the absence from Duthie s Little 
Pamir list of many of the species present in some 
of the other Pamirs, in spite of the fact that 
Alcock collected every plant he saw except a 
rhubarb never met with in flower In valleys 
other than the Little Pamir the total number of 
species recorded from mountain slopes looking 
south or west scarcely reaches a score, all of them 
distinctly xeropbytic in character 

On slopes with an eastern and especially with 
a northern, aspect a relatively luxuriant flora, rich 
in species of a more or less mesophytic character, 
makes its appearance and constitutes a plant- 
formation closely related to, and perhaps not really 
distinct from, the mesophytic formation in the 
haughs along the banks of thq main stream below 
The two formations are, in fact, continuous 
through the mesophytic vegetation that accom 
panics the streams, fed from snow-fields or small 
glaciers, the broad channels of which open on the 
valley floor at right angles, and cross that floor in 
order to join the river Nearly four times as many 
species are met with on mountain slopes with a 
northern exposure as may be found on those that 
front the sun The increase in amount of vegeta 
tion is even more marked than the increase in the 
number of species The poor and open furniture 
of the sun baked slopes looking south or west 
gives place to a plant covering usually closer on 
these moister slopes that face the north, than on 
the open valley floor 

The relationship between the vegetation of a 
flat Pamir and that of the containing slopes is 
fully understood only if it be realised that the 
valley floor plant formation is a complex of 
at least three distinct plant associations When 
this floor is quite horizontal all the species of the 
formation may be intermingled, but this condition 
is rare Usually the surface is undulating and 
more plants are to be found on the rises than m 
the depressions. Some species in the depressions 
grow equally freely on the rises, a few prefer 
the depressions, one or two are confined to them 
On Ihe rises the plants on the side facing north 
or east differ from those on the side facing west 
or south, and thiB arrangement is repeated with 
every rise from end to end of a Pamir Though 
these slopes are never Very pronounced, the 
adjustment between the species concerned' and 
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the conditions that affect them is so fine that, 
even when the inclination is too slight to be per 
ceptible to the eye or the muscular sense, the 
alternating bands of species appropriate to the 
anticlinal exposures demonstrate undulation of sur 
face, and reveal the effect due to the enjoyment of 
a greater or less amount of heat and light, and of 
a larger or smaller supply of moisture 
Cushion plants like Aconthohmon dtapentundet, 
one of the commonest of High Pamir plants, may 
occur on either aspect of a rise or in the depres¬ 
sions between successive rises, they may even be 
met with occasionally on the screes In spite of 
this wide power of accommodation, Acantholimon 
does not appear on slopes exposed to the north 
The very xerophytic Eurotta ceratotdes, another 
common and widespread species is, however, 
almost conhncd to the southern or western aspect 
of the undulations, this plant may occasionally 
be found on the screes and is perhaps the species 
most characteristic of dry mountain slopes facing 
the south These slopes, indeed, rather than the 
valley floor, might be looked upon as the dis¬ 
tinctive home of Eurotia, were it not that the 
genus invades from the valley floor those moun 
tain slopes that face the north In many places 
these latter slopes show faintly that alternation 
of ridge and depression which is so marked a 
feature of the valley floor The depressions on 
such a hillside provide a footing for vertical bands 
of green vegetation composed wholly of meso¬ 
phytic plants the ridges between even when 
barely perceptible to the eye, are marked by the 
presence of sparsely scattered small tufts of 
Eurotia The grass Stipa onentaht another 
common High Pamir plant grows freely on 
either face of the undulations in the valley floor, 
but avoids the intervening depressions It is as 
much at home on high slopes facing west or south 
as is Eurotia often these two are the only plants 
to be found on such dry slopes 

Among the valley floor plants that are confined 
to the eastern or northern aspect of the undula 
tions is Tngonella Emodt and it is on this account 
that Paulsen has termed the vegetation of the 
valley floor the Trigonella formation It has, 
however, to be noted that this species has not 
been recorded from the Little Pamir although 
from Alcock s account the vegetation of that 
valley floor is essentially the same as the vegeta 
tion of the other flat Pamirs A species that occurs 
only in the depressions on the vplley floor is 
Areiuma Meyen This plant gives its name to 
the Arenaria formation of Paulsen a local plant 
formation which links the vegetation of the valley- 
floor with that of the slopes exposed to the north 
The species most distinctive of these high moun 
tain slopes with a northern aspect is Poa atten 
uata (Fig a), which Paulsen does not record from 
any valley floor, but which it would appear from 
what Alcock tells us, may be found in the Little 
Pamir not only on the mountain-slopes to the 
south, but also on the open surface of the valley, 
and even on the downs to the north On this 
and on qther mountain grasses feed the herds of 
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later the same opinion wu ex 
pressed in very nearly the same 
words for Lieut J Wood who 
journeyed to the sources of the 
Oxus eighty years ago was 
assured by the Kirghiz that the 
grass of die Pamir is so rich that 
a sorry horse is here brought into 
good condition in leas than 
twenty days The experience of 
the Pamir Boundary Commission 
of 1895 did not belie these older 
e*t mates for Alcock informs us 
that of the many pack animals 
met w th on our return march 
from Gilgit to Kashmir none ap 
proached our baggage pones in 
c ondition 

Pamir air may perhaps assist 
the Pam r grass for the climate 
of these lofty uplands is as 
healthy as it is severe Paulsen 
descr bes n poetic terms the 
sense of well being experienced 
by the Danish explorers durng 
their halt near Lake Jashil kul in 
August 1898 Their days it is 
fair to admit were days of gentle 
breeze or calm If such halcyon 
seasons be a feature of the valley 
sheltered by the Shatyr tash that 
Pam r is favoured beyond those 
that 1 e between the Ak ba tal pass 
and the Alai range or those 
between the Chargush pass and 
the Hindu Kush 
However this may be Prof 
Paulsen in these Studies has 
prov ded an account of the High 
Pamir and its vegetation so clear 
and so fascinating that bis readers 
must feel prepared to face the 
btter winds experenced by 
Alcock n the Aksu Pamir in 1895 
and bv Ffedtschenko in the Kara 
kul Pamir in 1904 should fate 

found especially on the bare unstable screes to tun ty of v siting the regM^an^subiectuuf^e 
the lorth of a Pamir The economic botanist eastern valleys to the careful study bestowal bv 

' S w"? * e on h ore * ture hun and h,s y companions on T maST o^the 
which finds this herbage wholesome Marco Polo western ones ' ot 



Primitive Chronology 
By Da J L E Dreyer 


uj unvcucra wag arrived tneir information from 
natives among whom thev dwelt for only a short 
time The ptogrefcs of civilisation among such 
races has often made it difficult to obtain trust 
worthy information about the way in which the 
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division of tune was formerly regulated among 
them When attempts have been made to collate 
the information to be found in books of travel 
and in works on ethnography as has been done in 
the ninth chapter of Ginxel s Handbook of 
Chronology (vol 11) the result has been 
a collection of scraps rather than a systematically 
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arranged account of the first steps made by man* 
kind towards a knowledge of the division of time. 
The detailed work on this subject by Prof. Nilsson, 1 
of Lund, is, therefore, a most welcome addition to 
the literature of chronology, and, being based on 
a thorough study of the immense number of pub* 
lications on the ways of primitive nations, it is 
fit to form an introduction to the great work of 
Ginsel, which chiefly deals with the chronological 
systems of more advanced races. 

To the lowest tribes of mankind the seasons are 
the earliest units of time. Except in the tropics, 
hot and cold seasons succeed each other, and 
where the year is not spoken of, the number of 
summers or winters which have elapsed since a 
certain event took place is the earliest way of 
describing intervals of time. This practice is 
often continued in more civilised times— e.g. in 
the Middle Ages among Scandinavians and Anglo* 
Saxons time was reckoned in winters. In some 
localities the atmospheric conditions are such that 
two divisions of the year may be distinguished by 
the winds, as in die Marshall Islands, where 
months of calm and months of squalls succeed 
each other. In other places there are regularly 
recurring dry and wet seasons. People who en¬ 
gage in agriculture often divide the year into a 
greater number of seasons, eight or nine, accord¬ 
ing to their occupations, and even in China there 
is found, alongside the luni-solar year and its 
subdivisions, another system of dividing the year 
into twenty-four parts, the names of which refer 
partly to the weather, partly to other phenomena. 
In northern India there were originally (as there 
still are in Burma) three seasons, a hot, a rainy, 
and a cold, among which two or three transitional 
ones were later interpolated. Similarly, the Indo- 
European nations had three seasons—winter, 
spring, and summer—which were later subdivided 
into shorter seasons of ploughing-time, hay¬ 
making-time, etc. 

Though we have spoken of the year being sub¬ 
divided into various parts, this must not be under¬ 
stood as meaning that the use of the solar year is 
as old as the time-indications referring to natural 
phenomena. Not seldom the dry and rainy or 
warm and cold seasons are counted without being 
combined into a year. In Iceland there still exists 
a curious calendar, which divides the year into 
two parts— mitten —and the people count so 
many misseri, not years. Until midsummer 
(or midwinter) they reckon forwards, and say that 
so many weeks of summer (or winter) have 
passed; after that they say that so many weeks 
remain The climatic year is a cycle which has 
no regular beginning, but the agricultural year 
has a natural beginning, which is generally 
marked by the rising of a certain star or group 
of stars, often the Pleiades, before sunrise (the 
heliacal rising). 

The word for “year” is usually one referring 


NO, 2687, VOL. 107] 




to produce, but among the lowest races only a 
few years are counted, perhaps three or four; 
everything further back is merely said to have 
happened “some time ago.” Thu is often suffi¬ 
cient, as such savages are frequently not inter¬ 
ested in their own age or in that of other people, 
but only in that of their cattle. As to epochs 
from which the years may be counted, it is not 
until the beginning of history that the accession 
of kings is used for this purpose. Before that 
time some unusual event marks an epoch, such aa 
a very severe winter or a great war, and as cul¬ 
ture progresses such events multiply; and when 
their succession is known, a longer period is the 
result. This method of distinguishing the years 
was employed in ancient Babylonia, in the days 
of the Sumerian kingdom of Ur, in the second 
half of the third millennium b.c. The king’s acces¬ 
sion marks only one year, the others being named 
by events in the religious cult and politics. 
Similarly, in the older period of Egyptian history 
each year is described by an official name bor¬ 
rowed from the festivals— e.g. those of the king’s 
accession, of the worship of Horus, of the sow¬ 
ing, etc. 

The natural subdivision of the year is formed 
by the period of revolution of the moon with 
regard to the sun, or, what comes to the same 
thing, the period of its changing appearance, its 
phases. Man’s attention must have been directed 
to the moon from the very infancy of time, as 
the course of the moon from the first appearance 
of the new to the disappearance of the old 
is short enough to be surveyed by the unde¬ 
veloped intellect. Almost everywhere the “month ” 
as a unit of measure is denoted by the same word 
as the moon. At first no attention was paid to 
the number of days in the month, and many primi¬ 
tive peoples cannot even count as far as thirty. 
But the changing form of the moon is sufficient 
as an indicator of time, and greater refinement of 
observation is by degrees attained until every day 
of the moon’s revolution is described by a name. 
Such names often not only refer to the phase* 
of the moon, but also indicate its position in the 
sky. The first appearance of the lunar crescent 
is an important event carefully watched for and 
often celebrated as a feast day. The full moon 
also gives rise to special feasts; half Africa dances 
in the light of the full moon. So did the ancient 
Iberians and many others. 

The next step in the progress of primitive 
chronology is to group a number of months to¬ 
gether into a cycle. At first, uncivilised peoples 
with an undeveloped faculty of counting can 
numerically determine only a couple of months 
before or after the time of the moon at the moment 
visible in the heavens. The months are then given 
names from the principal agricultural operations 
going on when the moon appears and while it 
lasts, and this often leads to the same moon 
: having several names. If all the names in use 
among Melanesians were counted, the year of the 
natives would seem to be made up of twenty or 
I thirty months. At this stage the question how 
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many months there are in the year does not 
exist, and in some cases the reckoning by moons 
is not even extended to the whole year. There is 
a time when nothing particular happens and 
nobody takes the trouble to observe or name 
the moons; such a period is, for instance, 
the depth of winter in the far north. It is next 
realised that the succession of seasons is inti¬ 
mately connected with the motion of the sun. In 
northern countries it is noticed by people having 
a fixed dwelling-place that as midsummer is draw¬ 
ing near the sun is rising further and further 
north until a limit is reached. In this way the 
date of the summer solstice, and similarly that of 
the winter solstice, are determined, and a rough 
idea of the length of the year is obtained, and is 
improved by observing the heliacal risings of 


certain stars. It is thus found that the year is 
longer than twelve moons, and shorter than 
thirteen, and the next problem is how to make the 
lunar months fit into the solar year by the occa¬ 
sional interpolation or omission of a month. This 
is the beginning of scientific chronology as we 
see it arise and developed among the Babylonians 
and the Greeks. 

Prof. Nilsson’s valuable work was written 
by him in Swedish, and translated into English 
bv a colleague in the University of Lund. The 
translator has followed the original closely, 
sometimes too closely, and he uses some 
curious expressions, such as “the phases of the 
stars,” or the “shifting year” of the Egyptians 
(meaning their vague year). But these are trifling 
faults in an otherwise excellent book. 


Obituary. 


Prof. A. W. Reinold, F.R.S. 

A rnold william reinold, who died on 

April II, was born at Hull on June 19, 1843, 
and was the son of John Henry Arnold Remold, a 
shipbroker at that place. He was educated at 
•St. Peter’s School, York, and matriculated at 
Brasenose College, Oxford, in 1863, as an open 
Somerset scholar. He had a distinguished career 
as a mathematician, obtaining the University 
junior and senior mathematical scholarships, first 
classes in mathematics, moderations, and finals, 
and in the School of Natural Science. In 1866 
he was elected to a fellowship at Merton, and in 
1869 became Lee’s reader in physics and a senior 
student at Christ Church. H was the late Prof. 
Clifton’s first demonstrator in the Clarendon 
Laboratory, being succeeded by A. W. Rficker. 

In 1873 Reinold was appointed professor of 
physics at the Royal Naval College, Greenwich. 
His life-work was done here, as he held the 
post for thirty-five years, retiring in 1908 on 
reaching the age limit, and being made a C.B. in 
1911. This professorship was a new appointment, 
so that a laboratory and courses of physics had 
to be organised; the laboratory buildings were 
part of the sick quarters of the old hospital, and 
finally occupied a considerable amount of space. 
Besides our own naval officers, gunnery and tor¬ 
pedo lieutenants, naval architects and engineers, 
etc., there were occasionally foreign students 
working here, and Reinold received a medal 
from" the Emperor of China in recognition of 
work with Chinese students. It was at Green¬ 
wich that he collaborated with Rticker in a series 
of investigations an the properties of liquid films, 
the first paper appearing in the Proc. Roy. Soc. 
for 1877, and the final one in the Phil. Trans, 
for 1893, with several between. He was a lec¬ 
turer at Guy’s Hospital for most of his time at 
Greenwich, and a joint editor for several editions 
of Ganot’s “Physics." 

Reinold was signally devoid of any hobbies, 
and seemed to have no recreations. His interests 
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apart from his work were mainly in the Physical 
Society, of which he was an original member, if 
not one of the founders, acting as secretary from 
the beginning until 1888, when he became presi¬ 
dent for two years; and in the Royal Society, of 
which he became a fellow in 1883, and on the 
council of which he served for some years. He was 
a sensitive man with a charming manner, and was 
liked by all who came in contact with him, being 
always courteous and gentlemanly in the fullest 
sense. Reinold retained his activities, mental and 
otherwise, to the end, which occurred very sud¬ 
denly ; he had just undertaken to write an obituary 
notice for the Royal Society of his old chief, Prof 
Clifton. Married about 1866 to Miss Marian 
Studdy Owen, he leaves a family of one daughter 
and three sons. W. N. S. 

Robfrt Allen Rolfe 

Systematic botanists, and especially orchid- 
ologists, have sustained a grievous loss by the 
death on April 13, after rather more than three 
months’ illness, of Mr. R. A. Rolfe, who, for 
upwards of forty years, was an assistant in the 
Herbarium of the Royal Botanic Gardens, Kew. 
Mr. Rolfe was born at Ruddington, near Notting¬ 
ham, on May 13, 1855. He joined the Kew 
Herbarium staff in 1880, as a result of a public 
competitive examination, having previously 
gained some experience among cultivated plants 
m the famous gardens at Welbeck Abbey, Notts, 
and at Kew. It was anticipated that he would 
retire from service next month, and a visit to 
Central America was projected, for which a grant 
in aid had actually been voted by the Government 
Grant Board of the Royal Society. 

Mr. Rolfe’s contributions to botanical literature 
have been numerous and important. For many 

J rears past he was the generally accepted authority 
n this country on the Orchidacese; it might truth¬ 
fully be said that his reputation was world-wide. 
He founded the Orchid Review in 1893, and edited 
and wrote to a large extent the twenty-eight 
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annual volumes published He paid attention to 
several widely different groups of plants, while 
he was keenly interested in the problems con¬ 
cerning hybridisation 

Mr Rolfe was elected an associate of the 
Linnean Society in 1885 He received many dis¬ 
tinctions In February last he was awarded the 
Victoria medal of the Royal Horticultural Society 
and the gold medal of the Veitch Memorial Trust 
Fund Mr Rolfe s work was well done He was 
esteemed by all who knew him and his many 
amiable qualities won for htm the affectionate 
regard of his numerous colleagues and friends 


Frof Isao Ijima who died of apopltxv in Tokyo 
on March 14, was born in 1861 and received his 
training as a zoologist m Tokyo from Prof C O 
Whitman, and his first papers on the leech 
Nephelis were contributed to the Quarterly Journal 
of Microscopical Science and Zoologischer An 
eeiger (1882) Continuing the study of various 
worms he was attracted to the laboratory of 
Leuckart but after his return to Japan about 
1890 he began a long senes of researches on the 


1 ing seas 

Journal of the College of Science of Tokyo Uni¬ 
versity, ljuna threw light on the structure and 
development of many of these siliceous sponges 
On the death of Mitsukuri, Ijima became senior 
professor of zoology at Tokyo University 
Though administrative duties checked the flow of 
papers, he had prepared the manuscript of a large 
monograph on the Hexactinellidce which it is to 
be hoped will soon sec the light Ijima was a 
good shot, a keen fisherman an all round natu- 
I ralist and a charming companion He leaves 
many friends and a succession of distinguished 
pupils 

The death is announced m Science of \pnl 8 
of Dr John Irideilf Dh lard Hinds, at the age 
of seventy three vc irs Dr Ilinds was one of the 
founders of the American Chemical Society and 
for forty years acted as professor of chemistry 
first m Cumberland University and later m the 
I l. niversity of Nashville and Peabody College At 
| the time of his death he was chemist to the G«o 
logical Survey of Tennessee 


beautiful Hexactinellid sponges of the neighbour* 
In a series of papers published in the 


Not 

The first of the two annual soirees of the Roval 
Society will be held at Burlington House on Wednes 
day May 11 

In consequence of industrial disturbances the Con 
press of Radiology fixed for April 14 and following 
days has been postponed until the spring of 192a 
It is announced that the King has approved the 
conferment of the honour of knighthood on Dr James 
Craig, Kings professor of medicine at Trinity Col 
lege Dublin and president of the Royal College of 
Physicians of Ireland 

The British Medical Journal for Apnl 16 states that 
the Government of Panama has assigned the sum of 
10,000000 dollars for the erection In Panama of the 
proposed Institute for Tropical Diseases in memory of 
the late Surg Gen Gorgas 
Notice is given by the Ministry of Agriculture and 
Fisheries that applications for grants In aid of 
scientific investigations bearing on agriculture will 
be received until May 15 next Copies of form 
A 230/I giving particulars of the conditions under 
which the grants will be made, are obtainable from 
the Secretary of the Ministry of Agriculture and 
Fisheries, Whitehall Place, S W 1 
IT Is announced in Sotenct tor March 25 that the 
American Engineering Council has joined with the 
National Association of Manufacturers, the American 
Patent Law Association, the American Chemical 
Society, and the National Research Council In a 
movement to bring about reforms ui the United 
States Patent Office A committee on patents has 
been appointed which is representative of mechanical, 
electrical, civil mining, and metallurgical engineers 
In tile United States m order to deal pith tins subject 
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The subjects for discussion at the seventh Inter 
national Fisheries Congress which will be held at 
Santander in Spam on July 31-August 8 are — 
(1) Oceanography physical biological and meteoro¬ 
logical (a) technique of sea and river fishing 
(3) fish oyster and mussel culture (4) the indus¬ 
trial exploitation of the produce of the fisheries, 
(5) social problems and (6) statistics and legislation 
Papers for consideration ought to be sent to the 
Secretary General of the Congress (via the Ministry 
of Agriculture and Fisheries) before June 1 The 
British Fisheries Society (which expects to be in being 
very shortly) Is opening a subscription for the pur¬ 
chase of medals (six at 45$ each and six at an cadi), 
and it is proposed that these should be awarded by 
the society for the two best papers in each of the 
above sections of the congress The society invites 
British writers to submit papers 

Thx Faraday Society u organising a general dis¬ 
cussion on physico-chemical problems relating to the 
soil to be held during the afternoon and evening 
of May 31 in the rooms of the Chemical Sotaety, 
London and presided over by Sir Daniel Hall, Chief 
Scientific Adviser to the Board of Agriculture The 
discussion will be opened by Qr E J Russell direc 
tor of the Rothamsted Experimental Station who 
will give a general survey of the subject A senes of 
papers dealing with soil moisture, organic con 
stituents, adsorption, and colloidal phenomena will 
then be put forward as a basis for discussion It is 
expected that among those present will be Prof Sven 
Oden, of the University of Upsala Further par¬ 
ticulars of the meeting may be obtained from the 
Secretary of the Faraday Society 10 Essex Street 
London, W C a 
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Tubes Chadwick public lectures oa Fevers in 
England Their Prevention and Control > will be 
delivered by Or William Hunter at the lecture-room 
of the Medical Society of London n Chandos Street 
Cavendish Square W 1 on Mav 5 ia and 19 at 
5 15 p m The lectures are intended as a revie* of 
the progress made in the science of public health 
during the past century special attention being given 
to the Pubhc Health Acts (i&4&-i9r8) lhe first lec 
turn will deal with sanitary reforms achieved during 
the period 1800 *0 in the second the effe ts of the 
establishment of fever hospitals and the recognition 
of the value of antiseptic measures and protective 
inoculation during the period 1871-90 will be dis 
cussed and in the third lecture covering the period 
1891-1930 the effects of compulsory notification and 
isolation will be described and some account given of 
the present position of medical knowledge on the sub 
jects of typhus and relapsing fevers meisles whoop 
ing cough and influenza Admission to the lectures 
is free in all cases 

The presentation of the first award of the Kelvin 
medal will be made by the Right Hon A J Balfour 
in the hall of the Institution of Civil Engineers to 
Dr W C Unwin on Wednesday Mav 4 at 
4 o clock The medal was founded In 1914 principally 
by British and American engineers to commemorate 
the achievements of Lord Kelvin In those branches of 
science which are especially applicable to engineering 
The award is dealt with by a committee of the presi 
dents of the representative British engineering mstitu 
tions after their consideration of recommendations 
received from similar bodies in all parts of the world 
and in accordance with the terms of the trust it is 
made to the person whom the committee finds to be 
most worthy to receive this recognition of pre¬ 
eminence n the branches of engineering with which 
Lord Kelv n s scient fie work and researches were 
identified 

The council of the Institution of Mining and Metal 
lurgv presented the thirtieth annual report (for the 
year eid ng December 31 1930) at the annual g neral 
meeting held on April ai During the year a joint 
conference vas held with representatives of the 
Institution of Mining Fngineers with the view of 
promoting co operation between the tw o bodies The 
recommendations of the conference were adopted 
with the result that the Institution of Mining En 
gineers will in future be accommodated in the house 
of the Instituton of Mining and Metallurgv each 
body will retain its identity but they wiU be admmls 
tered bv one secretariat The important question of 
the registration of engineers came into prominence 
during the year when the council of the Institution 
of Civ 1 Engineers decided to promote a Bill n Parlla 
ment for the registration of ctvil engineers While 
accepting the principle of registration the council of 
the Institution of Mining and Metallurgv deprecated 
the control over all branches of the profession of 
engineering which thia Bill would confer and in 
company with other bodies representing various 
branches of the profession protested to the council 
of the Institution of Civil Engineers The latter has 
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since decided not to proceed with the Bill, but tp 
apply for a supplemental Royal Charter to authorise 
the use of Chartered Civil Engineer by its mem¬ 
bers Two awards have been made by die Institution 
of Mining and Metallurgy during the past year, the 
institution s gold medal has been awarded to Su* 
Thomas Ktrke Rose m recognition of iqs services in 
the advancement of metallurgical science, with special 
reference to the metallurgy of gold and the New 
Consolidated Gold Fields Ltd gold medal and 
premium of 40 guineas to Mr H I mngstone Sultnan 
for his paper \ Contribution to the Study of Flota- 
t on Mr F W Harbord has been elected presi 
dent for the year 1931-33 In succession to Mr F 
Memcka 

The Peabody Museum Harvard University issues 
in vol vm No 1 of its Proceedings an account of 
the excavation of an Indian village site and cemetery 
near Madisonvllle Ohio which has furnished much 
interesting archaeological material In all 1336 bodies 
were exhumed probably belonging to the Shawnee 
tribe and occupied prior to 167a Three forms of 
burial—horizontal contracted and in a sitting posture 
—were observed they indicate a grouping resulting 
from numerous simultaneous interments or a species 
of division into family lots There was no consistent 
rule of orientation but the south east and south 
east were generally selected Full details of the 
skeletons with the objects associated with them are 
given 

In the Journal of the Royal Anthropological Inst! 
tute (vol 1 Januory-June 1930) Mr J H Hutton 
gives a curious account of a form of lycanthropy 
current in Assam among the Naga tribes All these 
people regard the ultimate ancestry of man and the 
tiger or leopard as very intimately associated Man 
and the tiger are still regarded as brothers and if an 
Angami kills a tiger he says The gods have killed 
a tiger in the jungle never I have killed a tiger * 
while the village priest proclaims a day of abstention 
from work on account of the death of an elder 
brother Though the Angamis suppose that lycan 
thi opy exists and can be acquired they do not indulge 
in it themselves but believe in the existence of a 
village far to the east peopled by lycanthropists—a 
belief perhaps based on the clam of the Change to 
possess the faculty of taking tiger or other animal 
forms The soul usuallv enters the leopard during 
sleep and returns to the human body with dav 
1 ght but it may remain in the leopard for several 
da vs at a time in which case the human body, though 
conscious is lethargic The soul however is more 
or less conscious of its experiences in leopard form 
and can to come extent remember and relate them 
when it has returned to its human consciousness 

We have received Bulletin No a of the Bureau of 
Bio-Technology (January, 1931) a newly established 
quarterly publication issued from the biological 
department of Messrs Murphy and Son, of Leeds 
Although it runs to only 35 pages it contains two 
articles of considerable interest One concerns the 
destruction of stared malt by the agency of a 
Dermestid beetle Trogodtrma khafira Arrow Thia 
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Spades hu been recorded u an occasional rarity, but 
there appears to be no previous instance of its occurring 
In sufficient numbers to cause appreciable damage 
There seems to be no doubt that the presence of this 
beetle is due to infected shipments of barley from 
Karachi and other Indian ports The second article 
refers to Nematode worms in relation to leather manu¬ 
facture, these organisms being found in large numbers 
during the process of removing wool from skins bv 
means of sweating ” It is undoubtedly a healthy 
sign that a business house deems it worth while to 
issue a periodical of this nature Apart from any 
function by way of advertisement, it should serve as 
an outlet for the publication of research work earned 
out in the firm's own laboratories It is well pnnted and 
the illustrations adequately fulfil the purpose intended 
THl evolution of the lachrymal bone in vertebrate 
animals is discussed at great length and illustrated 
with nearly a00 beautiful figures by Dr W K Gregory 
In one of his studies of comparative myology and 
osteology (Bull Amer Mus Nat Hist, vol xlli , 
No 4) The bone can now be traced back by almost 
every gradation to a dermal plate In the circumorbital 
nng of certain Devonian fishes In the earliest 
amphibians this and the other bones of the circum¬ 
orbital series become better differentiated, and in early 
reptiles the anterior part of the lachrymal is covered 
by the progressive upgrowth ef the maxilla In 
mammals the lachrymal and jugal are the only two 
parts of the primitive circumorbital senes remaining, 
and the lachrymal is reduced as the upgrowth of the 
maxilla increases. There can be no doubt that the 
lachrymal of mammals is homologous with the bone 
similarly named in reptiles The anatomy of the 
lachrymal and malar foss» m the skull of horses and 
other hoofed mammals is also discussed by Dr Gregory 
(No 5) He concludes that the large lachrymal fossa 
of the extinct horse was occupied neither by a facial 
gland nor by muscle, but by the end of a greatly en¬ 
larged nasal diverticulum The malar fossa seems 
to have lodged part of one of the lip muscles 
Th* structure and uaea of balsa wood are fully 
described by Mr R C Carpenter in Trans Amer 
Soc Civil Engineers (vol lxxxi, No 135, 1917) 
This wood is the lightest known, a cubic foot weigh¬ 
ing only 73 lb , yet its strength is fully half that of 
Spruce It has been used for rafts, floats, and life 
preservers, and is now much employed, since it is a 
non-conductor of heat, for Ice-boxes and refrigerators 
Froaen butter sent from Virginia in a small balsa box 
arrived after an eight days' journey in summer weather 
at Los Angeles still hard and frozen It la possible 
that containers made of balsa wood will eventually 
displace thermos fttskt Untreated balsa wood is 
of little value for most purposes because it soon rots 
and decays in consequence of its liability to absorb 
water Thu has been overcome by R A Marr’s 
process of waterproofing timber with a bath of 
which the chief Ingredient is paraffin Balsa wood 
Is the product of various (pedes of Ochroma, trees 
allied to Bctnbax, which have lately been elucidated 
by Prof W W Rowlee in Journ Washington Acad 
Sciences (vol ix, p 157, 1919) TJie best known is 
Othroma lagofut, Swart*, which ‘occurs wild In 
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Cuba and Jamaica Eight other species, Including 
seven new to science, occur in the tropical forests of 
America, ranging from Guatemala and Honduras to 
Ecuador and Bolivia Ochroma Itmonensu Rowlee, 
is extraordinarily rapid in growth, a seedling in 
Costa Rica was 16 in in diameter at the end of three 
vears and this individual is said to be in no way 
exceptional 

The Geological Survey of Western Australia has 
published a senes of memoirs intended especially to 
aid prospectors and miners In addition to sections 
dealing with the occurrence, distribution and produc¬ 
tion of the various minerals, there are a number of 
chapters designed to teach the prospector the rudi¬ 
ments of geology mineralogy, and petrology so far 
as these ire of use in discovering or developing the 
mineni resources of the country 

The Impenal Mineral Resources Bureau has issued 
a small volume of statistical and technical informa¬ 
tion upon zinc covering the jienod 1913-19 It con¬ 
tains an excellent review of the zinc industry at the 
close of 1919 bv Mr Gilbert Rigg Unfortunately, 
sufficient care has not been bestowed upon the all- 
important statistical portion, thus for 1913 the pro¬ 
duction of zinc ore m the United Kingdom is given 
as 17 394 tons, capable of producing 5833 tons of 
spelter while the quantity of Imported ore is given 
as 64 670 tons The production of smelted zinc is 
given as 66 000 tons, so that the quantity of imported 
ore given above must be assumed to have yielded 
about 60 000 tons of spelter, which is clearly quite 
impossible Surely, too an official British publica¬ 
tion should not use the term long” tons when 

statute tons arc meant 

The Meteorological Department of the Government 
of India has issued its report on the administration In 
1919-30 Observations in connection with the upper 
air have been developed on behalf of the aviators 
who are from time to time crossing India Storm 
warnings for stations in the Bay of Bengal and tn the 
Arabian Sea are said to have been earned out success¬ 
fully It is, however, admitted that the warning of 
the storm which caused much damage to life and 
property in eastern Bengal on the night of Septem¬ 
ber 34 1919 was inadequate Inland statione were 
not communicated with until early evening, and were 
then informed that a slight to moderate storm was 
expected Special arrangements have been made to 
avoid the repetition of a similar mishap The storm, 
which was tracked from September 33-35, developed 
rapidly as it approached, and croesed the Bengal coast 
as a cyclone about noon on September 34 It yeached 
Dacca at about 1301m on September 35, and finally 
broke up on that day in the Assam hills At the centre 
the deficiency of pressure was about m , and the 
calm area it least 15 miles in diameter The 
total loss of life is estimated at 3500 The value of 
property destroyed was probably greater than In any 
storm in Bengal for the last two hundred years, but 
the destruction of human life was probably greater 
in the Bakarganj cyclone of 1876 An additional 
terror was caused by a vivid red glow appearing m 
th4 sky during the period of the lull Details an 
given of the several storjn* which occurred during the 
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year Flood warnings are Issued aod the raaulu are 
Mid to be very satisfactory Randall date were re 
csivsd for publication from nearly three tbouaaad 
s tatio ns for the year 

In the January issue of the Journal it Phyttqut 
Prof G Bruhat of the University of LUle deals 
with some conclusions with regard to the variation 
of the specific heats of substances at low tempera 
tunes, in partial accordance with experiment to 
which Neman theory of the solid or liquid state at 
absolute zero leads The values of the specific 
heats of the same substance in different physical 
states at the lowest temperatures for which observa 
dons are available cannot be held to confirm the 
theory that the entropy of each modification tends to 
the same value at absolute aero All that can be 
eaid at present is that Nernst s hypothesis is not 
contradicted by observation Prof Bruhat also points 
out that while the difference between the energies ot 
two modifications of the same substance mav be 
expanded in a series in ascending powers of tern 
perature differences near the points of observation 
there is no justification for continuing this expans on 
down to absolute zero 

Mr L W Austen of the U S Naval Rad o 
Research Laboratory contributes an interesting paper 
to the Journal of the 'Washington Academy of Sciences 
for March on the wave front angle In radio telegraph) 
He gives the results of experiments made with a 
pivoted straight wire antenna system mounted at 
the top of a 55 ft wooden pole in such a way that it 
is capable of rotation about a vertical and a hori 
aootal axis The results show that for wave lengths 
greater than 10 ooo metres the deviation of the wave 
front from the vertical cannot much exceed 3° The 
average value of the deviation of the waves from 
Nauen 3600 miles away was 3 4 0 It was found that 
the waves from San Diego although they passed over 
land for 2000 miles were practically vertical Ob 
ssrvations were made to see whether the well-known 
shift in the apparent direction of a sending station 
at night as determined by a radio compass was accom 
panted by any corresponding phenomenon in the value 
of the deviation of the wave-front Although the 
apparent direction of the station shifted at times by 
as much as 30° no appreciable change in the devia¬ 
tion of the wave front could be detected 

There are many cases in engineering’ in which 
intense loading pressures are inevitable for example 
knife-edges the line-contact of gearwheels the con 
tact pressure of the wheels of a locomotive on the 
The results of a long investigation on 
contact pressures and stresses are given in a paper 
read before the Institution of Mechanical Engineers 
on March 18 by Prof E G Coker K C Chakko 
and M S Ahmed It Is not possible to do justice 
to this paper in a short not* The authors have 
determined the stress distribution in a number of 
cases eg the dktribubon of stresses over different 
bearing areas ot a rectangular block pressed against 
a n o ther 1st surface of greater area by a kind applied 
a* tbs centre of the opposite face Another matter 
breesrigWed Is the effect on the strength ef tensile 
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tsst-speefanens of the ndauto indentattoas requited 
for the attachment of exte nso tae tor s aod of tin pres¬ 
sures produced by the oxtonaemeter gaps The latter 
case has been worked out completely and diagrams 
giving the stress distribution are included in the 
paper Prof Dolby has abandoned the erdmary 
method of attaching his extensometer and uses special 
test-specimens having collars against which the 
mechanism of the extensometer presses lightly The 
authors of the present paper hove investigated the 
effect of the collars of the Dolby specimen end find 
that there is ample justification for the use of this 
farm of tat piece The paper constitutes an extremely 
valuable record of the special methods of testing by 
means of polarised light with which Prof Cokers 
name has long been associated 

We welcome the first number of Photographic 
Abstracts far it fills a distinct gap in scientific liters 
tore This is not the first attempt of the Royal Photo 
graphic Society to do work of this sort but it » the 
first tune that the scheme has been properly financed 
and arranged by an enthusiastic •ommittee assisted 
bv a large staff of efficient abstractors The abstracts 
are classified under eleven headings —Colour photo¬ 
graphy hlnematography manufacture of photo 
graphic materials photographic appliances (cameras 
etc) photographic optics photo-mechanical pro 
cesses rad ography applications of photography 
(astronon y spectroscopy photomicrography etc) 
densitometry actinometr) photometry theory of 
photography and photographic processes This first 
number n> a distinctly creditable production although 
the publication committee apologises for not having 
attained the ideal that it had ir mind 

Our knowledge concern ng the chemical structure 
of catechin has been considerably increased by the 
series of papers recently publi hed by Dr Nierenstein 
and h s collaborators entitled respectively The Con 
stitution of Catechin Parts I III and Studies 
in the Chroman Senes (Joum Chem Soc 1920 
\ol cxvn and 1921 vol cxix ) A successful effort 
has been made to complete the work of Ryan and 
Walsh who attempted to decide between the chroman 
structure proposed for catechin by A G Perkin and 
the coumaran structure suggested by Kostanecki and 
Lampe Acs catechin and several derivatives havq 
now been synthetically produced and proved to be 
identical with acacatechin and Its derivatives obtained 
from natural sources This work of Dr Nierenstein 
proves that catechin is a chroman but that tbs 
chroman formula suggested by Perkin requires some 
modification as acacatechin is s 4 6 3' 4‘fenta- 
hydraxy-3 phenylchromaa. 

Tta new Hat of announcements just issued by 
Messrs Macmillan and Go Ltd contains the titles 
of many works of scientific Interest Among the books 
to be published between now and the end ef June is 
One by Sir Clifford Aftbott entitled '‘Greek Medicine 
»n Rome H being the Fftxpatnck lectures on the His* 
tory of MecBcine delivered at the Royal COSege of 
Physicians of London In 1999-10 with other historical 
essayi The essays wtfi deal with Byzantine medicine 
the Finlay son memorial lecture, Salerno, public msdlcai 
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Service and the growth of hospitals, a chair of medi 
cine in the fifteenth century, the rise of the expert 
mental method in Oxford, medicine in 1800, medi 
Cine In the twentieth century and Palissy, Bacon 
and the re rival of natural science Another work in 
the list is A Treat se on Probability by J M 
Keynes the author of lhe Economic Consequences 
of the Peace It will be m five parts on respectively 
fundamental Ideas fundamental theorems, induction 
and analogy some philosophical applications of prob 
ability and the foundations of statistical inference 
In addition, there will be an extensive bibliography 
Messrs Macmillan will also pubt sh 1 he Angami 
Nagas with some Notes on Neighbouring lribes by 
J H Hutton It will appear under the direction of 
the Assam Administration 
A work entitled Pre historv by M C Burhitt 
u announced for publication in the autumn by the 


Cambridge University Press It will be a study of 
I early cultures m Europe and the Mediterranean basin 
and contain a preface by the Abbd Breuil with whom 
I the author has collaborated in the study of prehistoric 
caves in France and Spain Another autumn pub¬ 
lication of the tame publishers will be A Manual 
of Seismology bv Dr C Davison which will sum 
mariso present knowledge on the subject It will 
be issued in the Cambridge Geological Series 
Messrs H K Lewis and Co Ln> 136 Gower 
Street W C 1 have just published at is net a Supple 
mentary Catalogue for 1918-20 ot their med cal and 
scientific circulating library also gratis their list of 
new books, and new ed tions added to the library in 
January to March of the present year The two 
catalogues should be in the hinds of ill who wish 
to be kept informed of the latest books m medual 
and general science 


Our Astronomical Column 


Thb Accelerations of ihe Sun and Moon — 1 he 

{ ournal of the Brit i>h A trononucal Association for 
anuarv contains an address, by Dr Harold Jeffreys 
on this, subject He starts b> quoting the results 
obtained bv Dr J K Fotheringham from ancient 
observations of eclipses and other phenomena (Mon 
Not RAS December 190) vix a 16* for the 
moon ind 3* for the sun These arc the velocity 
gained jier century per ccnturv on the less logical 
si stem that gives the space gained in a century the 
figures are hilved Of the lunar figure 12 a' is due 
to the diminution of eccentricity of the earth s orb t 
The remaining 94 for the moon and 3 for the sun 
ire iscribed to tidal friction which diminishes the 
earth s rotitional speed thus lengthening the diy It 
would at first sight appear that the effect on the 
moon should be thirteei times that on the sun this 
being the ratio of their mean motions Since how 
ever the mutual action of moon and eirth does not 
after the moment of momentum of the system a 
retardation of the earth s rotation is accompanied bv a 
recession of the moon and the consequent lengthening 
of her period which cancels a considerable pait of 
the apparent acceleration due to the slower rotation 
Dr Jeffreys notes that the theoretical values of solar 
and lunar accelerations due to tidal friction are un 
certain and may be anywhere between 1 to 3 and 
1 to 10 He then describes in detail the recent work 
of Major G I Taylor and himself (already described 
In this column) which determined the regions on the 
earth s surface where the friction is taking place the 
Bering Sea is the largest contributor but the action 
in the Irish Sea is quite sensible 
1646 Spacraosconc Parallaxes —The Astrophyncal 
Journal for January last contains an important list of 
1646 spectroscopic parallaxes by W S Adams A H 
Joy G Stromberg and COra G Burwell The paper 
commences with a re-dlscussion of the spectral gradua 
tion tables m the light of the extensive series of 
trigonometrical parallaxes recently published especially 
those at the Allegheny McCormick Yerkes and Mount 
Wilson observatories In the case of the Cepheid 
variables and giant M stars use his also been made 
of the parallactic motions since these stars are in 
the main, too remote to lay much stress on their 
trigonometrical parallaxes 

The new list includes revised values for 495 of the 
stars m the iqiy list It is s atfsfafe tc frv that many 
A stars are now included m tWe list which Formerly 
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mort interesting results, art quoted below mark« 
the tr gonomctri al results (1) being given for com 
parts on 

O \N 4961 P M o J3* S o 100* no T Aldtbaran 
S o 09b* 1 o oss Capella S o 0*6 1 o 067 , Betel 

geux b 0012' 1 0021 Castor (faint d stant com 
pan on) S0091 T 071 Pollux S 0-126* 10064' 
Boss 2199 S 0110' 1 0081 Regulus (companion) 
80042 1 0033 Boss 304, Solos* Io23$»(onlv 

one determination) Arcturus S o i a 8* 1 0075' 

Y berpentis S o 120 1 oo6j* Antares i> 0017* 
T 0029' A Sagittan Sons I o 069 /3 Cygni 
S 0033* T 0000* j 9 Aqu lae Solo T0076* and 
Boss 5976 S0209 T 0-172* 

For the peculiar variable or novi " 1917 Serpentis 
the vilue of S is o 003 the absolute magnitude being 
29 

Several large parallaxes ha\ not leen quoted 
s nee they are pract calh repl cis of the accepted 
values 

A Catalogue op Radial Vn cx rrrrs —Many workers 
in stellar statistics must have felt the nconvemence of 
having to ransack the publications of several ob¬ 
servatories in order to obtain complete details of 
known radial veloc ties The need fot i catalogue has 
at last been supplied b> Mr J Vodte who waa for 
some tune at the Cape Observatory determining 
stellar parallaxes While he does not chum that hts 
catalogue is absolutely complete it includes all the 
stars 2071 in number for which radial velocities were 
given in publications that were accessible in the 
library of the Cape Observatory It is arranged in 
a convenient form giving R A and decimation for 
1900 magnitude proper motion spectral type, radial 
velocity parallax and galactic longitude and latitude. 

The numbers of stars of each spectral type are — 
Oe 6 B 310 A 348 F 257 G 300 K 517 M 153 
R 11 and nebula and clusters 148 The largest + 
and - radial velocities for each type in km /set 
are —B +10* -38 A +96 -170 F +339 -324 
G +301 -242, K +177.-132 and M +98 -185 
There appears to be a distinct maximum for tvpes 


F and G 

The work was published at Weltevredcn Java by 
Boekhandet VIsser and Co 
A statistical study of the results bv Prof George 
Forbes -was presented pt the March meeting of the 
Roval Astronomjcal Soeietv 
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The Microstructure of Coal 


A VALUABLE and original paper on tbe economic 
selection of coal was contributed at tbe autumn 
meeuog of the Iron and Steel Institute by Mr A L 
Booth The method usually adopted is to carry out a 
proximate chemical analysis, which at the best is very 
unsatisfactory and of little real use to collate the 
results with practical experience, and to make a trial 
on some particular plant Only too often it proves to 
be unsatisfactory, and trouble arises from tbe fact that 
two coals can nave practically the same appearance 
and give tbe same analysis, and yet be totally different 
in behaviour This occurs quite frequently, and does 
not seem to be realised by fuel users generally 
Sir W G Armstrong, Whitworth, and Co T s works, 
with which Mr Booth is connected, use some 
ajo ooo tons of coal per annum for different purposes, 
and it was the unsatisfactory nature of chemical 
methods of classification which led to experiments 
being made with the microscope to ascertain whether 
a more trustworthy method could not be devised 
The method adopted was as follows 

Sections were cut of a large number of typical 
pieces of coal from different sources Some had been 
proved over a period of years to be suited to a par¬ 
ticular class of work while others had proved un 
satisfactory for the same class of work All were care¬ 
fully examined under the microscope It was soon seen 
that there were three main types and that each type 
was suitable for certain classes of work Further 
investigation rendered it possible to decide how far 
a departure from the typical member could be made 
without getting into difficulties 
The method of cutting sections is similar to that 
used in making rock sections, but is considerably 
more difficult ana requires more patience A piece of 
coal is selected ana if soft and cracked, treated 
with a transparent, colourless binder One side of the 
coal is then ground down, using carborundum powders 
of finer and finer grades finishing off with a water of 
Avr stone The result should be a smooth, flat face 
The coal is then mounted in Canada balsam on a 
piece of glass, the face being well pressed against it 
When the balsam it act a slice of coal it cut off and 
ground down until it transmits light 
In his paper Mr Booth considers only coals in com 
mercial use in this country, and these fall into three 
mam types (i) Humic composed of leaves stems 
and broken-down woody tissue, together with some 
spores (a) Spore ’ coals, in which both micro- ’ 
and “mega-” spores predominate (3) Cannel coals 
The spores are the reproductive organs of the 
plants and correspond with the pollen and ovules In 
present-day flowering plants The micro-spores are 
very small while some of the mega-spores are about 
| in in diameter The cannel coals contain small 
round yellow bodies It will be realised of course, 
that these three desses merge into one another Humic 
coals occur containing more and more spores, while 
spors coals become more cannelllsed as the yellow 
bodies merge with the spores This is where micro* 
scoplc wont Is neaessary to enable a decision to be 


made as to what a particular sample of coal can be 
used for The author shows slttson coloured photo¬ 
micrographs of thin sections of specimens of the 
three mam types at magnifications varying from 
50 to <60 diameters 

So far as the mam economic uses of coal are con¬ 
cerned, the study of their microscopic structure has 
resulted in tbe following conclusions 

For steam raising, humic coals which contain a 
fair proportion of spores are the most suitable these 
coals coke fairly well, and give a good hot fire with¬ 
out too long a flame For town-gas manufacture 
humic coals are also suitable, and for this purpose 
those which swell on heating and bum with a long 
flame are the best They give a good yield of gas 
and by products Some humic coals containing much 
yellow substance constitute the best coking coals, end 
should be reserved for that purpose 

For producer gas work the spore coals are neces¬ 
sary The best coals for non-recovery producers are 
those which have been partially cannelhsed They do 
not soften, the coke is very fragile, and the fixed 
carbon is very high This is a necessary feature in 
producer practice If the ash is not very fusible it la 
possible to work these coals with a low blast satura¬ 
tion, and thus get a dry gas with a high carbon 
monoxide content, the flame of which has a higher 
radiating power than the hydrogen flame In recovery 
work, coal containing more humic matter may be 
used because here a primary low-temperature dis¬ 
tillation takes place and through the high saturation 
of the blast the tendency to swell is checked 

For direct-fired furnaces (e g reheating and rever¬ 
beratory) the hard coals are used These are almost 
true cannels, and are usually dull-looking They are 
free burning, having no tendency to coke, and unless 
iron be present through infiltration it is difficult to 
fuse the ash 

The microscope has not only been found helpful in 
the selection of coals, but in some cases it is also of use 
in deciding whether or no it would pay to wash them, 
and will explain why an apparently good and clean 
coal has, for Instance s high ash content In such 
s case a washing may be auite useless In the event 
of > shortage of a particular class of fuel the more 
detailed knowledge of coal which the microscopic 
study gives will enable the best substitutes to be used, 
and to obtain satisfactory working with the substitute, 
any necessary alterations in the running of a plant can 
be made without waiting for adverse effects to develop 

The author states in conclusion that coal from the 
same seam is generally very uniform and mentions 
that sections cut from s given seam, but delivered on 
dates twelve years apart showed that the coal Is of 
the same type As he says perhaps one day it will 
be possible to buy coal to specification as we now buy 
steel 

Mr Booth's paper is very timely, and indicates 
what a considerable saving could he made if tbe 
present output of coal were scientifically utilised in 
tbe manner indicated 


The Cretaceous-Tertiarjr Boundary in North America . 1 

By Pros A C Sswakd, F R S 

•the United States The Professional Paper by Messrs. 
Lee and Rnowlton Is concerned with some of tbs 
Cretaceous and Tertiary rocks in the Rocky Mountains 
region of Colorado and New Mexico. A considerable 
area In tbe interior of North America was occupied 
bv a Cretaceous sea and it was part of this am 
tits Rocky Moon- 


r’-VNE of tbs most difficult problems with which 
American geologists and palaeontologists are 
confronted is the correlation of the Later Cretaceous 
and Lower Tertiary strata in the different regions of 

^iJDyjgtnwBtoftbo IWjStor Uolc 
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taint chain This crust folding was followed bv the 
deposition of plant-bearing lertiary strata ihe Raton 
Mesa region is rich in coal bearing beds containing 
a large number of flowering plants, with a few twice 
of conifers and fragments of sterile fern fronds The 
flowering plants are unfortunately represented almost 1 
exclusively by detached leaves 

Different views have been held on the geological 
age of these sediments Lesquereux referred them | 
to the Tertiary pariod, and later geologists regarded 
them as Cretaceous Die evidence now brought for¬ 
ward points to the occurrence of two distinct forma 
tions, the Vermejo formation below separated by a 
well marked unconformity from the overlying Raton 
formation It is behoved that this unconformity 
marks the boundary between the Cretaceous and Ter 
tiary systems in Colorado and New Mexico In the 
Interval represented by the unconformity there was 
widespread erosion of the uplifted floor of the Cre 
taceous sea before the deposition of the Lower 
Tertiary Raton formation 

From a geological point of view the conclusions 
based on a considerable mass of information are of 
great interest as a contribution towards a more pre 
cise determination of the Cretaceous-Tertiary boun 
dary Both the Vermejo and Raton formations are 
rich in fossil plants Dicotyledons being the most 
abundant m each flora, the Vermejo flora is 
correlated with the Montana flora while the Raton 
flora is believed to be Eocene A noteworthy 
featuie of the Raton flora is the inclusion of some 
exceptionally fine spenmens of palm leaves but as 
Mr Knowlton states it is impossible to refer 
most of them to a definite position on leaf characters 
onlv 

The palaeobotanical portion of the volume is well 
Illustrated and the specimens are ronciselv described 
It is however unfortunate that little attempt is made 
to compare the plants with species other than Amen 
can The application of the names of recent genera 
to manv of the specimens though In accordance with 
a common practice suggests a lack of appreciation 
of the difficulties of systematic work when leaves onlv 
are available In manv cases It Is clearly impossible 
to accept the generic determinations of both fern frag 
ments artd dicotyledonous leaves without hesitation 


Mr Knowlton has done good service by rendering 
available much new material and the excellent illus¬ 
trations will enable students of palaeogeography to 
institute comparisons between the American and other 
types The absence of conifers in the Raton flora as 
contrasted with their comparative abundance in the 
older Vermejo flora is an interesting feature though 
it is scarcely safe to assume as Mr Knowlton does 
that the group was unrepresented in the contemporary 
vegttation of the district 

Ihe greater part of the volume is devoted to Mr 
Lee 8 extended researches which include the results of 
field work m m iny districts and a verv useful correla¬ 
tion of the formations in the Raton Mesa region with 
those in other parts of the continent 

Ihe investigation of the later Cretaceous and 
earlier Tertiarv floras has acquired a fresh importance 
in view of the recent work of Mrs Reid who is ablv 
carrying on the researches initiated by the late Mr 
Clement Reid on the younger Tertiary floras The 
recognition of many Chinese types of flowering plants 
in the Pliocene beds of western Europe as Mrs Reid 
has shown throws light on the interrelationships of 
floras that are now widely separated A critical 
analysis of the older Tertiary floras in both the Old 
and the New World should enable us to obtain a 
deeper insight into the early history of the Angio 
sperms One of the difficulties in the wav of a com¬ 
prehensive survey of fossil floras is that of correla 
tion and it is only bv the co-operation of strati- 
gr iphical g ologists and palseobotamsts that this 
diffi ultv can be met American investigators have 
realised the importance of such collaboration and 
their example might with advantage be followed more 
closely in this country It may be said that if the 
accurate determination of fossil leaves especially 
those of Angiosperms is impossible win attempt It? 
The answer is that pxloeobotamsts do not as a rule 
sufficiently avail themselves of the assistance of ex 
perienced svstematists and are too ready to be 
satisfied with resemblances based upon characters 
which are common to several recent genera Though 
manv fossil leaves referred to recent genera are value¬ 
less as accurate data this is no reason for assuming 
that greater arrunrv m the analyses of floras is un 
attainable 


Isle of Wight Disease in Hive Bees 1 
Bv Dr A D Imms 


I SLE OF WIGHT disease is the most serious 
menace to apici lture m Great Britain The 
prevalence of this complaint and the present high cost 
of bee appliances ana of stocks render it extremely 
doubtful whether any profit can be derived from the 
keeping of bees solel> for honey production Manv 
bee keepers find it more profitable to supply bees and 
queens together with the necessary apparatus and 
hundreds who take up bee keeping relinquish it after 
a short time as being non-productive 
The disease has continued without interruption 
from about the year 1902 until the present time and 
no epidemic of an equally permanent and extensive 
nature has so far been Indisputably recognised outside 
the British Isles The first preliminary investigation 


> • Talt Xf Wlfbt T) «H In Hive Ben ( ) The Fttohwy of tb<f 
D wm Kfl) J H*nne P R WM • rndhtwl H» wy(pp 7 jmA 
The PMhoncy o' 1<h of W*ht 0 mm* In H v* Bee. BvPR 
WBItvfpp ne-bV (O I leofWehtDne win H -eBen-K.pe Imenii 
oo Inftctoa wth Tmr rttnmn wn Fill J Himy 

foriS-W- <4) 1« e of W «ht Pivn e In Hire Beee AvmDmh 

The Orowiua kmecaui with he D new TVnwnwn n to 

Bv Dr JRejwiefpp j6S 70 pi 1 fig «) Tfluv Royal Soe XdmbSrfh 
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into its exist was amed out in the Ink of Wight in 
i) " bv the preseit wilt r who discribed manv of 
its svmptcms but was nable to discover any 
protozoa connnted with it In 1912 and 1913 Graham 
Smith and others put forward the theori that it was 
due to Nostma apis More recent work bv Anderson 
and Rennie and by R in e and Harvev indicates that 
I Isle of Wight dtsi sc and diseise due to Nosema aae 
two distinct compla nts exhibiting different symptoms 
and pathological conditions 

I In the first of the papers under review the 

j causal organism of Isle ot Wight disease Is 

definitely stated to be a new species of mite 

I Tarionemns Woodt This Acarine was found in 

eitrv one of no stocks reported bv trustworthy 

bee 1 eepers or certified bv the investigators them 
1 selves as suffering from Isle of Wight disease The 

invest gation involved an examination ind v duallj of 
at least 700 bees and It was discovered that In every 
| instance where symptoms of Isle of Wight disease 
were evident the mite was also present No 

1 exception has been found The parasite occupies 
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a very restrioed region of the insect, being confined 
to the respiratory system, and only to those tracheae 
which are associated with the anterior pair of 
spiracles. All stages of the Aoarine were met with— 
egg*, l*fvie, and adults i„tt>ey occur within the tracheal 
tubes extending from the spiracles inwards. The 
tracheae become darkened and ultimately black by 
the increasing deposition of chit in. 

In studying the pathology of the disease Mr. P. B 
White points out that the mites perforate the tracheae 
and live upon the body fluids of their hosts, and he 
also raises the question, which is extremely difficult to 
answer, whether they exercise any toxic action also. 
When present in large numbers they entail the ob¬ 
struction of the respiratory system of the head and 
thorax, thereby reducing the efficiency of the respira¬ 
tory exchange of the organs supplied. In order to 
obtain some idea of the effects actually arising from 
the mechanical obstruction of the spirai-les, a series 
of experiments was carried out upon healthy bees 
The first spiracle of one or both skies of each bee 
•was closed by means of melted paraffin-wax. Upon 
cloture of one spiracle the experimental bees at once 
lost the power of flight, but otherwise remained 
active In their movements After a lapse of several 
days the bees became more sluggish, and about the 
sixth or seventh day examples were noted with dis¬ 
located wings and other features which commonly 
accompany Isle of Wight disease The thoracic 
musculature in many bases exhibited atrophy of the 
same tvpe as had been found in bees infected with 
the Tarsonemus. In those experiments in which the 
first spiracle of each side was closed the power of 
flight was at once lost as before, but after twenty-four 
to forty-eight hours the bees developed a reeling 
•gait and appeared to be continually falling over their 
own heads. It was seldom that any survived the 
third day. 

As Mr White points out, though too close a parallel 
must not be drawn with the natural disease, these 
experiments give a basis to the view that the rite of 
the Tarsonemus In partially preventing thoracic 
respiration is of prime Importance in the disease, 
-possibly in Itself Capable of occasioning all the 
symptoms bv which we are wont to diagnose the 
disease and the muscle atrophy so often associated 
with it. 

There is evidently much still to be discovered; we 
know as >et very little concerning the migratory stage 
of the parasites, and provisional experiments In pro¬ 
ducing artificial infection have so far yielded incon¬ 
clusive results. The reason for the parasite selecting 
the first pair of spiracles as its sole means of entry 
also needs elucidation. The authors of these re¬ 
searches are to be congratulated upon their dis¬ 
coveries, and it is quite evident that the whole sub¬ 
ject of bee diseases Is the most pressing problem In 
apiculture In this country to-day; In fact, the future 
of bee-keeping is dependent upon their thorough 
Investigation. 


"University sod Educa ti o n al Intelligence. 

Camrudok.— Prof. F,- G. Hopkins has been elected 
to the Sir William Dunn professorship of bio¬ 
chemistry. 

Sir Napier Shtw will give the Rede lecture on 
June 9 on the subject of “The Air and its Wavs.” 

Mr. H. G. Carter has been appointed curator of 
the herbarium. 

It It proposed to make a grant of yd- from the 
Worts Fund to Prof. Seward towards defraying the 
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expenses of an ex pedi ti on to Greenland, undertaken by 
Mr. R. E. Holtbum and himself for the purpose of 
collec t ing fossil plants from Cretaceous aad Tertiary 
rocks on Disco Island and the mainland aad of study, 
ing the recent vegetation. 

Steps are being taken towards at agreed solution 
at an early date of the problem of the position of 
women in the University. It is already dear, how¬ 
ever, that the latest proposal will not be acceptable 
to a considerable section of University opinion, though 
it may carry with it moderate opinion, and also secure 
the support of those who voted in December for 
Report A. 

London.— The following public lectures will be 
delivered at King's College during the Easter term. 
Admission to public lectures Is free and without ticket, 
except when otherwise stated:—A course of three 
lectures on Wednesdays, May 18 and 35 and June 1, 
at 5-30 p.m., by Prof. A. P. Newton, on "The Uni¬ 
versities of the Dominions and the United States of 
America.” 

In the department of science a lecture or lectures 
will be delivered by Prof. Einstein early in May. The 
date and title will be announced later. 

A course of four lectures on Tuesdays, May 3, io, 
17, and 24, at j p m., by Mr. f H. Jeans, secretary 
of the Roval Society, on "Cosmogony and Stellar 
Evolution. ” 

In the department of philosophy a course of four 
lectures on Tuesdays, May 10, 17, 34, and 31, at 
5.30 pm, on “The Present Issue between Realism 
and Idealism,” by Prof. H. Wildon Carr 

In the department of engineering a course of four 
special lectures for post-graduate and other advanced 
students on Tuesdays, beginning May 3, at e.30 p.m., 
on “Cascade Work In Induction Motors/’ by Mr. 
L. J. Hunt. This course is free only to the regular 
students of the faculty of engineering. 


A holiday course in geology will be held at the 
School of Metalliferous Mining, Camborne, Cornwall, 
on July i8-August 37. The course will deal with 
economic geology, with special reference to West 
Cornwall, and will consist of lectures and laboratory 
and field work. The programme Includes the mapping 
of areas both on the surface and underground, «a 
number of excursions to localities around Camborne 
of Interest to geologists, and work in the school 
dealing with rock-forming minerals, rocks, the 
mechanical analysis of alluvial sands, and methods 
of dressing the products. Students wishing to enter 
for it should apply to the Registrar, School of Metal¬ 
liferous Mining, Camborne. 

It Is announced that Prof. E. Cohen, of Utrecht, 
will give two lectures on “ MetastabIHty of Matter 
and its Bearings on Chemistry and Physics,” probably 
at University College, London, on May 10 and is 
at 5.30 p m. Two lectures by Prof. H. E. Armstrong 
on “Enzymes In Relation to Plant Growth" have 
also been provisionally arranged; thev will be de¬ 
livered at King's College on June 3 and 10 at * p.m. 
Another course, *of three lectures, by Prof. E. W. 
MacBride, on "Recent Advances in Experimental 
Embryology," will probably be given at the Imperial 
College of Science and Technology on June 7, 8, -and 
q <t ; pm. These courses of lectures are intended 
for advanced students of chemistn, agriculture, and 
zoology, respectively and others interested In these 
subjects. In all cases admission will be free and 
without ticket 
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Calendar of Scientific Pioneers. 


Societies and Academies. 


Api », iMt Sir Otari* Ml SM.-Kamous for 
nw important discoveries in anatomy, Ball in 1807 
distinguished between the sensory and the motor 
nerv«n in the brain. Born in Edinburgh in 1774, hU 
principal appointment was the professorship of 
anatomy ana surgery to the London College ot 
Surgeons. 

, April SS, MSS. Maumee Peter MMer died .—A pro- 
lessor first at Bonn and then at Berlin, Muller has 
been referred to as the founder of modern physiology. 
He extended the knowledge of the mechanism ot 
voice, speech, and hearing and of the properties of the 
lymph, chyle, and blood. Helmholtz, Du Boi* Rey- 
mond, and Ludwig were among his pupils. 

April St, ISOS. JmMi WMard OM» died.— Called 
by Ostwald the founder of chemical energetics, Gibbs 
enunciated the phase rule and was the first to apply 
the second law of thermodynamics to the exhaustive 
discussion of the relation between chemical, electrical, 
and thermal energy and capacity for external work. 
For thirty years lie was professor of mathematical 
physics In Yale University. 

April 3S, ISM. Robert Fftzroy Med. -The com¬ 
mander for eight"years of H.M.S. Beagle, In which 
Darwin sailed as naturalist, Fitzroy in 1854 became 
the first head of the Meteorological Department of 
the Board of Trade, where he instituted a system of 
storm warnings and daily weather forecasts in 1860-61. 

April 3S, 1S7S. Antoine JdrMne Baterd died.- The 
discoverer In t8a6 of the element bromine, Balard 
held various appointments at Montpellier, and then 
succeeded TMnard in the chair of chemistry in the 
Facultv of Sciences in Paris. 

May 1, 17M. Alexandra Old Ptafre dW.-ln 1751 
Pingre became director of the observatory at St. 
Genevieve in Paris. He travelled abroad to observe 
the transit of Venus of 1769, verified Lacailie's work 
on eclipses, and wrote an important book on comets. 

May 1, 1M1. Eduard SeMnfaM died.— The suc¬ 
cessor of Argelander at Bonn. Schdnfeld continued 
the great survey of the heavens and formed a cata¬ 
logue of 13.1,659 stais between z° and 23 0 south 
declination. 

May *, ISM. Leonard* da Vine! dM.-One of the 

most remarkable and versatile geniuses of any age, 
I-eonartlo in turn was painter, sculptor, engineer, and 
architect, and studied physics, biologv, and philo¬ 
sophy As a man of science he was essentially a fore¬ 
runner, and anticipated bv centuries developments 
which have but recently been witnessed. 

May 4, 1677 . fuao Barrow diad.-Thc first to 
hold the Lucasian chair of mathematics at Cam¬ 
bridge, Barrow relinquished this post in 1669 in favour 
of his pupil Newton. At the time of his death Barrow 
was Master of Trinity College. 


May 4. 1127. Marie Baaufoy died.— Beaufov was 
the first Englishman to.pUmb Mont Blanc, which he 
did six days after Saussure. As a scientific inves¬ 
tigator he made experiments on the form of ships, 
carried out magnetical observations to determine the 
law of diurnal variation, and studied the eclipses of 
Jupiter’s satellites. 

May 4 , 16 M. Kari Auutt Dehrn died.— The father 
of Anton Dohra, the zoologist, Karl Dohm was well 
known for h!» writings on entomology. He was a 
merchant In Stettin, where he died. 

Map 4 , MM. Mma Barit OMtzta dtod—Well 
known for his Inventions and his writings on seismo¬ 
logy. Galitsin was professor of physics in the Academy 
of Sciences of Petrograd. E. C. S. 
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London. 

Royal Society, April 14.--Prof. C. S. Sheriington, 
president, in the chair.—Prof. K. Oancs, sir K. 
Hadfteld, and Dr. H. R. WoMJsr: The influence of 
low temperatures on the magnetic pr<»erties of alloys 
of iron with nickel and manganese. A series of iron- 
manganese and ironrmckel alloys with a range of 
percentages of manganese and nickel respectively has 
been tested in order to investigate the influence of 
cooling to very low temperatures (liquid hydrogen and 
liquid helium) on their magnetic properties, especially 
to ascertain w hether the ironr-manganese alloys which 
are non-magnetlc at atmospheric temperature become 
magnetic by so doing. Samples are tested quickly 
one after another at a temperature of 20 0 K. The 
iron-manganese alloys containing the higher per¬ 
centages of manganese cannot be made magnetic at 
atmospheric temperature by cooling to the boiling 
point of liquid hydrogen or liquid helium. The exist¬ 
ence of one magnetic and one non-magnetie, or at 
most slightly magnetic, manganese-iron compound is 
probable, and the noo-magnctic properties ol the > 
higher manganese-iron alloys may be explained by 
their means—C. N. Hlashslwo* and E. J. B*wsa - 
The influence of physical conditions on the velocity 
of decomposition of, certain crystalline solids. The 
velocity of decomposition by heat of potassium per¬ 
manganate and ammonium bichromate. For solids 
the temperature coefficient of the reaction velocity 
does not allow calculation of a “heat of activation" 
or “critical increment” of the reacting molecule, 
according to the method of Trautz, Lewis, and others, 
for various physical reasons connected with the pro¬ 
pagation of the reaction from the surface into the 
interior. The lowering of the velocity of decomposi¬ 
tion of potassium permanganate in solid solution in 
potassium perchlorate indicates th.it ihe heat of 
activation of the permanganate is increased by the 
physical process of solid mixture. By equating this 
assumed increase in the heat of activation to the 
observed heat of solid mixture obtained from the 
calorimetric measurements of Sommerfeld, approxi¬ 
mate quantitative agreement is found between the 
observed rates of decomposition of potassium per¬ 
manganate m various solid solutions and those cal¬ 
culated.- Prof H Briggs The adsorption of gas by 
charcoal, silica, and other substances The method 
of determining the adsorptive capacity of a substance 
at Ilquid-alr temperature is described, and results arc- 
given of the capacity and manner of preparation or 
occurrence- of thirty-six substances. Charcoal and 
silica ate compared, especially as relates to nltiogen 
and hydrogen, to illustrate preferential adsorption; 
the influence of chemicul composition on gas adsorp¬ 
tion is discussed. Hie eflect of the compressibility 
of the initial layer when the density of an affsorbent 
is determined by the Immersion method is considered. 

An evaluation is made of (a) the volume of solid 
matter, (6) that of tha interstitial space between the 
granules, and (c) that of the Internal gaseous space 
for silica and coconut charcoal The density of the 
nitrogen adsorbed at -190° C. by silica and charcoal 
is calculated from experimental data From these 
results it is possible to estimate the error affecting 
the density of charcoal ascertained from water- 
immersion. The conditions affecting adsorption at 
low and high saturation are given. The presence of 
capillaries is not sufficient to account for adsorption. 

A Wgh-copacity silica may be deactivated, but remain 
porous. Graphite, wWrb has no pores, adsorbs «ra* 
at r tqo° C The evidence lead* to the conclusion 
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that deactivated silica Is vitreous. A vitreous solid, 
Uke a crystal, is probably a polymer. Activation is 
considered to be the efleet of disrupting the solid 
polymers.—N. K. Adaai: The properties and mole¬ 
cular structure of thin films of palmitic acid on water. 
Part i. Langmuir's views have been confirmed and 
extended. Films on water exhibit a resistance to 
lateral compression commencing at as x 10-" sq. cm. 
per molecule, and increases linearly with reduction 
of area until the force Is sufficient to buckle the film. 
Collapse then sets m, and no further Increase of force 
is regularly found necessary to diminish the area to 
sero. A metastable condition df increased resistance 
to collapse may occur. The compression curves point 
to the resistance being due to repulsion between the 
insoluble molecules, arranged In a single layer on the 
surface, each molecule being attracted to the water 
by its carboxyl group. When collapse of the uni- 
molecular film occurs, the molecules ejected are seen 
to aggregate into fine lines many molecules in thick¬ 
ness. The observed areas agree with the dimensions 
calculated from molecular volume studies, and the 
compressibility of the films is of the same order as 
for liquids in bulk. The effect of acidity of the water 
on the films may be due to the greater attraction of 
alkaline solutions than add for carboxyl groups. The 
observations indicate that the molecules are immersed 
further in alkaline than in acid solutions, even when 
alkalinity is insufficient to cause complete solution. 
In still more alkaline solutions immersion becomes 
complete, and the molecules probably pass from the 
film into aggregates, having the hydrocarbon chains 
in the centre and the carboxyl groups on the surface. 
This structure is suggested for the “Ionic micelle ” 
of soap solutions —E. P Metcalfs and B Vsn- 
katesachar: The absorption of light by electrically 
luminescent mercury vapour. Mercury vapour at low 
pressures, rendered luminous by the passage of small 
electric currents, exerts powerful selective absorption 
A list of wave-lengths found to be absorbed is given. 
Photometric observations are recorded on the absorp¬ 
tion and emission of 5461 A. by columns of mercury 
vapour of different lengths and carrying different cur¬ 
rents. The relation Detween the ratio (emission/ 
absorption) and the current density is linear. The 
lines 5461 A. and 4359 A. have been reversed so as to 
appear dark lines on the white-light spectrum of a 
carbon arc and of the sun. The reversal of 5461 A. 
has been studied in detail. 

Zeelegkal Sedtty, April 19.—Sir S F. Harmer, 
vice-president. In the chair.—Mrs. J. Leagstel: Ob¬ 
servations on the habits of the snail, Cochhtoma 
tebra, var. fulgurate, and C. ubra, var. obeta, 
Pfeiffer, in confinement.—R. I. Peeeck : The external 
characters and classification of the Procyonidsa (rac¬ 
coons, etc.).—Dr. M. A. Smith: New or little-known 
reptiles and batrachlans from southern Annam (Indo- 


Reysl Msteereleglcal Society, April 20—Mr. R. H. 
Hooker, president, in the chair.—C. E. P. Breaks 
The evolution of climate in north-west Europe. Com. 
mencing with the last (WUrmian) Glacial Period, the 
slow* variations of climate in north-west Europe are 
studied in connection with changes in the land and 
sea distribution, and also with possible astronomical 
influences. Several successive “phases " are distin¬ 
guished :—(1) The close of the Glacial period, 30000- 
18000 B.C. (2) The retreat of the glaciers, 18000- 
6000 b.c. (3) The continental phase, about $000 b.c. 
(4) The maritime phase, about 4000 b.c. (5) The 
forest phase, about 3000 b.c. (6) The peat-bog phase, 
about 500 b.c. (7) The recent phase, Charts are 
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drawn to illustrate the probable meteorological coodir 
tkxit associated with each of these phases, and 
especially the gradual development of the present 
system of storm-tracks, the Mediterranean being the 
oldest. The cessation of the peat-bog phase Is shown 
to be contemporaneous with a marked drop in 
Huntington’s curves of rainfall In California and 
south-western Asia. The whole series of changes in 
north-west Europe is compared with the correspond¬ 
ing post-Glacial series In North America, which is 
shown to be similar in Its general lines, but not 
always contemporaneous. Finally, a section is devoted 
to Pettersson's astronomical tidal theory, which is 
found to fit in very well with the changes after 
3000 b.c. , but not before.—Lieut. G. C. Stasis: A brief 
review 01 the influence of meteorology on navel war¬ 
fare. In almost every action fought in the late war 
some reference was made to the state of the weather. 
The last five years have seen new acquisitions to 
naval service, most notably the C.M.B., a naval air 
wing, and such weapons as the smoke screen, and 
even the possibility of the use of poisonous gas at 
sea. Analysing the effect of meteorological conditions 
on these new arms, the last two are seen to be con¬ 
tingent on weather conditions, and the others are so 
in a large degree. Modern invention has thus not 
overcome the influence of meteorology on naval war¬ 
fare. Its influence can be traced also In the policy 
of ship construction. For example, in a programme 
of shipbuilding the general climatology of the sea 
or ocean forming the probable theatre of war in a 
great measure determines the gun-range at which an 
action will be fought, and, consequently, the amount 
of armour to be allocated under these conditions. 


Paris. 

Acadsay •( Sciences, April 4.—M. Georges Lemoine 
in the chair.—The president announced the death of 
M. Vallier, correspondent of the Academy.—E. L. 
Heavier ; A work relating to the French fauna. 
Remarks on a memoir on Echinoderms by R. Koehler, 
published by the French Federation of Natural Science. 
—G. Geay : The calculation of the coma. The calcula¬ 
tions m a recent note assumed that the aberration on 
the axis of the lens it sero. A, first approximation is 
now given for the case when the aberration is sensible. 
—M. Lageea : A new example of striation of a river¬ 
bed. The Lower Ard&che, between Vallon and Saint- 
Martin, presents striations resembling those of the 
banks of the Yadkin, in North Carolina, described by 
the author in 1913.—G. Jails : A functional differen¬ 
tial equation analogous to Hadamard’s equation.—A. 
Dsajey: The determination of functions presenting a 
certain complex character of solvability.—T. Vara- 
paalss . The theorem of Landau and multiform func¬ 
tions —F. C arise# : The series of Dlrlchlet.—H. 
Gadard • Observations of the Reid comet made at the 
Observatory of Bordeaux (38-cm. equatorial). The 
apparent positions and the positions of the comparison 
stars are given for March 30 and 31 and April 1. The 
comet was about 105 magnitude on March 31.—P. 
Ckefardet; Observations of the Reid comet (1921a) 
made with the coudi equatorial at the Besanqon Ob¬ 
servatory. Positions given for March 30 And 31 and 
April J. OaUfaunM: Observations of the Reid 
comet made with the coudi equatorial at the Observa¬ 
tory of Lyons. Positions given for March 28. 30, and 
31. The comet is circular, less than 1' In diameter, 
with a central condensation; magnitude 9*5.—C. E. 
Bratter: The comparability of anemometers, A direct 
comparison in the open air of eight types of anemo¬ 
meters. all previously well standardised in die labora¬ 
tory, showed that unless the inclination of the com- 
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plex movement* of the air constituting natural wind 
was below io° the indications of the different instru 
meats were not comparable Instruments of the 
Richard type gWe low figures, whilst the other types 
give too high readings—M rtatara lhe results of 
some recent trials of a helicopter—P Palatsvd 
Remarks on the preceding communication —M 
Manga *lhc evolution of the graphical method —L 
and E Blech The spark spectra of iron and cobalt 
in the extreme ultraviolet fables of the wave 
lengths of lines m the extreme ultra violet arc given 
between the limits A»i 845 and 14^6—A Blgst 
Kaolins days, and bauxites Variations of volume 
under the action of beat The results with five 
materials aie shown in a diagram The changes in 
length of the briquettes were mea „red for each ioo° 
rise of temperature up to the softening points of the 
materials—M BarM lhe electrical phenomena 
accompanying the displacement of metals — M 
Ehrmaaa An important orogenic movement at the 
commencement of the Cretaceous period in the Kabylie 
des Babors —J Thsalet The oceanic circulation and 
the density of sea-water The density is rapidly deter 
mined by the dipping refractometer and th< use of appro 
pnate table* —C Vaarafcearg The density and refrac 
tive indices of sea water Tables are given showing 
the relation between the refractive index and density 
of sea water for temperatures between o° C and 
30° C (j° intervals) and for densities ranging from 
1033 to 1000 —G KthahsHx Lordat Dynamical 

phi togeography of the dunes of the Gulf of Lyons — 
J PavilUrd Gymnodmiutn pseudonoctiluca This 
rare organism discovered in 1884 by G Pouchert and 
again in i8qo was abundant in the Gulf of Lyons in 
1007 It does not appear to be identical with the 
Gimnodimum found by Mtsa M Lebour at Plymouth 
—J PotttU The brown corpuscles causing the brown 
ing of the vine The brown corpuscles are not the 
cists of a parasite fDebray) or excretion products 
(\ min and Sauvageau) but result from a transforms 
tion of granular mitochondria —R P s ts ss n Spermato¬ 
genesis and the exceptional chromosome in Naucons 
maculatu t—A PaBIsl R6le of the secretions in the 
extracellular destruction of micro organisms in insects 
Remarks on a recent communication of MM 
Couvreur and Chaovitcb — R Baysax The reducing 
power of the organic liquids and tissues of some 
marine animals An aiiplication of the methylene blue 
reduction method of H Roger —M Wslabsrg and I 
Ktpinow The leueo-agglutlnincs 


Books Received 

The Mechanical Principles of the Aeroplane By 
Dr S Brodetsky Pp vu+27a (1 ondon J and A 
Churchill) ai t net 

Mathematical Papers for Admission into the Royal 
Military Academy and the Royal Military College and 
Papers in Elementary Engineering for Naval Cadet 
ships and Royal Air Ftaioe for the Years tqn-ao 
Edited by R M Milne (London Macmillan and 
Co Ltd) tot 6d 

Mutations and Evolution By Dr R Ruggles 
Gates (New Phvtologist Reprint No ia ) Pp vu+ 
118 (London Wheldon ana Wesley Ltd ) 6t 

Meteorology An Introductory Treatise By Dr 
A E M Geddes Pp xx+390+xx plates (London 
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«nd Co) 3* 6d net 

Fijian Society, or, The Sociology and Psychology 
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Management of Dairy Plants By Prof M Mor- 
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Oxford University Press) ss 6d net 
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Editorial common canon* to th* Editor 


Talasraphio Addran PHUSIS LONDON 
TaMiona Nunbar CERRARD 11)0 


Physics a Profession 

F IFTY years ago as Sir J J Thomson 
pointed out w his address at the maugura 
tion of the Institute of Fhysics on April 27 there 
could be no profession of physics There were a 
few laboratories—the oldest at the Royal Institu 
tion, founded by Count Rumford, the home of 
Young and Faraday They could be counted almost 
on the fingers of the two hands There were labora¬ 
tories in Scottish universities Kelvin was at work; 
at Glasgow Tait at Edinburgh, Balfour Stewart 
at Manchester Carey Foster was teaching at Um 
versify College, London, Clifton had built the 
Clarendon Laboratory at Oxford, Maxwell had 
only recently resigned his professorship at King s 
College (he went to Cambridge in 1871) The 
Cavendish Laboratory was being planned the 
seventh Duke of Devonshire had written to the 
Vice Chancellor 


I find in the report recommending 

the establishment of a professor and demon¬ 
strator of experimental physics that the building 
and apparatus required for this department are 
estimated to cost 6^00! I am desirous to assist 
the University in carrying this recommendation 
into effect and shall accordingly be prepared to 
find the funds required for the building and 
apparatus.” 


id fcr tb* ka Id m «•« t„o/ ndwiT* of 
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Maxwell, in his inaugural lecture said 

Our principal work m the laboratory must 
be to acquaint ourselves with all kinds of scien 
ttfk. methods to compare them and estimate their 
value It will I think be a result worthy of 
our L mversity and more likeh to be accomplished 
here thin in any private laboratory if by the free 
and full discussion of the relative value of 
different scientific procedures we succeed in form 
ing a school of scientific criticism and in assisting 
the development of the doctrine of method 

Physics as a profession by which numbers of 
men would earn a livelihood snd at the same time 
revolutionise the daily life of the world by bring 
ing into it knowledge acquired in the laboratory 
and the study never entered Maxwell s thoughts 
Contrast this as Sir Joseph Thomson did with 
the position at present—a university or technical 
school in almost every great town each with its 
well equipped physical laboratory its keen pro 
lessor and its enthusiastic students laboratories 
in all the larger schools with a staff of teachers 
numbering many hundreds 1 ifty years ago 
the army of phvsicists was small in numbers its 
generals were great men but they had few of the 
rank and file to command To day our leaders in 
physical science have under their direction a host 
of willing privates ready to assist in advancing 
further the boundaries of knowledge and to adapt 
the discoveries of those leaders to the require 
ments of modern life So it has come about that 
an Institute of Physics was needed the attendance 
at the inaugural meeting on April 27 gave evi 
dence of the need for there is now a profession of 
physics 

Up to the present to quote from the memor¬ 
andum explaining the objects and methods of the 
institute the physicist has hardly been recog¬ 
nised as a member of one of the professions His 
work will become more and more important in thfc 
future both in science and industry, and one of the 
aims of the institute is to accelerate the growth 
of the recognition of his position and value The 
science of chemistry has already secured a belated 
recognition of its value to the nation but there 
has been so far little or no recognition of the 
equally important claims of physics and the 
physicist although the application of physic d 
knowledge and physical methods is no less vital 
to the country 

Both Mr A J Balfour and Sir Joseph Thomson 
placed physics on a higher pedestal than this 
Mr Balfour pointed out that to give a physical 
explanation of a phenomenon was one of the 
highest aims of scientific Inquiry and Sir Joseph 
reminded us that at Cambridge not many vears 
L 


NATURE 


ptar^ipa 


2$0 


ago chemistry was counted one of the other 
branches of physics * 

Some of us in the early days of the war faced 
very sadly the difficulty of bringing home to some 
of our rulers the value of physics and the services 
physicists could render Five years of trial have 
enforced the lesson, and now it is widely realised 
that in many branches of work the physicist is able 
to give much-needed help, opportunities are open 
to him in widely different directions 

It may be useful to consider some of these 
Fifty years ago a few ill-paid teaching posts were 
all to which a physicist could aspire The love of 
discovery, the desire to fathom the secrets of 
Nature, to give a physical explanation, bringing 
iqlo their due relation facts apparently disjointed 
and diverse, brought their own reward—a reward 
sufficient for the few who devoted their lives to 
science And thi6 still remains Much has been 
learned, but Nature still hides many secrets, and 
for the man who can unravel these there is still 
an ample reward But the task of nearly all pro 
fessional physicists must be humbler far They | 
can assist the work of the discoverer by reducing 
the period of suspense which, as Sir Joseph 
Thomson pointed out, will always elapse between 
a great discovery and the full realisation of its 
meaning, they can check some of its con 
sequences, indicate the directions in which it may 
be of service, or carry out supplementary investi¬ 
gations under the guidance of the discoverer 
himself 

Such would be the work of the young student m 
the university laboratory training for his profes 
ston And the openings in that profession are very 
numerous at present it is hard to And men to fill 
them, the heads of the fighting Services have real 
lsed their need of the physicist At Woolwich 
there is a well equipped laboratory employing a 
number of highly skilled men Gunnery has its 
problems which only the trained physicist can 
solve, and calls to its assistance the help of the 
meteorologist and the engineer Sound ranging, 
the methods of protection against aircraft signal¬ 
ling, the use of wireless telegraphy, the application 
of the petrol engine to transport work and a host 
of other questions, are examples of the need for 
physicists in military work 

Nor is the Air Service less dependent on the 
physicist Questions which he alone can solve 
are brought before every meeting of the Aero 
nautical Research Committee and it is only 
lack of funds that prevents a far larger number 
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of physicists from being employed at the National 
Physical Laboratory, at Farnborough, and at the 
other experimental stations of the Air Ministry 

In the Naval Service steps have lately been 
taken to organise more fully the Scientific 
Services Mr F £ South, the recently appointed 
Admiralty Director of Scientific Research, gave 
some account of these at the Cardiff meeting of 
the British Association last August For certain 
parts of the work it is hoped to utilise the oppor^ 
tumties afforded by the National Physical Labora¬ 
tory, and an admirable building has been erected 
at Teddmgton in which work of a strictly con¬ 
fidential character can be carried on, the Signal 
School at Portsmouth has been reorganised, while 
work on the petrol engine, commenced during 
the war under Sir Dugald Clerk at the Imperial 
College, is now being continued in a special 
Admiralty laboratory 

Other Government Services, as well as private 
firms and individuals, have access to the National 
Physical Laboratory, where, according to the last 
report, well over one hundred scientific assistants 
are employed In the Government service alone 
there is now engaged a large class of professional 
physicists occupying permanent posts with reason 
able opportunities for advancement and, in the 
majority of cases, superannuation privileges 

Or, again, turning to another class of service, 
many, possibly most, of the Research Associations 
established under the Department of Scientific and 
Industrial Research depend on the physicist for 
their investigations, while in almost every large 
industry there is a demand for his work The 
need for an Institute of Physics to care for the 
professional interests of the large number of men 
who have already embraced the profession and 
of the still larger number who will be required 
so soon as trade revives, and may hope by their 
work to advance the date of its revival and to 
accelerate its progress, is amply proved The 
object of the institute will be to promote the 
efficiency and usefulness of its members by setting 
up a high standard of professional and general 
education and knowledge, and by compelling the 
observance of strict rules of personal conduct a» 
a condition of membership, an association of men 
who, m Mr Balfour’s words, by the growth of 
science and invention would give comfort and 
leisure where at present discomfort and labour 
were the only* means of producing an article,” 
and by their example would teach our people how 
to use their leisure 
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Polar Exploration 

77 m Lands of Silence A History of Arctic and 
Antarctic Exploration By Sir Clements R 
Markham Pp xn + 539 (Cambridge At the 
University Press, 19s 1 ) 45s net 
T is impossible to bear in mind, while reading 
this book, that it is the posthumous work of 
an octogenarian To those who knew the author 
in the great days of Antarctic propaganda twenty 
five years ago, these enthusiastic appreciations of 
old explorers bring back the very tones of the 
eager living voice No man ever did more to make 
the glories of the past live again in the exploits 
of his own day, and Sir Clements Markham will 
always be remembered as a potent force in ex 
ploration and an inspiring historian He was a 
hero worshipper whose incense has imparted an 
undying charm to the memory of the Elizabethan 
adventurers and to the officers of the Tranklin 
search He was a stimulating guide to the young 
explorers whom he sent out to the Antarctic, and 
he supported the men of his choice through thick 
and thin, rewarding them while living and 
honouring them when dead 

If this beautifully named and stately volume on 
“The Lands of Silence were intended merely as 
a popular series of impressions and appreciations, 
we could only praise it as the most moving of all 
the romances of discovery But it claims to be a 
history, it is written by the one man whose active 
life embraced sixty years of experience in polar 
voyages, it is edited by Dr T T H GuiUemard 
whose brilliant studies in historical geography are 
unrivalled for conscientious completeness, and it 
is published by the Cambridge University Press 
Even so, we would hesitate to look critically into 
the work of a very old man in his last year of life 
if the book had shown any signs of senile weak 
ness The remarkable fact is that it does not 
The manner is the manner of Sir Clements Mark 
ham in his prime, the opinions are those that he 
always held and gloried in proclaiming and we 
feel that readers of a new generation should be 
warned that in many cases the opinions of the 
author are not shared by the majority of polar 
students 

At the outset the polar regions are defined as 
extending from the Poles to about 70° latitude, 
and the sub Arctic and sub Antarctic from 70 0 to 
6o° This would exclude a large part of Green 
land from the Arctic regions and remove South 
Georgia and the Sandwich group from the sub 
Antarctic cone, but as no subsequent attention is 
paid to the definitions they do not in any wav 
limit the scope of the book, Ww 5 h ■practically 
treats of all explorations into icy seas 
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While Sir Clements Markham deprecates mere 
record breaking attempts to reach the Poles* and 
lays some stress on the importance of studying 
oceanography meteorology, geology, and natural 
history in polar areas, he insists strongly that 
the real use of polar discovery is as a nursery for 
seamen, and ns an opportunity for naval officers to 
win distinction m time of peace Hence his sym 
pnthies go out most spontaneously to those ex 
plorers who face difficult conditions without the 
aid of animal or mechanical transport Polar re 
search as distinct from exploration mnkcs a less 
strong appenl and the nccount of the great inter 
national circumpolar investigations of 1882 is 
cold and incomplete No mention is made of the 
Antarctic series of stations which was as ira 
portant a part of the mam scheme as the Arctic 
series The indifference to scientific work and 
workers is often apparent sometimes in curious 
wavs While copious biographical details are 
given even of the most junior naval officers in 
every British expedition, Sir Douglas Mawson is 
almost the only British man of science so treated 
In many cases the Christian names of men of 
science are not mentioned and often not even 
their initials, so that identification is not always 
easy even with the aid of the index The latter 
does distinguish Bruce, Mr * from Bruce, 
Commander Wilfrid but less than justice is done 
to Dr W S Bruce in the text, which is sadly 
restrained as to the work of the Scotia The 
scientific staff of the Scottish expedition is barely 
referred to, and Mr R C Mossman who estab 
lished the most southerly meteorological station in 
the world and kept it going for several years, is 
not mentioned at all The expeditions of Capt 
Scott are allowed to throw a shadow over those of 
all other Antarctic explorers 
The committee of the Royal Society which co 
operated with that of the Royal Geographical 
Society in planning the Discovery expedition, was 
not suffered gladly by Sir Clements, who says 
\ et there was long and tedious opposition from 
joint committees, special committees, and sub 
committees, and all the complicated apparatus 
which our junction with the Rojal Society in 
volved harder to force a way through than the 
most impenetrable of ice packs * (p 448) The 
description of the circumstances which led to the 
selection of the leader and other members of the 
expedition is suggestive reading when coupled 
with the note on a chief of the scientific staff 
who perhaps fortunately, did not go out 
(pp 447 453) A useful chronological sup 

pjement containing several names not men 
honed in the text, and an excellent bibliography 
by, Mr Edward Heawood correct some of the 
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false perspectives created by the very irregular 
treatment of different expeditions 

In dealing with the northern journeys of Admiral 
Peary, Sir Clements Markham takes a strongly 
adverse view of the ability of that explorer to fix 
his latitude near the Pole (not to put the case too 
high) k and in this he differs from the considered 
judgment of the Royal Geographical Society, 
which, after testing the observations, presented 
Peary with its gold medal, the highest possible 
mark of confidence m his ability and integrity 
The statement on p 209 as to Kane s description 
of the Arctic Highlanders being the best ignores 
the exhaustive anthropometric work of Peary and 
bis comrades during their years of residence with 
the tribe At the other end of the earth Borch 
grevink is also treated with scant sympathy, and no 
stress is laid on the fact that he was the first to 
face the unknown conditions of a winter on Ant 
arctic land, nor is the great discovery of his ex 
pedition, that the Ice Barrier of Ross had retreated 
many miles since it was first seen, even mentioned, 
but that discovery is actually credited to Scott s 
expedition (c/ pp 433 and 457) 

An obvious oversight in reading the second 
voyage of Captain Cook has led Sir Clements to 
credit that great navigator with having been the 
first to see the continental land of Antarctica when 
at his extreme south position, 71 0 10' S in the 
Pacific Cook, however, distinctly states that he 
saw no land on that occasion He believed in the 
existence of an Antarctic continent on theoretical 
grounds, and said that it is probable we have 
seen part of it, referring undoubtedly to his dis 
covery of Sandwich Land south-east of his Isle of 
Georgia, but the insularity of that land was shown 
by Bellingshausen, to whom, or to Wilkes, or to 
Dumont D Urville is due such credit as a first 
glimpse may convey As Sir Clements left those 
parts incomplete, Dr Guillemard gives a 
fairly proportioned description of the work of 
Roald Amundsen in the North west Passage and 
at the South Pole and also of Sir Ernest Shackle 
ton s first expedition The history stops short of 
Sir Ernest Shackleton s great adventure in the 
Endurance, which, however is noted in the 
chronology 

As to future work, Sir Clements Markham indi 
cates that Antarctic advance can be made most 
easily along coasts which face the east This is 
undoubtedly true in the case of Victoria Land, but 
we cannot agree with the view that it is so in 
Graham Land, where the western side has always 
been found more accessible than the eastern The 
lead of an east facing coast is not a sufficient 
guide for explorers, and we hold to the view that 
the next Antarctic expedition should be an effort 
NO 2688 , VOL lo;] 


to circumnavigate Antarctica, folio wing the coast 
westward from Queen Mary Land to Coats Land, 
and from the west side of Graham Land to King 
Edward Land 

Hugh Robekt Mill 


Marine Deposits 

Geologic des Meeresbodens By Prof K Andrde. 
Band u Dte Bodenbeschaffenhett and nutebare 
MatenaUen nm Meertsboden Pp xx + 689+7 
Tafeln (Leipzig Gebruder Boratraeger, 1930 ) 
9s marks 

HE geology of the sea floor is geology in the 
making, since the most important and signi¬ 
ficant sedimentary rocks were laid down m the sea 
The study of these deposits received a great 
impulse on the discovery by the Challenger Ex¬ 
pedition of the unexpected contrast between the 
marginal and deep-sea formations, and the mono¬ 
graph by Murray and Renard on the deep-sett 
deposits ranks as one of the most epoch-making 
of the Challenger reports Since its appearance 
the literature on the subject has been voluminous 
and is unusually scattered, for the processes of 
marine sedimentation involve large parts of 
oceanography, physical geography, and geology, 
and, in addition to the literature of those sciences, 
essential data are contained in he serials of 
applied science and In fugitive newspaper reports 
The geology of modern marine deposits 
has now been resurveyed by Prof Andrde in 
a summary of current knowledge of the 
subject, which this volume completes by tt 
detailed description of marine deposits and 
by a short account of their economic pro¬ 
ducts The work is the more convenient for 

reference as it follows the ordinarily accepted 
lines of treatment The first sections deal with 
marine sedimentation, including the study of Wave 
action and shore deposits, coastal transport, and 
the mmeralogical and organic structure of shore 
sands, mud, coral reefs and serpula atolls The 
salt beds thrown down by the evaporation of sea¬ 
water are grouped as the Halmyrogene products, 
adopting Krummel s term In this section of the 
book Prof Andrde discusses, among other prob¬ 
lems, those of coral reefs, and he maintains that 
recent investigations and the bonngs at Funafuti 
have brilliantly and firmly established Darwin’s 
theory of the origin of coral islands Passing to 
the coastal shelf, be describes its deposits, and 
summarises modern evidence as to the depth of 
current action, he accepts it, on the evidence of 
the exposure of bard rocks, which be explains as 
swept clear of mud, at depths of more.than 5990 ft. 
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Stick bare rock surfaces, however, have also been 
explained aa due to recent subsidence or sub¬ 
marine eruptions, and are not alone conclusive 
evidence of deep-sea currents. The wide dis¬ 
tribution of land material at sea by the wind is 
illustrated by a map of the tropical Atlantic 
showing the areas reached by African dust. 

The deposits next outside the continental shelf 
are classified by Prof. Andrde as the Hemipelagic 
group, a term introduced by Krummel, of which 
among the most interesting are the glauconites. 
The Eupclagic, the typical oceanic deposits, 
include the true oozes, for which the author con¬ 
veniently accepts the term Sclilamm, although it 
has been used by Walther and Penck as the equi¬ 
valent of mud. It would be an advantage if 
German authorities adopted the author’s nomen¬ 
clature. The account ot the abyssal oozes is 
especially full and instructive. Prof. Andrde 
discusses various attempts to estimate geo¬ 
logical time by the accumulation of the deep-sea 
deposits; but comparison of the rapid rate indi¬ 
cated, according to Murray, by the covering of 
cables, with the extremely slow rates claimed by 
Lohmann, justifies the author’s conclusion that the 
materials are still too scanty and contradictory to 
yield trustworthy conclusions. 

The last sections of the book deal with the 
stratigraphy of the younger marine deposits and 
with the quantity of radium in the sediments. An 
account is given of the geographical distribution 
of the various deposits in the different oceans, 
which is illustrated by an excellent map. The 
final chapter on the useful materials found on the 
sea-floor is the most scanty and least satisfying; 
marine placers, for example, are dismissed in a 
short paragraph. In connection with these deposits, 
the author remarks, regarding the much dis¬ 
cussed question of the occurrence of gold in sea¬ 
water, that its presence has not yet been proved; 
he considers that the belief in gold as a constitu¬ 
ent of sea-water rests on gold introduced in the 
reagents. This conclusion is, however, difficult to 
reconcile with the blank results obtained by Prof. 
Liversidge in the test analyses of pure water con¬ 
ducted at the same time as those of his samples 
of sea-waters. J. W. Gregory. 

Study of Plants in the Field. 

Tha Outdoor Botanist. By A. R. Horwood. 
Pp. 384+so plates. (London: T. Fisher Unwin, 
lid., 1930.) 1 8s. net. 

B sub-tide of this work, "A Simple Manual 
for the Study of British Plants in the 
Field,” indicates the main purpose of the author, 
who dedicates the book to the veteran field- 
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botanist, Dr. G. Claridge Druce. To achieve a 
knowledge of the living plant, he says, let the 
botanist take to the field—f.*. be an outdoor 
botanist. As it is necessary “at the outset to 
make collections,” the first chapter is devoted to 
methods of collecting and preserving plants, and 
he gives many useful hints to beginners. The 
several types of collections which may be made 
to illustrate particular aspects of the subject arc 
also indicated. 

Following this introduction is a long chapter 
—occupying more than a third of the volume— 
on ecology, “the study of the homes of plants, 
their mode of occurrence in the field, and th< 
factors of their environment.” Certainly here is 
an opportunity for the British outdoor botanist; 
but a perusal of the pages shows that the author 
has forgotten his original purpose, judging from 
the frequent references to exotic vegetation-- 
e.g. mangrove swamps, desert plants in Asia and 
Africa, palms and wind witches, and others rang¬ 
ing from the Dead Sea and the Alps to the Bad¬ 
lands of North America. The sources of informa¬ 
tion here are too obvious for this to be the result 
of “study in the field,” but rather what the 
author calls " armchair work ”; no attempt is 
made to relate it to British ecology. The subject- 
matter is confused and rendered difficult for a be¬ 
ginner to appreciate by the absence of proper sub¬ 
ject classification and sub-headings, and the whole 
reads like a collection of brief statements on plant 
habitats and communities. Misleading and con¬ 
tradictory statements are frequent— e.g. on p. 84, 
and again on p. 103, we are told that “the initial 
stage of a large proportion of the vegetation of 
the country is woodland.” P. 91: “A wood asso¬ 
ciation on a dry soil is a damp oakwood associa¬ 
tion. ” On p. 103 it becomes a “dry oakwood,” 
and a "damp oakwood ” is the typical woodland 
on "clay and loam.” P. 74: "There is a pressure 
exerted by the atmosphere which increases with 
altitude.” P. 76: "In a variety of ways tempera¬ 
ture affects plants. It does not vary like the 
water supply ”; and on the same page: “ In peaty 
soils the water is inaccessible to plants, so they 
are xerophytic.” 

The author is on rather safer ground in the next 
chapter, on “Field Botany and Survey Work,” 
and in a discursive way gives some sound advice 
on note-taking and sketching, and on avoiding 
work on too wide a field, advice which the author 
himself evidently finds a difficulty in following. 
Plans are given illustrating his “ field to field ” 
work, and he explains the use of squares, grids, 
and transects. Chapters follow on “Botany and 
Scenery,” “Phenology,” and “Nature Diaries,” 
concluding with "Hints to the Teacher.” There 
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as the water-conducting region of plant stems,” 
and “chloroplasts ” as “chlorophyll cells ” With 
one of his dicta we heartily agree 1 Since ecology 
and physiology are really complementary, neither 
can be adequately studied without the other ” The 
volume includes a number of illustrations from 
photographs, many of which are exceedingly good 
and very well reproduced 

An Historical Catalogue of Science. 
'Bibliotheca Chetmco mathematica Compiled and 
annotated by H Z and H C S Vol i 
Pp xu+438+plates Vol 11 Pp S3S +plates 
(Iondon Henry Sotheran and Co, 1921) 
3I 3* net 

HL mental stimulus to be gained by the study 
of the historical development of science is 
of much greater value than is sometimes sup¬ 
posed He who follows, from the first vague 
beginnings, the efforts of many workers in various 
lands, leading at length to some great discovery 
whether of practical or of theoretical significance 
will be apt to ask himself the question Could 
not I also do something to help forward human 
knowledge i 

In this sale catalogue of more than 17 000 books 
on mathematics astronomy, physics, chemistry 
engineering, meteorology, and allied subjects 
there is ample opportunity for anyone to pick out 
books relating to his own special department The 
search is rendered easy by a subject index 

The volumes comprise two catalogues arranged 
according to authors’ names, together with a sup 
piement, and give the date of publication and 
present price of each book The whole work is due 
to Heinrich Zeitlinger, of Linz, and it is said to 
contain nearly all the standard works on the sub 
jects catalogued and most of the earlier works of 
historical importance 

The most striking features of the catalogue are 
the fascinating illustrations They are prepared 
by a photographic process and give excellent 
facsimile representations of title pages, wood 
cuts, diagrams, and letterpress taken from more 
than one hundred books celebrated either for their 
quaintness or for having announced new dis 
covenes of far reaching importance Thus there 
is a reproduction, on a reduced scale, of Galileo s 
famous proposition that a body starting from rest 
under uniform acceleration moves distances pro 
portional to the square of the tune This is 
photographed from the first edition of his Dis 
corsi e Dimostraziom Matematichi,” published at 
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Leyden in 1638 Another facsimile is taken Umia 
Huygens s 1 Traitd de la Lumifcre,” published w 
1690, in which he deduced the equality of the 
angles of incidence and reflection from the wave 
theory of light There are also beautiful repro¬ 
ductions from Keplers ‘Dioptnce,’ published in 
611 The selected pages discuss the refraction 
of light and the formation of images by convex 
lenses 

Some pages from De Beghtnselen der 
Weeghconst, by Simon Stevinus of Bruges, 
published m 1586, contain propositions on the 
inclined plane (triangle of forces), levers, and laws 
of floating bodies Among other cunous lllustra 
tions we find an early velocipede from a book by 
Ovenden dated 1774, and an early railway train, 
in which stage coaches, complete with driver, 
guard with coach horn and luggage on the roof, 
are being drawn by a quaint locomotive with a 
single rope 

Another illustration shows a very early electric 
telegraph devised in 1816 by Sir Francis Ronalds 
The invention was offered to the Admiralty, but 
Sit l-rancis was officially answered that now the 
French War was over, telegraphs of any kind were 
totally unnecessary, and that no ouicr method of 
signalling than the semaphore then in use would 
be adopted 

From Mathematicall Magick by Bishop 
Wilkins (1648), are given some illustrations 
of perpetual motion As it is obvious that the 
machines could not work we wonder whether the 
Bishop, who was the first secretary to the Royal 
Society ever tried the experiments * 

These few examples will show that the lllustra 
tions are mainly selected to show great discoveries 
in their early stages 

Maps and Map-reading 

(1) Topographic Maps and Sketch Mapping By 
Prof J K Finch Pp xi+175 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall Ltd , 1920) 135 6 d net 
(a) Ordnance Survey Maps Their Meaning and 
Use With Descriptions of Typical 1 m 
Sheets By Dr Marion I Newbigin Second 
edition Pp 128 (Edinburgh W and A K 
Johnston, Ltd , London Macmillan and Co 
Ltd , 1920 ) 25 net 

(3) Notes on Geological Map-reading By A 
Harker Pp 64 (Cambridge W Heifer and 
Sons, Ltd , 1920) 35 6d net 
(1) A S the author states in his preface, this 
4V book was the outcome of the demand for 
instruction in map reading and field sketching 
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brought about by the war, and it is one of many 
owing their appearance to the «ame cause 

Part i deals with map reading, and the surveys 
of the United States, France, and Britain are 
represented in the maps used as illustrations con¬ 
tours and elevations, direction, scale, sections and 
profiles, slopes, visibility problems, and grids are 
successively dealt with Part 11 is concerned with 
the methods of making sketch maps and field 
sketches The instructions for both the making 
-and interpretation of maps are clear and concise, 
and there is a useful appendix giving a descriptrs e 
list of the principal topographic maps of the 
world 

(a) Miss Newbigin has produced a very read¬ 
able and suggestive little volume 1 ollow mg a 
general introduction indicating the difliculties 
which the uninitiated may encounter when con 
fronted with the problem of eliciting desired in 
formation from an Ordnance map and indicating 
the many and varied uses to which such a map 
may be put by those properly instructed in its 
mysteries, the author devotes a chapter to methods 
of studying the maps with and without extraneous 
aids, such as photographs Curiously enough, no 
mention is made of the possible use of photo¬ 
graphs taken from the air in connection with the 
study of Ordnance maps, though the fact that such 
photographs are not, as yet, generally available 
may account for the omission 

The main part of the book is made up of de 
•scriptions of selected sheets of the i-in survey 
of Britain, and these are well worked out and of 
much interest as showing the very varied deduc 
tions which may be made from the study of a 
•detailed map 

Much is said of the geological structure of the 
•country, but it is to be feared that, in the absence 
of geological training on the part of the student, 
and in too manv cases on the part of the teacher 
also, any geological deductions made merely from 
a study of the configuration of the ground as 
depicted in the Ordnance maps will be of but little 
value, and, if relied upon, may give rise to 
erroneous impressions Even in the case of 
Pleistocene geology the reviewer knows only too 
well that deductions with regard to details of 
glacial geology drawn from a study of contours 
have frequently to be abandoned when the matter 
is studied in the field, and though s uch deductions 
may be useful in the formation of tentative hypo 
theses by the investigator, they would seem to be 
somewhat dangerous tools to place in the hands 
of the novice 

(3) The methods advocated by Mr Harker, 
though not new, are developed to an unusual 
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extent, and many applications of great interest are 
elaborated He shows that, by the reduction of 
both the slope of the ground and the dip of the 
strata to ‘ gradients,’ it is possible to gain much 
information with regard to the thickness of beds 
or formations and the general structure of an 
area depicted upon a map without the use of the 
protractor 

The surface gradient is determined in the usual 
way by measuring the distances between contour 
lines and that of the stratum under consideration 
by determining the strike by joining points of 
equal altitude on the outcrop, and then drawing 
parallel strike lines through points where the out¬ 
crop crosses successive contour lines These 
strike lines will be separated by the same vertical 
interval is the contour lines and the stratum- 
gradient obtained by measuring the distance be 
tween contiguous strike lines 

The methods are illustrated by a number of 
interesting and varied examples on a scale of 
6 m to a mile, and for maps on this scale with 
numerous contour lines they are readily applic 
able, but m the case of smaller scales, such as 
the 1-in maps most generally in use in this 
country, much difficulty would attend their use, 
while in the absence of contour lines they are, of 
course, inapplicable 

The diagrams are good and clear, but in some 
of these, and also in parts of the letterpress, 
lucidity has been to some extent sacrificed to 
the exigencies of space Thus in paragraph 23 
and the accompanying Fig 18, in which the 
reader is for the first time introduced to an ‘un 
conformable sequence " the unconformity is com¬ 
plicated by overlap ’ 

As an aid to teachers or in the hands of senior 
students or engineers, the methods advocated 
should prove highly instructive, but the reviewer 
feels that they do not form an adequate substitute 
for those more generally m use and would not be 
readily grasped by the iverage junior student 


Our Bookshelf. 

Zoology An Elementary Text book By Sir A. E 
Shipley and Prof E W MacBride Fourth 
edition (Cambridge Zoological Series) 
Pp xx+ 753 (Cambridge At the University 
Press 1920) 20s net 

I ivb years have passed since the third edition of 
this now well known text book appeared, and the 
authors have taken advantage of the opportunity 
offered by the call for a new edition to place at 
their readers disposal some facts and inferences 
due to certain recent researches Thus, in the 
account of Amoeba, Jennings’s view that the 
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creature's movements are due to contractility of 
the ectoplasm is followed (in one instance, on 
p 17, where this matter is discussed, endo¬ 
plasm ” seems to have been printed by mistake) 
Turning to the chapters on Vertebrata, it will be 
found that Ridewood 8 researches on the develop 
ment of vertebras have been utilised these, as is 
pointed out m the preface, * have narrowed the 
gap between the so called arco centra and chorda 
centra " 

It is somewhat surprising to find that the paired 
serial excretory tubes of the Peripatids are still 
described as ccrlomiducts in spite of Miss Glen's 
recent demonstration (carried out under Prof 
MacBrtde s auspices) that they are true nephndia 
This discovery renders the retention of the group 
m a class Antennata ” which includes also Mtlli 
pedes, Centipedes, and Insects, the more un 
natural 

As one turns over again the pages of this 
volume the clearness of the descriptions and the 
excellence of most of the 360 illustrations afford 
renewed pleasure In a future edition some of 
the representations of insects might be replaced 
with advantage, no entomologist would reqpg 
nise the figure that does duty for a tsetse fly 
G H C 

Marine Engineering (A 1 ext Book ) By 

Engineer Capt A E Tompkins Fifth edition, 

entirely revised Pp xi + 888 (London Mac 

millan and Co Ltd , 1921 ) 36s net 
The fourth edition of this work was published in 
1914 a few weeks before the outbreak of the war, 
and was reviewed in our columns in September of 
that year Owing to the great advancement in 
marine engineering which has since taken place 
a large part of the book has been rewritten, and 
the remainder thoroughly revised We are 
specially glad to notice that room has been 
found for a fuller consideration of mercantile prac 
tice, since this will have the effect of bringing the 
merits of the volume before a greatly enlarged 
class of readers The section on turbines now 
covers three chapters, and includes an adequate 
discussion of geared turbines and auxiliaries 1 he 
latest systems of oil firing are included, and the 
section on internal combustion engines has been 
enlarged, and embraces both submarine and mer 
cantile engines 

The labour of revising a comprehensive treatise 
such as the volume before us must have been very 
great especially when one remembers that the 
author was on war service supervising repairs 
both at home and in Italy the experience he 
gained during those years is embodied in the 
volume and adds greatly to its value The book 
is primarily intended for sea going engineers, and 
therefore oontain# nothing in the way of mathe 
matical fireworks Sufficient of the theory is in 
eluded to enable the reader to understand clearly 
the principles underlying the working of the 
machinery which the marine engineer is called 
upon to handle The book contains a very large 
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number of admirable drawings, and these, to¬ 
gether with the dear descriptions, render the 
volume of value to all connected with marine en 
gineenng There is also a large collection of 
examination questions at the end of the volume, 
numerical answers are appended to these The 
impression given by the volume, however, is that 
it is not a cram book for examinations, but a care 
fully thought out scheme which will add greatly 
to die knowledge of the engineer 

An Introduction to Technical Electricity By 
S G Starling Pp xu+181 (London Mac 
millan and Co ltd, 1921) 3s 6 d 
Thi8 little work is one of a senes designed for use 
in continuation classes and central schools to form 
the hrst stage in specialisation in the direction of 
electro-technics, and necessarily treats the subject 
in an elementary way intermediate between the 
scientific and the practical With the exception 
of a bnef mention of the transformer only con 
tinuous currents are dealt with, and only the very 
simplest mathematics are required The concep 
tion of the dectric current is very suitably intro 
duced by simple experiments with dry cells and 
commendable features of the method by which the 
subject is developed include the leading up to the 
permanent magnet through the electro magnet, 
and making the student familiar with the effects of 
a current before he is bothered about details as to 
its production On the whole, however, we should 
have liked to see a little more continuity of idea 
in the treatment Practical applications are kept 
well in view all through, and, in spite of a few 
minor inaccuracies of engineering detail, form 
adequate illustrations of the principles Lamps 
and lighting motors and dynamos, and the tele 
phone are briefly explained, and, as might be ex 
pected electrostatics do not come within the pur¬ 
view of the treatment 

Set of Cards for Teaching Chemical Formulae and 
Equations Devised by Mrs M Partington 
(London Baird and Tatlock I td , n d ) is 4 d 
This is a set of cardboard pieces printed with the 
symbols of elements and common radicles, and 
graduated in size according to predominant 
valency, positive radicles are blue, negative are 
pink The formula are made up by placing the 
appropriate elements or radicles side by side It 
is at once evident that ferrous phosphate is 
Fe^PO^ and ferric phosphate FeP0 4 , while such 
combinations as CaCl or NaCl, appear wrong at 
once The idea, so far as it goes, is ingenious, 
and a great deal of facility in writing formula 
may be gained by an exercise more like play than 
work, moreover, the method cannot foster the 
misconception of rigid bonds It is suggested that 
the pieces can be used to make constitutional 
formulas—sulphuryl chloride and sulphuric acid 
are given as examples It is evident, however, 
that before pupils get to the stage of considering 
the relation of these compounds, the device should 
have served its purpose 
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Letters to the Editor. 

|r»« Bittor dotI not Mold himself responsible for opinion$ 
*upreued by HU comepondentt NrUkor eon he vndtrUMt to 
return or to eormpond with the writers of rejected menu 
sertpts Intended for tftls or any other pert at Nature No 
notice U taken of anoovauNis communication 1 

A OMpwtoM of BrttMi awl Qarmaa Voiumutrio 


Th* manufacture of volumetric glassware was 
practically non-existent In this country prior to the 
war During and since the war it has been developed 
on an extensive scale Unfortunately rrnny users of 
volumetric apparatus believe that the acturary if 
British apparatus u> inferior to that of German origin 
From out experience at the National Physical Labora 
tory we are in a position to know that apparatus 
of British manufacture which has passed our tests is 
at least as good as any similar standard apparatus of 
German origin It appeared to be a matter of some 
interest however to ascertain the degree of accuracy 
of ordm iry grade volumetric apparatus Con 
sequently in November last samples of glassware 
were obtained from seven different London firms 


Ordinary commercial grade apparatus was asked lor 
and the purchases were made by a third party, the 
firms being quite unaware that the apparatus was 
ultimately destined to be tested at the National Physical 
Laboratory The results obtained In the tests on this 
ipparatus are given below The results marked * 
relate to apparatus bearing the trade mark of one 
or other of the British manufacturers who regularly 
submit apparatus to the National Physical Laboratory 
for test The results marked t refer to two flasks 
which also bore the trade-mark of a British firm 
The remaining results for the November purchase 
relate to apparatus which had no trade mark This 
was probably mainly British but some of it possibly 
of German origin 

In March last purchases were made in a similar 
manner but it was stipulated that the apparatus must 
be of German mmufacture Of about naif a dozen 
firms visited only two would undertake to supply 
apparatus of German origin The results for the 
apparatus obtained from these two firms are given 
below along with the results for the apparatus pur 
chased previously 


50 r Ptfeffts NPf lim IS Class A ±003500 Class B ±oo6cc Delivery t 1 e 20 40 sec 


Nov purchase 
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i tt Burma (mtk f*f) N P L limits — Manama error allowed at sny pomt, and alao maximum difference alkmed between 
! erron at any two point* —CU*t A, ±o 04 c C CtawB, ±oo 7 cc T ha d*U»ery time* specified depend 00 the length occupied 
bjr the graduation*. For length* between 50 cm and 55 cm the tune* are —Clan A, iio-saosec , Clan B, 75-490 eec 



The remit* marked \ tt thoee which relate to 
apparatus bearing well-known British trade marks, 
are very satisfactory Of the twenty pieces of 
apparatus thus marked only five have capacity errors 
in excess of the Class B limits, and of these four 
have errors but slightly in excess of the Class B 
limits, the only really unsatisfactory piece of apparatus 
being the 10 c c pipette in error by +0065 c c 

The results for the German apparatus clearly show 
that such apparatus cannot be accepted on trust, as 
many users appear to imagine For example, the 
50 c c German pipettes include a number which have 
excessive errors and delivery times so short as to 
render them likely to give Inconsistent results The 
ordinary grade German apparatus has no claim to 
superior accuracy as compared with ordinary grade 
British apparatus 

The results obtained indicate that where accuracy 
is of importance apparatus should be tested before 
use, and that in cases where untested apparatus is to 
be used the safest procedure is to obtain apparatus 
bearing the trade-mark of British firms which make a 
feature of supplying apparatus marked by the National 
Physical Laboratory Their experience in the manu 
facture of such apparatus is clearly reflected in the in¬ 
creased accuracy of their ordinary output as compared 
with apparatus not bearing their trade-marks 

J E PSTAVRt-, 

Director 

The National Physical Laboratory April 16 


Yeung's laterferense ■x p arto m rt. 

Iw connection with Dr Houstoun’s letter on this 
subject in Naturb of April a8, I may direct attention 
to a note by my father On a Simple Interference 
Arrangement (British Association Report, pp 703-4, 
1893, Collected Works, vol iv, p 76) The 
arrangement described la a tube with a single slit at 
one. end and a double slit at the other The double 
rilt is ruled on silvered glass, and is much closer 
than Dr Houstoun describes—about 1/10 mm , as 
nearly as I can estimate without pulling the apparatus 
to pieces The slit at the other end is about o-Vg mm , 
and the length of the tube about 31 cm The ap¬ 
paratus as originally described was intended to be 
used with the double slit placed close to the eye and 
the tube directed to a source of light such as a 
gas flame or the iky Interference bands are then 
well seen 

About two years before my father’s death I remem¬ 
ber asking him whether he had ever seen Young’s 
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experiment tried He replied m the negative, and 
suggested trying it It was during a vacation, and I 
had leisure to do so In looking round for the neces¬ 
sary appliances it occurred to me that the simple 
interference arrangement ” was just what was 
wanted I placed it in a hole m the shutter of a 
dark room, with a helloatat outside, so that the single 
slit was backed by the reflected image of the sun 
No lenses were used The interference bands were 
thdn admirably seen on a card held, ao far as I 
remember a ft or 3 ft away from the double slit 
My father remarked that he did not remember to 
have seen interference bands projected so well before 
with any arrangement 

It will be noticed that this use of the apparatus is 
not materially different tn principle from the original 
subjective use To pass from the one arrangement to 
the other we have only to substitute the card screen 
for the retina and to increase the focal length of 
the lens of the eye without limit, at the same time 
removing the screen to a great distance 

Ratlxioh 

Terling Place, Witham, Essex April ag 


An Addition to tto Britt* Pn 

(Rhynchodtmus Scharffi) 


Onk of my students, Mr G D Morison, has brought 
me a very interesting Planarlan worm which ne 
found this morning under rotten wood in a coal-shed 
in a garden at Chiswick This is die fourth speci 
men which he has found in the same place, where 
they were associated with slugs, upon which they 
may have been feeding The other three specimens 
were found a week ago A living specimen was 
measured up to 6 cm in length when crawling In 
this condition the worm is very slender, when con¬ 
tracted it is naturally a good deal thicker and exhibits 
a transverse wrinkling The colour in life n usually 
bright yellow, without pattern, but with a dusky 
anterior tip bearing the two small eyes close to the 
extremity Mr Morison tells me, however, that one 
specimen was salmon-pink 
The specimen submitted to me (alive) agrees very 
closely with von Graff’s description and figures of his 
Rhynchodtmtu Scharffi and I have no hesitation in 
identifying it with that species, which was first dis¬ 
covered in 1894 > n « Dublin garden, and has not, so 
far as I am aware been recorded since Von Graff 


at first supposed that the species had been Introduced 
from the tropics but afterwards adopted Dr Scharff’s 
view that it is indigenous to Ireland It is hard to 
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•ay which of the two view* is supported by the dis¬ 
covery of the seme species in London Mr Morison 
assures me that no plants have been introduced into 
ha garden for at least three years Probably the 
worm will be found in other parts of London and 
it would be north while to search carefully for ft 
at Kew 

It will be remembered that another land Planarian 
Placocephalus (Btpaltum) kewense was first found at 
Kew and is admittedly exotic, having tune been 
found m many parts of the world, especially in the 
neighbourhood of botanic gardens being distributed, 
doubtless with plants There is however, one un 
doubtedly indigenous British land Plan irian Rhyncho 
dimus tertestrts which differs from R Scharffi In its 
grey colour and much smaller sue This worm is rarelv 
met with unless carefully searched for, and it is quite 
possible that R Scharfli nlso will yet be found in 
situations less open to suspicion than Dublin and 
London gardens 1 hope thit the publication of this 
letter mav lead to such a discovery 

Arthur Dbndy 

7 oologicil Dipsrtment University of London 
(King’s College) April 28 


Method of Cutting Sections of Cotton Hairs. 

No satisfactory method of cutting sections of cotton 
hairs and similar material appears to have been pub 
lished, the technique recommended by Balls ( De 
vtlopment and Properties of R iw Cotton, p 176} 
is open to the objection that tht hairs pull away 
fi om the wax at the cutting surface thus losing the 
rigidity which is essential for good sections, and 
attempts made to remedy this by coating the hairs 
with a paraffin wax difftnnt from that of the main 
embedding miss did not produce any marked increase 
in adhesion while embedding in celloidin or cellulose 
acetate gave ver\ uns itisfactorv results bv reason of 
the contrution and distortion of the hairs 

The method finally evolved was modified from that 
of Breckncr (Z / fPm Mtkr vol xxv , p 29 1909) 
ind is dependent on the use of a coating of celloidin 
to procure greater adhesion to the wax embedding 
mass The cotton fixed in a small wire frame for 
greater convenience is wetted out ’ with absolute 
alcohol and placed in a dilute svrupy solution of cel- 
loidin m alcohol-ether which is allowed to evaporate 
to half or a third of its volume rhe material is then 
taken out squeezed between the fingers to remove 
excess of fluid, and placed in a chloroform solution 
of paraffin wax for two hours, after which the cotton 
Is cut from the frame, transferred to paraffin and 
auickly embedded Sections should be cut without 
delay, as the material appreciably toughens within 
twenty-four hours but blocks can be stored in water 
for an indefinite time if a trace of antiseptic be added 
Cutting should preferably be done on a sliding 
microtome but sections have been made without 
difficulty on a Letts Mtnot ” with the knife oblique 
A useful way of dealing with the sections when cut 
Is to dissolve away ttye wax and celloidin m alcohol- 
ether and centrifuge It the sections are thin enough 
a verv large proportion will be the right wav up when 
spread upon the slide 

Since this letter was written a description of a 
method for embedding cotton vams and fshrics has 
been published in the Journal of the Textile Institute 
(April 1921) bv Willows and Alexander Opportunity* 
has not so far arisen for comparative tests of the two 
techniques H J Dunham 

Botanical Laboratory Bnttsh Cotton Industry 
Research Association Shfrlev Institute 
Didshurv April 20 *» 
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AH Unknown Orf Him in Mat. 

A pit dug in my garden here exposed about is ft 
of the usual Thames Valiev gravels and sands, at 
which depth (approximately) what local excavators 
call “ shingle ” was reached This is composed chiefly 
of flint-stones mixed with sand, and lacks the binding 
properties of the gravel above The rule is to stop 
digging for gravel when the shingle appears 

Pending a detailed description which will be given 
elsewhere I may <m thit the gravels consist of 
various types of flint and different kinds of sand¬ 
stones together with qusrtrites vein quartz, Lydian 
stone, chert w ith spicules, fragments of sarsen, etc , 
some of these being of sufficient interest to warrant 
the cutting of micro-sections During the hst few 
veirs some hundreds of these stones have betn washed 
and examined bv the platyscopic lens and muroscope 
for surface features 

On one of the flint fragments I discovered a minute 
fossil organism resembling some form of insect the 
like of which so far as I can ascertain has not been 
seen in flint bifore There is a head with curious 
projections on either side ilub shaped antennae which 



Pic 1 — PbMoaucroKraph of u Apparent or gamut is Amt. 
Macni&cauan about 10 dianwwn. 


are segmented, a thorax, and an abdomen, but no legs 
are visible 

The chitmous parts appear to be sllicified, and 
show up well when moistened under a low power, but 
there are reasons why it is a very difficult object to 
photograph satisfactorily In the ordinary way The 
one I enclose was kindly taken for me by Mr A 
Cornell with a super-microscope, the magnification 
being about 30 diameters (Fig 1) 

It is difficult to understand how an organism of, 
such delicate structure could have been preserved in 
flint unless its entombment occurred while the flint 
was in a colloid condition If any reader of Nature 
can say what the organism is I shall feel grateful 
C Carus W1L8ON 

Strawberry Hill Middlesex 


Ooean Tides. 

Whilx not considering myself qualified to question 
the gam to scientific knowledge on the theoretical side 
which might accrue from the investigation of ocean 
tides, such as Prof Proudman suggested in his article 
in Nature of April 7, p 176, I yet venture the opinion 
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that for practical, utilitarian purpoeee co-ordinated 
study of pe fadai phenomena at coastal observatories 
waoU be of gre a t er value The official prediction* 
based on extended local observations, attain such a 
remarkable degree of accuracy that the error Is, in 
what we may term by courtesy normal weather, 
negligible The trouble is that It is the unexpected 
in tne form of wind and barometrical change at 
critical tunes that happen*, and we have no formula 
at hand with which to apply corrections to predictions 
The question is If by study and observation it 
should prove possible to discover such formula could 
we communicate the results to those concerned on 
incoming ships and in harbour m time to be of ser¬ 
vice? So far as the effect of barometer gradients 
It concerned the answer will probably be Ye* with 
wireless telegraphy at our command But the wind 
factor is a different matter its influence being depen 
dent upon the change in direction and velocity relative 
to the time of high water within the area of influence 
While barometric pressure will be effective to the 
same extent at any point of the water surface of the 

e l think it may safely be asserted that the 
sice of the wind on the primary ocean tides will 
be negligible is compared with its effect on coastal 
tides enormously as they are increased by comparison 
and converted into currents by land resistance and b> 
the opposing head of outflowing rivers often en¬ 
hanced by rainfall—another factor to be considered 
The lack of encouragement of scientific investiga 
tion in this partuular depirtment of science is most 
striking \ C Tennant 

I am indebted to the Editor for permission to tom 
ment on Mr Tennant * letter It does not call into 
question any of the statements of my article, for I 
did not deny the great importance at the present 
time of a study of the tidal phenomena it coastal 
observatories \s a matter of fact practically all 
the resources of this institute are at present devoted 
to this kind of study 

As regards the prediction of coastal tides I may say 
by way of example that for Liverpool the dis 
crepanctes between observation and official prediction 
of nigh water possess an oscillation which reaches a 
foot in range The prediction error of any high water 
differs, as a rule much more from that of tin next 
high water than it does from that of the ne\t but 
one Further when the complete tide is predicted 
from the results of all the analyses that have been 
made there is a discrepancy with observation which 
possesses semi-diurnal and quarter-diurnal oscillations 
often exceeding a foot in range The periodicity of 
these discrepancies indicates an astronomical orign 
but as they are of a very complicated nature and are 
superposed on the irregular weather-effects It is often 
impossible at present to sav exactly how much of any 
discrepancy is due to departure from normal 
weather Herein lies one of the difficulties of study 
ing the weather-effects J Proudman 

Tidal Institute Tiverpool 

The PhyaM OaatMty af "•pase." 

Thx turn which the letter of Dr Jeffreys (Natur* 
April 28) has given to the 'space* or ‘aether*? 
controversy mav easily obscure tne real point at issue 
The clear import of my letters of April 7 and 21 and 
I think also of Prof Eddington’s forceful apprecia¬ 
tion of the questions involved (April 14) Is that the 
physical universe—at bottom a universe of energy- 
must m some form or other be continuously extensive 
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and cannot be discrete The metaphysical necessity is 
that s om e thin g physical must constitute interstellar 
space The contention is not primarily one ot 
defending the electro-magnetic aether, or any other 
specific aether, but of providing for extension through 
out the universe If those who doubt or deny the 
existence of a connecting medium in any sense hitherto 
understood, can show that light, electricity, gravita 
tion, or any other manifestation of energy themselves 
constitute the regions of interstellar or interplanetary, 
space in such a way that extension is always pre 
served, then 1 for one, am perfectly satisfied But let 
them not be responsible for language, or omissions of 
language, that inevitably lead to the implication of 
emptiness m a universe of transferable energy 
It is when the outstanding question of paramount 
interest from the points of view of both physics and 
metaphysics namely Of what does interstellar 
space consist? is ignored that the situation 

becomes intolerable 

Dr Jeffreys will agree that if relativity has indi 
cated anything clearly it is that no rigid line of 
demarcation can be drawn between the provinces of 
physics and metaphysics As Prof Eddington indicated 
very clearly in his letter of April 14 in the last resort 
we are driven back on a theory of extension, and it is 
surely incumbent upon those who say that thi 
mechanics of the universe can be explained without a 
physical aether to show how the conception of empty 
space as an entity in Nature which not only 
amounts to a contradiction in terms but is also 
entirely discountenanced by the theory of relativity 
itself, can be avoided 

It should be observed that I assume the ultimate 
entity in the universe to be energy—that physical 
power which in effecting changes on a background 
of extension introduces the idea of mol on and hence 
of velocity and time And since inertia is now known 
to be 1 property of energi the ground is actually 
prepar d for those who shout \w iy w ith the tether I 
to sav an awkward situatu 1 bv r presenting the 
whole of this universe of energy in a theory of exten 
ston L C W Bonacina 

May 1 

Lop and Antflep 

On p 7 of Nature of March 3 a recommendation 
1* mentioned that when taking out the number corre 
sponding to a logarithm a table of antilogs should 
be used \ssuming the usual seven figure work the 
opposite course should be followed because the com¬ 
puter can then write down five figures at once and 
add the remaining two by means of the difference 
table no addition or crossing out is required Thus 
for the logarithm 0-1334567 the log table gives 
13287 for 1234369 and 298 in the 327 difference table 
gives 91 so we write 1328791 Vice vena having 
1 328791 what Is the logarithm? The anti table gives 
13345 at once whilst tne difference 20 gives 67 so 
that we write 1234567 No figure requires alteration 
. and the work is done with a minimum of mental strain 
As one who does a great deal of computation let 
me state that my order of preference for usual work is 
Cotsworth s multiplication table (which Is better than 
Crelle’t) then the Tnumphator or Brunsvig* cal 
culating machine, then Shortrede’s table which in 
one volume gives both logs and antilogs but special 
tables can also be usefully employed Thus Bottomley 
for all four figure work is still the best, for multiplying 
two figures by four Peters s table, ana for two figures 
by three, Zimmermann's 
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Amongst the indispensable tables should be included 
Zeeh’s addition and subtiaction log table, which is 
easy to use and accurate, hor eight-figure work the 
best, if not the only, tables are Bauschinger’s and 
Peters’s. R. T A. I. 

Johannesburg, April 4. 


The Colour of Primrose Flowers. 

Nature of April 1, 1920, p. 139, published an 
interesting article on the colouring matters of plants 
From this article it would appear that the normal 
pale yellow colour of the primrose is due to a yellow 
sap pigment, a derivative of iluvonc. Primroses, how¬ 
ever, are found with a range in colour from deep 
red to almost white Can any of your readers say to 
whut this vaimtion from the normal is due, and 
whether the colours arc anthocyans? 

Much attention has recently been directed in the 
local Press to this variation in colour, and many 
attempts made to account for it It is common in 
parts of Pembrokeshire, but is usually confined to a 
particular bank or field 111 the district 

It is said to occur only in the Coal Measures, and 
is probably due to the presence of iron in the soil 
or to insect action causing a cross with polyanthus 
It is even stated that to plant a normal primrose 
upside down causes a red coloration. 

A possible theory may be the cross from poly¬ 
anthus, but it is generally agreed that but one insect 
affects primroses, called sometimes a “primrose 

Z ite,” resembling a bumble-bee, but with a long, 
irnctenstlc proboscis. The late Lord Avebury in 
“British Flowering Plants” suggests a moth 
These variations are, however, found remote 
from cultivation, and I have not been able to 
ascertain a single instance of a ml primrose in a 
cultivated garden unless planted there from a hedge- 
bank, when it attains an even deeper red, and often 
develops the umliel of the pohnntluis 

R O Lai it am 

Pembrokeshire, April 12 


In reply to Major Latham's inquire, 1 may sa\ 
that in the led primroses which 1 have examined the 
colour is undoubtedly due to an anthoevan pigment 
Pale yellow 01 white prime oses contain no anthoeynn 
Flavonols rardv give rise 10 much colour, and do so 
only when pi 1 sent as salts (phcnolatrs) of metals 
Even in primroses there is often a very small amounf 
of n yellow plastid pigment present winch produces pro¬ 
portionated f.u gre ater 1 olour effect thnn the flavonol 
derivatives that exist in the sap. The < on version of 
the yellow sap pigments (flavonols) to anthoevans is 
a process of reduction Exactly what causes such a 
change to take place in plant-life is not vet fullx 
determined, but the work of Prof Kecble and of Miss 
Wheldale has done much towards elucidating this 
matter. When, as I bov, I tried the method of plant¬ 
ing primroses upside down to get red or variegated 
varieties (the rouiitrv folk in the district believed that 
this method was effective), it was never a success 
In general, it would appear that new colour varieties 
in floweis are most frequently produced as a result 
of crossing Seeds of red or w'hfte varieties of prim¬ 
rose are offered b\ some seedsmen 

Tin Writer 01 thi \rticif 


The Resonance Theory of Hearing. 

In the absence of a rfplv to Dr. Hurtudgc (Naiurf, 
April 14, p. 204) from a more authoritative quarter, 
I venture to Suggest that his expression “a con- 
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linuous music al note ” is not appropriate to the 
phenomenon discussed. By changing the time- 
interval between successive siren-pulls from t to dr, 
the cxperimentci interrupts the periodicity of the 
vibrations producing the fundamental tone of his 
note.and the consequent discontinuity in the note is 
perceived by his ear as something indistinguishable 
from a beat (which, physically, it is not). According 
to the “dead beat ” view, this elfect in the sensorium 
is due to the last vibration of the intei rupted scries, 
because there is no resonator in the cochlea which 
bv continuing to vibrate would make the temporary 
interruption imperceptible. If the interruption-effect 
were lacking when tne resumed vibrations arc not of 
precisely opposite phase, there 1 would be something 
in Dr. Hartridgc’s argument. 

'I hough at present reluctant to contribute further 
to what Prof McKendrick has called an interminable 
discussion, I hope that the lioretgraphr which Mr. 
Daniel Jones is shortly to install in the phonetics 
laboratory in this college will bring a termination 
within view. W Pfrhktt. 

University College, Gower Street, 

London, W.C.i, April 28. 


Biological Terminology. 

I no not wish to be drawn into the whirlwind of 
controversy raised by Sir Archdall Reid, only from 
a respectful distance would I protest against his obiter 
dh turn that “systematic zoology and botany are purely 
descriptive” as opposed to "interpretative siience." 
Every specific name is of itself an interpretation; 
“ Equu<> aiinics " is a statement that the cteature is 
closely akin to " hquus tab alius.” 'lhc. classification of 
any group, and still more the classification of a whole 
kingdom, contains a long chain of interpretations. 
Modern systematic work with which Sir Archdall 
Reid must sure Iv be ill acquainted- deals at every 
step with “problems of heredity, evolution, develop¬ 
ment, and the like.” There may st’ll be a few people 
who confine their energies to pure- description of the 
objects iq front of them; but wh\ call them sys¬ 
tematic zoologists or botanists’ F A Bather. 



Dr Jfiikcvs (Naturs, April 28, p 207) claims that 
“evpcrimental geometry” is a contradiction in terms. 
I protest vehemently. “Geometry ” means the 
measurement of the caith How can vou measure 
the earth without experiment? it is “logical geo¬ 
metry” that is the contradiction in terms; it is that 
expression which has introduced all this confusion 
betwee n logic and experiment; and it is the mathe¬ 
matic inns, not the experimenters, who have stolen the 
word and perverted it from its proper meaning. 

Normw R Campbmi 

tq Holland Park, W it 


Italian Mataoritea. 

\s reference was made in Naii ui of Mirth yi 
(p. 14c)) to records of Italian aerolites, it mn\ be noted 
that there were fourteen falls of stones or eaith in 
central Italy rororded in forty years from 208-168 b.c. 
It appears that the earth was then passing thiough 
a region of aerolites The references in Livy are 
under the years a u.c. 545, 548, 350, 551, 5 6 »> 

5^. 567 . 575. 579> 5«o, 583, 384, and 385. 

W M F PiTRir. 

5 Cannon Place, N-W 3. 



302 


NATURE 


[May 5, 1921 


The Centenary of Napoleon 


By Eng Comdr Edgar 

T HL death of Napoleon occurred one hundred 
years ag > to day and the celebration of his 
centenary now taking pla c in 1 ranee will loubl 
less include some recognition of the encourage 
ment and patronage given by Napoleon to scientific 
discovery and mechanical invention Many rulers 
have availed themselves of the services of mathe 
maticians at their courts and not a few learned 
societies owe their existence to the support of 
kings and princes An At ad* my of Sciences it 
St Petersburg w is tl e dream of Peter the Great 
the golden era ol th*. Prussian \cadcmy was the 
reign of 1 rederiek the Great Napoleon as keen 
in his appreciation of the value of science as either 
Peter or I rederiek had not like them to seek 
abroad for men of talent More than fortunate in 
this res.pt t his accession to powtr coincided with 
the rise of su h institutions as the 1 cole 1 olytcch 
mque the Lcolc Normale ind the Institut dc 
Trance and he found imong his contempor irics 
astronomers physicists chemists and naturalists 
of the highest rank Distinguished at school for 
his mathemitical ability he became a member of 
the Institute ittended iltogcther thirty eight of 
its sittings rearringtd the carious clisses and 
designed the uniform of its members It was he 
who housed the Institute in the Palais des Quatrt 
Nations During the Lgyptian campaign he was 
wont to sign his prxlamitions Member* f the In 
stitute ficner il n t hit) of thi Army of the 1 ist 
Among the fivouritc associate of Napolecn at 
this time wert the sac ints Monge and Berthollet 
It was Monge who earned the Ireatc of Cumpo 
Tormio back to I ranee and he and Berthollet 
were among the spoilers d* tailed to rob the 
Italian museums and galleries During the winter 
of 1797-98 Napoleon attendtd Berthollet s Ice 
tures on chemistry and it was probable 
Berthollet s suggestion that a body of sac ants 
should accompany the Lgyptian expedition 
When the fleet left Toulon in May 1798 besides 
his gener ils and secretaries Napoleon had in his 
suite two astronomers four geometers a geo 
logist a chemist three naturalists and six civil 
engineers On the voyage tired of discussions 
on religion government and strategy he would 
raise such questions as whether the planets ccere 
inhabited how old was the earth would the 
earth be destroyed bv fire or water? 

Upon arming in Igcpt Napoleon at once set 
his corps of savants to work Undaunted by the 
destruction of the Trench fleet by Nelson on 
August 1 1798 three weeks later at Cairo he in 
augurated with considerable ceremony the short 
lived Institute of Egypt Monge was president 
Fourier the mathematician secretary and Napo 
leon vice president The members were employed 
on geodetic operations astronomical work the 
study of the Nile the improvement of crops and 
the manufacture of munitions When the victories 
of Desaix threw open the middle reaches of the 
NO 2688 VOL 107] 


C Smith O B F R N 

Nile the artists and engineers of the Western 
world gazed for the first time upon the wonders 
of Memphis Many of the portable relies trails 
ferred hrst to Cairo and then to Alexandria now 
rest in the British Museum Our possession of 
the Rosetta stone dates from about this time 
The storv of the geologist Dolomicu rightly be 
long s to the 1 gyptian e tmpaign Having 
suffered the hardships of w tr he sailed for home 
only to be shipwrecked and then imprisoned by 
the King ol Naples Bearing his confinement 
with philosophic icsign ition he continued to 
write his memoirs on the margins of books Sir 
. Joseph Btnks was foremost am ng those who 
' tried to sc urc hs rdeise but it was Napo 
leon s insertion of a speual clause in the treaty 
ifter Mireigo that gained Dolomieu his liberty 
During the Consulate and Empire Napoleon 
give man\ proofs of his interest in the progress 
of science but 1 > discos erv r used his enthusiasm 
higher than did \ olt 1 s I he invention of the 
pile li id been made know n bv Volta s letters to 
Banks No sooner did Napoleon hear of it than 
he called the f imous phvsicist to Paris attended 
1 speci il sitting of the Institute ind caused a 
gold medal to be strucl bearing the inscription 
\ Volta seance du 11 1 rimaire An ix He 
afterwards made \olti a sen itor and 1 count 
„ w e him a sum r f m t ie\ and pros* nted him w th 
a sword of honour The sword and a picture of 
\olta explaining his batten to Napoleon were 
among the relics sated fnm the d sastrous fire 
at the \olta Centenan I xhibition at Como in 
1899 The 1 irst Cor sul further showed his in 
terest by foundu g apr/t of aooo fr ines for the 
best experiment which shall be m ide in the course 
of <ach year on the galvanic fluid The accept 
wee of this prize bv Davy in 1808 for his dis 
coverv of sodium and potassium roused a good 
deal of feeling in this country some folk going so 
f tr as to consider D ivy almost a traitor Much 
the same experience had befallen Banks when 
with Sir W Herscbel Cavendish Maskelyne and 
Priestley he had been elected one of the first 
fore gn associates of the Institute 

Another scientific investigator who gained 
the ear of Napoleon was Chladni the founder 
of the science of atousties Chladni who had 
spent some years travelling and lecturing arrived 
in Paris in 1808 The Fmperor struck with the 
importance of his discoveries called for a report 
from his Trench savants and afterwards gave 
6000 francs for the translation of Chladni s 
treatise Whether it was in the domain of astro 
nomy of chemistry or of physiology Napoleon 
seldom failed to shoyy his rispcct for work of 
more than usual merit His interest in the ana 
tomical models of Tonltna in the mathematical 
work of Mascherom and in the discoveries of 
Spallanzani and his encouragement of researches 
on indigo ind beetroot arc a few instances which 
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illustrate this point, 'lo them might be added i 
his admiration for Jenner. It was Napoleon who | 
placed a memorial in one of the wards of the 
Hdtel-Dicu to the memory of Dessault and j 
Bichat. 

Industrial progress and efficiency no less than i 
scientific discovery appealed to Napoleon, j 
Jacquard’s loom of 1801 at first brought little but 
opposition and trouble to the inventor, the Indus- j 
trial Council of Lyons evvn passing a formal con¬ 
demnation ot the loom. His ingenuity being re- ’ 
marked by Carnot and then by Napoleon, Jac- | 
quard was for a time employed tn the Conserva- : 
toire des Arts et Metiers, and by a decree dated 
at Berlin, October .27, 1800, Napoleon gave him 
a pension of 6000 iranrs and a premium of 
50 franes for each loom erected In 1810 the 
Emperor offered a reward of a million francs to 
tie inventor who should first bung into success¬ 
ful operation a method of spinning flax by 
machinery. The problem was solved by the dis¬ 
tinguished mechanician and practical chemist 
Philippe de Girard, to whom France was indebted 
for successful work m various directions. Girard, 
however, died in 1845 without receiving the 
reward, though his descendants were recom¬ 
pensed. 

The great public works initiatid b\ Napoleon 
were as remarkable as his educational schemes. For 
the improvement of harbours and mas, and for 
the construction of hridges, canals, and roads, he 
found in the Corps des Fonts et Chaussi'-cs, estab¬ 
lished in 1747, a body of technic alls trained public 
servants such as no other cotintn in the world 
then possessed. The canals connected with the 
Rhine and Rhone, the Sa«\nc, the Seme, the 
Ourcq, and the Oise, the works at Dunkirk, 
Havre, Dieppe, Ilonlleur, and Brest; and the 
breakwater at Cherbourg, were all carried out 
by this famous lorps, the records of winch 
are enriehed with the names of Perronet, Girard, 
Gauthey, Navier, and Pronv. \t Malmaison one 
day Napoleon said to Chaptal: “I intend to make 
Paris the most beautiful capital in the world 
. . What are vour plans for giving water to 
Paris?” Chaptal gave the alternatives- artesian 
wells or bringing the water from the River 
Ourcq. “ I adopt the latter plan; go home and 
order five hundred men to set to work to-morrow 
at La Villctte to dig the eanal.” "Sueh,” says 
Dr. Holland Rose, “was the inception of a great 
public work which eost more than half a million 
sterling.” 

The manv men of science upon whom Napoleon 


bestowed honours were scarcely more numerous 
than those he employed in positions of tiust. The 
story of Laplace as Minister of the Interior is well 
known. Given the post at his own request, six 
weeks later he was removed because he carried 
into the art of government the principles of the 
infinitesimal calculus. Sixteen years before this 
Laplace had been young Bonaparte’s examiner at 
his entrance into the arm}. Guyton de Morveau, 
Cuvier, l'otircroy, Chaptal, and LaciipAde were 
among those who held public offices Laccp&dc 
was for some time President of the Senate. With 
Laplace he was not unlike the Vicar of Bray, and 
found no difficulty in agreeing with any Govern¬ 
ment—revolutionary, republican, monarchical, or 
imperial. It may be it was ol him Napoleon was 
thinking when one day he bitterly remarked: 
“Men deserve the contempt with which they in¬ 
spire me. I have only to put some gold lace on 
the coat of my virtuous republicans and they 
immediately berome just what I wish them.” 

Of a ditterent stamp were Cuvier and Chaptal. 
Cuvier, whose reputation as a naturalist and 
organising ability as suretarv to the In¬ 
stitute could not fail to attrai t Napoleon’s alten 
lion, was appoint! d one of the six inspectors to 
establish lyii'cs in the principal towns. He 
afterwards did valuable work in the reorgan¬ 
isation of some of the European universities 
Among all the public men Napoleon drew from 
the world of scuiue, however, none stood higher 
in general esteem than Chaptal Released from 
pnson during the Revolution to superintend the 
manufacture of gunpowder, the rise of Napoleon 
opened lor him a career of gre.it public useful¬ 
ness. Succeeding I.ucii n Bonaparte as Minister 
ot the Interior, he founded trade schools, en¬ 
couraged arts and manufactures, and assisted the 
Chambers of Commerce. Though his loyalty to 
Napoleon led to his being deprived of his pterage 
I at the Restoration, he continued to devote his 
vast knowledge and great taknts to the service 
of Franct, showing alwavs that consistency, 
moderation, and desire for the common good for 
which he had been ronspii uous under the regime 
of Napoleon 

“The true conquests, the onlv conquests which 
cost no regrets, are those achieved over ignor¬ 
ance,” Napoleon once said. Such are the con¬ 
quests of science, and no results of Napoleon’s 
I life’s work are more enduring or beneficent than 
those due to his encouragement of scientific 
I education and scientific discovcrv and to his pro¬ 
motion of great public works 


The Annular Eclipse of April 8. 

By Major W. J. S. Lcxxyer. 

T HE best positions to observe the annular | unable to take the journey, but in London 1 sue 
eclipse of the sun on April 8 were to the J ncdcd in finding two volunteers in Mr 
extreme north-west of Scotland, and it was the j Patrick Alexander and Mr. Allan Young, and 
intention of Lt.-Col. F. K. McCIean and myself 1 we started off for Durness (Sutherland), near the 
to take up a station somewhere in that part. entrance to Loch Eriboll, on the evening of 
Owing to the miners’ stoppage”Col. McCIean was April 5. Reaching Lairg thr following afternoon, 
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we heard that tht inn at Durness had been burnt 
down several years previously so we proceeded 
by motor car along 1 the beautiful side of Loch 
Shin and arrived at a place called Rhtcomch at 
the southernmost end of Loch Inchard Finding 
that the hills around were not sufficiently high 
to obstruct the view of the annular eclipse we 
decided to stay at the excellent hotel there for the 
event 

We took with us two instruments—one a whole 
plate camera fitted with a telephoto lens and the 


outfit can be seen in Fig 1 ns it was in post 
tion on the ground outside the Rhiconich Hotel 
during the first phases of the eclipse The whole 
plate camera can also be seen a little further 
away 

1 had to work the instrument completely b\ 
myself but if I had had some skilled assistance 
I should have obtained more spectra of the 
chromosphere The difficulty was to get the right 
portions of the crescent exactly on the slit and 
then to draw the dark slide and make the ex 



posure the sun mov 
ing all the turn 
across the slit 

The only photo 
graph of the chromo 
sphere is that shown 
in Fig a This is an 
enlargement from the 
first order of one of 
the spectra and 
shows amongst 
ithers the bright 
hydrogen and cal 
rium lines Each 
plate exposed gave 
four spectra—two in 
each order and tw 
at each limb (upper 
ind lower) of the 

1 lg 3 shows one 


Vo On n uro.nt, n h. g ound .djo n r* h. Rh conlch Ho .1 Pho og .pi. oltm do lac h* fin * the lUmeroUS 

!»«• pw photographs taken 

vi th the whole plate 

other a small Thorpe grating slit spectroscope camera by Mr Allan Young It was ex 
fitted up for taking photographs of the spectra of i posed a little before the time of mid 
the limbs where they grazed each other The annularity The eclipse took place under 

spectroscopic part consisted of a box to act is a 1 nearly perfect conditions but there must have 

collimator tube fitted with aim slit at one end been some very high cirrus haze because 

and a Dallmeyer rapid rectilinear lens at the other during the first partial phases a halo became 

The camera part was also a box arranged to take i visible round the sun This became brighter as 
plate holders 5 in by 4 in at one end and a | the eclipse progressed ind showed the spet trum 
Dallmeyer rapid reetdinear 


lens fitted with i Thorpe 
grating in front of it The 
latter box w as placed 
obliquely with tegard to the 
collimator box and so ad 
justed that both the first 
and second order spectra fell 
on the photographic plate 


This spectroscopic arrange 

meat was fitted on a long *■ *0.3 h. 1 «.»rhydo«~ 


stiff plank made in two sec 

tions for the sake of portability and at the other colours distinctly At two points of this halo 
end were fitted two guides to which was screwed about east and west mock suns were seen and 

the small framework for carrying a 3$ m objective these extended right and left and formed prac 

Arrangements were made for propping up this tically two spectra lying horizontally the colours 

plank in the direction of the sun so that the solar being very distinct These phenomena were 

image fell on the slit of the collimator A screw observed by all those who gathered round our 

adjustment was adapted for raising the plank as camp 

the sun increased its altitude The whole of this With regard to the visibility of the planets and 
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stars, though I showed everyone a map of the 
positions of possible visible objects no one re 



Flo 3 — Th* (UpMjnat baton lb* mid 
phM* of annular it jr 


corded the appearance of any At Sidmouth I 
have been able to see Venus easily in the day 


time by looking along a telescope which was 
pointing to its position in the sky, but 1 could 
not pick it up without such help During the 
eclipse I looked specially for it, but failed to sec 
it, this may have been due to the haze referred 
to above While we had no thermometer to 
record the temperature, the chilliness was so pro 
nounced that everyone noticed it, further, there 
was no wind during the first phases, but before 
annularity was reached there was a distinct breeze 
blowing which died away before the later phases 
ended 

It may be added in conclusion that this annular 
eclipse was not nearly so striking as that which 
I observed from the outskirts of Pans in April, 
191a, when the moon at the greatest phase of 
annularity almost, but not completely, covered the 
sun, making the bright ring appear like a circle of 
irregularly placed pearls 


The Royal 

S C 1 LNC 1 ind engineering have become closely 
allied, and it is therefore of interest to note 
the prominence gi\cn in this years Academy to 
engineering subjects, in many eases, not merely 
engineering features is an incident in a landscape 
or in a pictorial setting but the work of the 
engineer shown for its own sake Thus amongst 
unexpected subjects we find the interior of a 
garage with parts of a dissected motor car in the 
foreground (262), and a bridge under construction 
(84) Of the same type is 654, showing railway 
sidings and factory chimneys with, it is true, 
cathedral towers in the background scarcely dis 
cernible through the smoke The scientific basis 
of engineering is not far from the surface in ‘The 
Ages Meet (156), where Mr Stanhope Forbes 
shows the welding together of tramway rails by 
the oxy acetylene process I he setting of the 
picture is the Embankment at the foot of Cleo¬ 
patra’s Needle It was a happy idea of the artist 
to bring into juxtaposition the two human achieve 
ments—the modern welding of the steel rails in 
the tramway track, and the great stone column 
of antiquity The task of raising this to a vertical 
position with the primitive devices available in those 
days must have been a feat in comparison with 
which our modern building operations with their 
electric cranes and other labour saving devices, 
appear but child s play As industrial engineering 
is given such prominence in this year s exhibition, 
it will be but one farther step forward one is 
tempted to think, for the laboratories of scientific 
workers and their cherished apparatus to be 
accepted as fit subjects for the work of future 
exhibitors at Burlington House 
This day has not yet come and the scientific 
critic has for the present to confine his attention 
to the many aspects of Nature which are set forth 
from year to year in such countless profusion, 
The proportion of landscape scenes and Nature 
studies which are really true to*life seems ever to 
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Academy. 

remain a small one and leads to speculation as to 
whether the cause lies in a lack of desire or a lack 
of power on the part of artists to give expression 
to the truth there is, and probably always 
will be, a school which frankly cares not for 
the accurate representation of Nature, but then, 
arc other artists who seem to aim at reality with 
out achieving their object, and the failure is more 
marked in some directions than in others Thus 
the post impressionist dog and the post-impres 
sionist cloud may be equally obviously unreal, but 
in the other school the artist who sets out to paint 
a dog is apparently more likely to succeed than 
the artist who takes clouds for his theme Such 
is the conclusion reached from an inspection of 
the exhibits at the Academy Miss Hordern a 
miniature of a terrier (Bailey 741) is excellent 
so is the more ambitious painting by rdmond 
Brock (359), but Rolling Clouds (616) as an 
attempt at a cloud study is a failure, both in the 
colounng and in the form of the clouds J Far 
quharsorf' who is always at home in snow scenes 
gives in a delightful picture with snow on the 
ground and slanting sunshine among the pines 
which leaves open only one point for criticism 
The moop, though apparently full, is above the 
horizon at the same time as the sun The eye is 
not very sensitive to determining the fullness of 
the moon and perhaps this would be the author’s 
explanation, though it seems unnecessary so care 
fully to direct attention to the point by means of 
the title "The Moon is up and yet it is not 
Night ’ 

If Julius Olsson could refrain from such a free 
use of brilliant colours in strong contrast with one 
another his seascapes would be immensely im 
proved Several examples of these glaring 
colours are shown this year There is one 
exception “ Silver Glitter ” (458), where the 
artist has used more restraint with a marked 
improvement in effect Mr Mark Fisher in his 
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two small works, shows something of the same 
defect, the skies containing a mosaic of colours, 
but, viewed at a distance, these blend, and the 
effect becomes much unproved, particularly in the 
evening sky of 440 The Ever Blue Pool (276) 
is well named Ihe reflections of yellow sand 
dunes and of the curious red scrub growing upon 
them alike appear in its waters to be blue Sand 
dunes are shown m several pictures in most cases 
without much success but a notable exception is 
found in The Bay of Aberdovey (309 I eader) 
In Third Year Pollards (369) Mr Bertram 
Pnestman has missed an opportunity of indicating 
the really remarkably rapid growth which occurs 
in the first year ifter a pollard willow has been 
cut The trees in the picture show no great 
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growth for three years and have a somewhat 
hard and unnatural lode 
It is not to be expected that men of science will 
be numerously represented imong the portraits in 
the Academy when there is so unde a choice open 
among civic authorities well known soldiers and 
other men high in public esteem Scientific 
visitors may this year take pleasure m noting that 
two fellows of the Royal Society are included 
amongst the portraits—that veteran man of 
science and professor of engineering Dr Unwin 
(343) and Sir Napier Shaw (348) Meteorologists 
may feel proud that their science is represented 
bv the president of the International Meteor 
ological Committee than whom assuredly no better 
representativ e could be found J S D 
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Mr Bertram Blolm 
N April 9 chemistry suffered a loss in the death 
of Mr Bertram Blount at the comparatively 
early age of fifty four Never robust his health 
had been poor for the past few years he appeared 
to be exhausted by his successful struggle in 1915 
to bring cotton within the list of contraband 
goods for wonderful as it may seem it was no 
light task to convince the Government of the 
necessity for the step even with such weighty 
aid as that of Sir William Ramsay But f 
nervous energy Blount had i remarkable store 
his staying power was the admiration of those 
who knew him os an early cyclist ind liter as a 
pioneer automobilist 

After a few years at King s College School 
Blount entered the chemical laboratory of the col 
lege, where the foundation of his sk 11 as an analvst 
was laid by the then professor C L Bloxam 
At the age of nineteen he accepted service is an 
assistant to W H Stanger a consulting engineer 
to the Crown Agents for the Colonies His talent 
did not allow him to remain a subordinate for 
long Stanger s practice soon developed to 111 
elude that of consulting chemist with .Blount as 
partner On Stanger s death a few years later 
Blount continued practice on his own account 


and rapidly became a posperou consultant the 
chemistry of cement being h s chief subject Ills 
quickness in grasp ng the me in ng of a problem 
and his undaunted perseven c in attacking t 
htted him to be a researcher H s clients ip 
tercsts however left h m little t me for investiga 
tion so that his contr buttons o purely scicntih 
literature arc limited to a few papers on cement 
ind on minor analytical problems recently in' 
conjunction with J H Scquura he investigated 
the origin of the colour of Blue John 

Blount was an excellent writer and tall ei hs 
style being clear and incisive in both cases His 
more permanent writ ngs ire Chemistry for 
I ngineers and Manufacturers in conjunction 
with A G Blov im a Practical Electro 
chemistry and recent monograph on 

Cement in conjunction with \\ H Woodcock 
and H J Cillctt He also contributed the 
articles 01 cement 11 the Lncyclopad a Brit in 
nica and 11 Thorpe s Diet onarv of Applied 
Chemistrv 

We regret to record the death on April 21 at 
seventy nine years of age of Dr F J Mills 
T R S emeritus professor of technical chemistry 
in the Roval Technical t olle^c Glasgow 


Notes 


The observatory founded n 1013 bv Sir Norman 
Lockyer and Lt Col F K McClean on Salcombe 
Hill above Sidmouth is henceforth to be called The 
Norman Lockyer Observatory It will thus form a 
memorial to the scientific pioneer who was described by 
Dr Deslandres past president ot the Paris Academy 
of Sciences in our columns as one of the greatest 
astronomers of all time It is proposed to render 
the memorial more complete by placing in the observa 
tory a portrait of Sir Norman Lockver in the shape 
of a medallion to be executed by Sir Hamo Thorny 


decided not to re tr ct to a few friends participation 
in defraying the cost of the medallion but to invite 
contributions of anv amount from all who may wish 
to express appreciation of S r Norman s astronomical 
work Nanes of donors will be recorded in a suit 
able manner in the observatory Contributions 
towards the cost of the medallion should be sent to 
the hon secretary of the Observatory Corporation 
Capt W N McClean 1 Onslow Gardens London 
S W7 

The Institute of Chemistry has just issued by order 
of the council a memorandum prepared bv the Special 
Fine Chemicals I aboratory 


croft R A As there are no doubt many persons 
who will value the opportunity of joining in this 
tribute the council of the Observatorv Corporation has | Purposes ( ommittee on 
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Glut and Porcelain With regard to the production 
of chemical reagent* the council states that a great 
advance has been made during the war and since by 
our manufacturers, and this has already enabled pro¬ 
fessional chemists to obtain practically the whole of 
the reagent chemicals necessary for their work 
Many instances have proved that British manufac¬ 
turers are capable of producing chemicals in i state 
of punty fully comparable with that of pns war sup 
plies from abroad and the council emphasises the 
importance of tncouraging home production It is 
not suggested that chemists should be hampered for 
lack of chemicals if they cannot be obtained in this 
country in sufficient quantitv and of the right degree 
of purity but the tounnl uiges that usets of 
chemicals should make themselves acquainted with 
what is available as the result of the very substantial 
progress made by British manufacturers and con 
sider the ultimate effect of failing now to aid in 
building up a stable chemical industr> in this ctuntil 
In respect of glass apparatus membets of the counul 
are aware that many complaints are mide with 
respect to the quality and quantitv of laboratoiy glass 
sold as of British ougin but so far as they ha\c 
I cen iblc to ol lain evidence at present the tom 
plaints ri yarding glass of recent manufacture marked 
with the names of known makers have been few in 
number ” The Council repeats and emphasises the 
appeal recently issued by the institute to users urging 
them to purchase onl\ laboratory glassware which 
bears the manufacturer s distinctive marks and it 
adds that if bona-fide British manufacturers who are 
prepared to guarantee their productions be their own 
marks do not receive proper encouragement the 
opportunity of establishing firmly the British scientific 
glassware industry will be lost and this at a time 
when through enterprise and research success in 
respect of manufactutc and t« hmque has been 
attained 

Tire Times innounces that Sir Cin st Cassel has 
devoted the munificent sum of a 5 000! to the object 
of founding and endowing a hospital or sanatorium 
for the treatment of functional nervous disorders and 
has purchased 1 fine mansion and pul at Penshurst 
Kent, for the purpose The King and Queen have 
contented to become patrons of the new institution 

A number of distinguished civil mining metal 
lurgical nuihamcal and electric il engineers of the 
Inited Stitts will arrive m Fngland near the end of 
next month and will hold a joint meeting with British 
engineers in Julv The American engineers will 
present Sir Robert Hadfield on June 29 with the John 
Fritz medal, which was awarded to him rtcentlv in 
recognition of his invention of manganese steel 
Previous recipients of the medal have been Lord 
Kelvin, Mr Fdison and Dr Graham Bell 

A discussion on The Structure of the Atmosphere 
up to Twenty Kilometres ” will take place in the 
rooms of the Roval Astronomical Society Burlington 
House, London on Fnda> Mav 6 at 5 p m 1 he 
chair will be taken by Dr G C Simpson Sir Napier 
Shaw will open the discussion, ’which will be con 
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tinued by Col E Gold Mr W H Dines, and Mr 
I J W Whipple 

im President of the Board of liadc by arrange 
ment with the Lord President of the Council, has 
ippointed Mr J L Scars jun to be Deputy Warden 
of the Stand lrds in succession to Major P A Mac 
Mahon, who has retired under the age limit Mr 
Sears is superintendent of the metrology depaitmenl 
at the National Physical Laboratory and will con 
tinue to hold this post in addition to that at the 
Standards Department of the Boird of Trade 

liu. aw aid of a Moseley studentship for reseat ch in 
molecular phvsics or some allied branch of science 
will shortly be made by the council of the Royal 
Societv The studentship is of the value of 300I a 
year ind tenable in the first instance for one year 
only It mav however be renewed for a furthet 
veai if the students work be considered satisfactory 
Applications must be made to the Secretaries of the 
Roval Sonctv Burlington House W 1 befort June 1 

Aiilicaiions for two Mackmnon research student 
ships etch of the annual vilue of 150I are invited 
bv the Royal Society One of the studentships is for 
rtseir h in physical sen nee and the other for research 
in biological science The ippointments are for one 
vtar lut «re r<n wablc for a further like period In 
exception d circumst tnc es they may be extended to a 
third vetr Tull particulars and forms of application 
are obtain iblc from the Assistant Secretary of the 
Koval S cutv lhc latest date for the tempt of 
ipph ttions is June 1 

The Council of the Institution of Civil Engineers 
has made the following awards for papers read and 
dtsiussed during the session 19*0-21 —A Telford gold 
medil ind a lelford premium to Mr George Ellson 
(London), lelford gold medals to S11 Murdoch Mac 
Donald (Cauo) and Dr T E Stanton (Teddington) 
a George Stephenson gold medal to Mr R G C 
B itson (Teddington) a Watt gold mi dal to Mr S A 
Main (Sheffield) and lelford premiums to Mr 
Mgcrnon Peake (Sydnet NSW) Mr L H 
1 armuth (I ondon) Mr II E Hurst (Cano), Prof 
T B Abell (Liverpool) and Mr Percy Allan (Sydney 
NSW) T he council further records its apprecia 
tion of th paper contributed (jointly with Mr Main) 
bv Sir Robert A Hadfield a membu of the council 

It is announced that the annual meeting of the 
British Medical Association will be held at Newcastle 
upon Tyne on July 15-23 under the presidency of 
Prof David Drummond On the occaston of the 
president s iddress on July 19 the gold medal of the 
association will be presented to Sir Dawson Williams 
editor of thp British Medical Journal since 1898, in 
recognition of his distinguished services to the asso 
nation and the medical profession In connection 
w ith the annual meeting in 193a to be held at Glas 
gow, Sir William Mace wen Regius professor of sur 
gery in the University of Glasgow, is announced as 
president elect The council of the association his 
recommended that the annual meeting m 19a \ he 
held at Portsmouth 
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From a recent copy of the North China Herald we 
learn with pleasure of the award by the french 
Government of the Cross of the Legion of Honour 
to Father Froc S J , who for more than a quarter 
of a century has been connected with the meteoro 
logical work it Siccawei Observatory It was at the 
Jesuit observatory in Manila that Father Faura in 
1879 for the first time predicted the existence, dura 
tion, and course of a typhoon m the Far East, and 
the work at both Manila and Siccawei hat been of 
the greatest importance to those who sail the China 
seas Siccawei, which stands about four miles from 
the international settlement of Shanghai, derives its 
name from a distinguished Chinese who was con 
verted to the Christian faith by Matthew Ricci three 
hundred years ago and whose grave lies close to 
the observatory Besides the observatory the Jesuit 
Mission has here a fine cathedral, a college, an 
orphanage a convent, and a natural history museum 
The work of Father Froc and of his colleagues 
Fathers Chevalitr and Gauthier his the support of 
the community at Shanghai, and the observatory 
it Siccawei and those at Zos 6 and I iu ka pong con 
nected with it are an object lesson to the Chinese 
Government 

Thb Danish explorer Mr Knud Rasmussen is 
planning to leave Copenhagen on May 35 in bis motor 
schooner Sta King for the Canadian Arctic Archi 
pelago in order to continue his researches in Eskimo 
ethnography and migrations Mr Rasmussen recently 
laid his phns before the Royal Geographical Society 
of Denmark According to the Times he proposes 
to sail for the station of Ihule, in north-western 
Greenland, where several Eskimo and a number of 
dogs will be embarked From there he will go to 
Hudson Bay and establish his base at Lyon Inlet, in 
Melville Peninsula During autumn and winter the 
tribes around Fury and Heda Straits will be visited 
In the spring of 192a the expedition will go south to 
Chesterfield Inlet where arrangements have been 
made with the Hudson Bay Co to form a food 
depAt The winter of 1933-33 will be spent among 
the Kinipetu tribes in the Barren Lands, and other 
tnbes along Maud Sea and Dease Strait # The Sea 
King will take the t ollections back to Denmark in 
1933, while Mr Rasmussen with a sledge party hopes 
to reach Thule travelling «m Baffin Land Lancaster 
Sound, Jones Sound Ellesmere Sound and Smith 
Sound This journey is expected to throw light on 
the ancient Eskimo migrations from Bering Strait via 
Coronation Gulf and Baffin Land to Greenland Mr 
Rasmussen’s companions will be Messrs P Freuchen, 
Mathtesscn and Birkct Smith 

Thb Research Defence Society has issued a pamphlet 
entitled 1 he Fight against Disease ” (Macmillan 
and Co 6 d) The pamphlet gives a summary of 
important current researches on the prevention of 
human diseases such as those of Nathan Raw and 
Calmette on immunisation against tuberculosis, an 
abstract of Bassett Smith's lecture on Malta fever 
at the Middlesex Hospital and quotations from Sir 
Charters Symond's Hunterian oration on the import 
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ance and value of experiments upon «mmal « The 
advantages gained by animals from experiments on 
animals are also emphasised, notably in the case of 
glanders Prof Hobday points out that in 190 1 some 
2370 horses were destroyed for glanders in Great 
Britain, whereas dunng 1930 only aa animals were 
destrojed, and this after the sate and distribution of 
150,000 Army horses and mules This result is due 
to the use of mallein, a sure test for the presence of 
the disease The extraordinary mistakes and mis¬ 
statements of anti-vivisection publications are also 
referred to and exposed 

The Report of the Director General of Public 
Health, New South Wales, for the year ending 
December 31, 1919, contains a useful summary of 
the influenza epidemic which raged in the State 
during that year In Sydney itself it is estimated 
that 390,000 persons were attacked, or 36 per cent 
of the population, and from January-September 
6344 deaths due to influenza were recorded in the 
State As in this country, males of working age 
had the highest death-rates and the disease was 
frequently accompanied with haemorrhages The pre 
cautionary measures taken included restrictions upon 
travelling, the provision of hospital accommodation 
and of medical and nursing assistance in the homes of 
the sick, notification, isolation of patients and con 
tacts, restriction of public assemblies and closure of 
schools and the wearing of masks in certain circum¬ 
stances These measures, however, did not appear to 
limit the spread of infection Inoculation was also 
applied to a limited extent, and the death-rate among 
the inoculated seemed to be decidedly reduced Exten 
sive bacteriological and pathological investigation* 
were carried out by Dr Cleland who thinks that the 
balance of evidence is in favour of the disease being 
caused bv a filter-passing organism, although no 
definite experimental evidence in favour of this view 
was obtained 

The Natural History Society of Rugby School has 
recently issued its annual report for 1920 which we 
note is the fiftv-fourth issue of this record In all 
nine general lectures were given during the year on 
a variety of subjects, brief abstracts of each are 
printed and if we are to judge by the attendances 
recorded that by Dr Fournier d’Mbe on the opto¬ 
phone was by far the most popular The report also 
contains a list of birds of Rugby by Mr J F 
Madden compiled chief)v from the society’s reports of 
the last six years, one hundred birds are mentioned 
and remarks are added indicating where and how 
often each has been seen The botanical section has 
contributed a list of some three hundred plants which 
have been found locallv and their dates of flowering 
are given The entomological and the ornithological 
sections also supply lists which will be useful to 
students of local natural history, while the contribu¬ 
tion of the latter is illustrated by some good repro 
ductions from photographs of buds’ nests and young 
sparrowhawks Other groups, such as the geological, 
meteorological photographic, and agricultural sec¬ 
tions, have also provided brief reports of their activi- 
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tpo. C Wright describe* a new cooebo- 
_ iuf under the name Llmnesthena from the 
Coal Measure* of Kilkenny which have been fertile 
in interesting fossil forms ranging from limulolds 
to amphibia (Proc Roy Irish Acad voi xxxv 
sect B p 1S7 1930) The specimens including 
aatennsB and limbs are beautifully preserved m 
pyrite in Carboniferous shale and were received by 
the Geolog cal Survey of Ireland from a depth of 
830 ft in the cores of a recent boring The author 
concisely reviews the eight known living genera of 
Condtostraca and shows how Limnesthena on the 
analogy of the highly fertile Limn ad ta illustrates 
the geographic and dim*tic conditions of the epoch in 
the Leinster coalfield 

Rwtomolooical Bulletin No 87a of the U S Depart 
ment of Agriculture deals with Insect Control in 
Flour Mills Mr E A Back the author of the 
publication confines his attention to the Modi ter 
ranean flour moth which is by far the most serious 
pest Ho divides control measures into three classes 
Preventive including attention to cleanliness natural 
control by means of parasites and artificial control 
A large proportion of Insect infestation in flour mills 
is directly due to lack of cleanliness and much may 
be achieved by thorough cleaning once every five 
weeks throughout the summer months The utilise 
boo of parasite* cannot be depended upon in any part 
of the United States Artificial control has been 
advocated along various lines and there have finally 
emerged two measures that have now proved their 
value vis fumigation by hydrocyanic add gas and 
control by heat The former method Is disagreeable 
and dangerous and elaborate precautions have to 
be taken There are also certain beetle pests which 
are more resistant to the effects of the gas and the 
most satisfactory method for controlling ail classes of 
mlll-mfestlng insects Is the application of a tempera 
ture of 118 0 to wj° F To carry out this prqpess 
effectually the installation of radiators or radiation 
surfaces is necessary It has been estimated that 
this can be fitted 19 sufficiently economically in ah 
Average swd mill to pay In five years for the cost of 
Its Introduction, the beat dote not affect the baking 
qualities of the flour 

Tits United Stata^Gepiogkal Survey has published 
a pretiminary summary af the mineral resources of 
the United States in 1919 The vtitae of such Statistics 1 
at production ete at an early gke* is very hbvious, 
although It b to be hoped that in future year* their 
eomptiatxm may be completed In less than nine months 
the Importance of the proeaut m of statistics tie* fiiff. 
tite feet that, they meted* !***, the test pre-war peer 

S .tfce year of the maximum intensity of produc 
lor war purpose*, ^ hr* ysOf of 
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thus to take the most important of all, namely coal, 
it is shown that the production In 1913 was 569 960^19 
(short) ton* in 1918 678 an 904 tons and in 1919, 
about 544 363 000 tons The position is similar in 
most other Important minerals, the output in 1919 
being considerably less than the intensive figures 
reached In 1918 but in most cases not far behind 
those of 1913 The importance of having such 
statistics as these ava table at an early date even 
though they may not be absolutely accurate and may 
htt|q later revision cannot be too strongly 


The weather was so per* stently mild and dry 
during the past winter that a compar son with 
prev oils w nters may be of interest The Greenwich 
mean temperature for each of the six months 
October 1920-March 1921 was above the average 
The mean for the whole period was 45 o° F the 
excess for the six months amounting to a 6? The 
greatest excess was 7 0 for January while for March 
the excess was 4° There have been two milder 
winters since 1841 that of 1898-99 having a mean 
of 454° while for 1913 14 the mean was 452° 
For each of the winters 1911-ia and 1876-77 the 
mean was 450° F in absolute agreement with the 
past winter Frost occurred in the shade on thirty 
nights dufing the past six winter months the greatest 
number of frosty nights ten in number having 
occurred in November There have been eight winter* 
since 1841 with fewer frosts the least number being 
nineteen recorded in 1883-84 Rainfall was below 
the average in each month except perhaps December 
which however was dry compared with the Greenwich 
average for a hundred year* The total fall for the 
Winter was 6 87 in which is about 3 in less than the 
normal There have been only three drier winters 
since 1841 the driest was 1879-80 wth 554 in of 
rainfall tallowed by 1848-59 wth 665 in and by 
1897-98 w th 685 m 

The equation IV J* vhere L and V denote 
respect vely the distance of object and image from the 
focal planes of a thin lens is not so well known tip 
the equation i/v i/umi/f which g ves the distances 
from the lens itself We have received a booklet from 
Prof Mohd A R Khan Nuan College, Hyderabad 
in wh ch the former equation is graphed and applied 
in detail to different elementary cases with the view 
of encouraging its use hv students of etimentarv 
optics 

We have received from Messrs R and J Beck 
68 Combill E C 3 a catalogue of microscopes and 
microscopical apparatus The standard London 
micrdfcope Model I tufa been designed to fulfil the 
specification prepared by the British Science Guild 
for a standard microscope and is supplied in four 
types Stand No 3911 which is suitable for ordinary 
pactenologiraJ work Includes condenser three eya 
pieces V In k m, and ^ m o 1 objectives dark 
ground Illuminator aad stqp for the ottammersion 
objective, and * ast of Sloan objective changers and 
' jr 1920) A detachable 
costs an additional A 


«ne a an or maw 
ft listed at 33* 11* (Decam 
tarot of mechanical stafe c 
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new electric lamp for the microscope Hm also been 
designed for use with a Pointolite a half watt or 
a metal filament lamp Another piece of apparatue 
at a moderate pnee is the Beck photomicrography; 

In Science of March 95 Dr I Langmuir attempts 
to modify the cubical model of the atom in which 
the outer electrons are supposed to be practically at 
rest so as to obtain the well known results in con 
naction with spectra which were achieved by the 
entirely different atomic model due to Bohr It is 
shown that on the assumption of a repulsive force 
F # »i/mr , (nh/3«)’ between the positive nucleus and 
an electron in eddition to the Coulomb attractive force 
F,»Zs*/r* the equations for the radius of the elec¬ 
tronic orbit the total energy in any stationary state 
and the frequency of revolution of the electron in 
the Bohr atom are obtained The symbols denote 
m^mass of nucleus Z«° charge on nucleus r-dis 
tance between electron and nucleus Planck s con 
etant and « is an integer denoting the quantum state 
of the electron The assumption of the particular law 
of force for F, is however entirely arbitrary and 
was chosen to give the results obtained 

At a meeting of the Institution of Civil Engineers 
on April 19 a paper on The Measurement of the 
Discharge of the Nile through the Sluices of the 
Assuan Dam was jointly presented by Sir Murdoch 
MacDonald and Mr H E Hurst The paper 
describes a series of observations taken to determine 
accurately the discharge by means of the volumes of 
water passed Into a masonry tank having a capacity 
of aaooo cubic metres which Was constructed for 
the purpose of forming a water cushion to protect 
the rock surface on the down stream side of the dam 
The results of the measurements which are believed 
to be correct within 1 per cent showed that (a) for 
a given opening the coefficient of discharge increases 
as the head increases until in the neighbourhood of 
to metres head it becomes constant (b) for the small 
openings 15 and ao metres there it not much dif 
ference between the coefficients for the same head 
and the coefficients for both openings attain prac 
tfcally the same maximum value and (c) for the 
small heads there is a progressive decrease of coefficient 
as the s)xe of the opening increases For heads 
greater than 3 metres this effect is reversed and the : 
coefficient Increases with increase of sluice opening { 
Experiments were also made to determine the coeffi | 
dents of discharge of other types of sluices of the 
darfi which differ m dimensions and in the levels of 
their sills The results of these experiments are stated 
and discussed Some observations are added on the 

accuracy of Gurley current meters 

Thx lighting of Alps at sea which was the subject 
of discussion at the last meeting of the Illuminating 
Engineering Society otters a number of interesting 
problems The society was fortunate m receiving the 1 
co-operation of representatives of the Admiralty and 
of the Mercantile Mar ne Service Association some of 
whom gave interesting accounts of their difficulties j 
when oil lanterns were the only lllumlnants available 1 
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One gathers from the dtscusslou that in many casft 
the degree oY light provided is much less than that 
usual on land, and this must affect the safety and 
efficiency of work in the hold of the ship Among 
special problems mentioned the lighting of the chart 
house and compass-dials deserves attention Naturally 
concealed lighting is recommended in this case one 
approved method being the lighting of charts mounted 
between sheets of glass by diffused light transmitted 
from below Another interesting question raised In 
the discussion was the amount of light desirable on 
the deck of a ship Shipmasters were inclined to view 
with disfavour the use of lights on deck on the 
ground that in contrast with the dense surrounding 
darkness they wculd dazzle the eyes and Interfere 
with operations on deck in sailing ships as well as 
affect the look out It mav be presumed however 
that this depends much on the nature of the lighting 
and that these objections would be less if the actual 
sources could be effectually screened from view To 
a landsman the idea of working constantly on a 
violently moving ship in complete darkness seems in 
evitably accompanied by risk and inconvenience such 
as moderate diffused lighting m ght dimmish 
We have received a copy of the first of a new series 
of catalogues issued by the Science Museum at South 
Kensington It is intended that each catalogue shall 
treat of a single group of the collections and contain 
Illustrations of a few Important objects by these 
means the price can be kept with n reasonable limits 
and the visitor need purchase no more than he actually 
requires Eventually the new seres will cover the 
whole of the collections m the museum and take the 
place of the existing catalogues The present part 
(1*) deals with machine-tools and metal working and 
wood working machines descriptive and historical 
notes are Included The compilers of the catalogue 
clearly have in view the meeting of the requirements 
of the visitor or purchaser who is interested in one 
particular class of exhibits and such will find that 
the arrangement of the catalogue it good and that the 
notes appended to each exhibit have been admirably 
written The value of the illustrations given mav be 
questioned these comprise twenty two photographic 
representations of selected machines If the pur 
chaser is also a visitor he will certainly not require 
these illustrations having the actual model or 
machine before him If he is not a visitor photo¬ 
graphs will help him in a minor degree only and we 
should like to suggest that a few line-drawings 
showing the mechanism or the principle of 
the mechanism would constitute a very valuable 
addition to the catalogue The idea of section cata 
logues is a sound one and we hope that the author! 
ties will develop it in such a manner as to meet the 
need which all students have experienced in visiting 
the Science Museum viz to provide a record to which 
reference may be made at any future time confident 
that the method of working and arrangement of any 
of the exhibits will be understood 
Messrs A Gaixsnxamp and Co Lid of Sun 
Street FinsbUrv Square EC a have issued a list 
(Nd 71) of students balances and weights of British 
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manufacture The prices teem very moderate, and 
the construction and sensibility of the instruments are 
such as will make them suitable for teaching purposes 
in schools 

Beginning with the number to be published on 
July 15 next, the Psychic Research Quarterly will be 
incorporated in a new quarterly review entitled 
Psyche which will deal with applied and general 
psychology in relation to education, psycho-analysis, 
industry, religion social and personal relationships, 
psychical research, etc A special feature of the 
periodical will be the literary section The publishers 
will be Messrs Kegan Paul and Co , Ltd 

Thb first number of a new publication, State 
Technology, has been received The journal is to be 
the official organ of the Institution of Professional Civil 
Servants, which was founded in 1918 A novel feature 
of the first issue is the inclusion of short abstracts of 
the proceedings of technical institutions and a paper 
on a technical subject Ihe journal will thus assist in 


providing a means of communication between the 
technical, scientific and professional workers in the 
service of the State and may also serve to acquaint 
men of science generally with some of the activities 
of our numerous Departments of State 
Messrs Bowes and Bowes, i Trinity Street, Cam 
bridge, have just issued a handy classified catalogue 
(No 404) of second-hand books, journals, and mono, 
graphs dealing with many departments of science 
Ihe scope of the catalogue will be seen from the fol 
lowing sections into which it is divided —Journals, 
Transactions, and Proceedings of Learned Societies, 
Travels, Expeditions, etc , Biographies of Scientific 
Men, General Science, including Evolution, Micro- 
scopy, etc , Biology, Botany, Zoology, Geology, in¬ 
cluding Mineralogy, Anthropology, Ethnology, etc , 
Chemistry and Physics, and Portraits of Scientific 
Men Upwards of 900 works are listed, and the prices 
asked are very moderate The catalogue is obtain 
able upon application 


Our Astronomical Column. 


Reid’s Comet —rhis comet has been readily visible 
with the naked eye provided its position was known 
In the telescope it has been most conspicuous with a 
large coma, a stump of a tail, and a nucleus which 
as Mr G Merton expresses it, is planetary rather 
than stellar in character It will be nearest to the 
pole (distance 4!°) on May 9 JThe following is a 
continuation of the ephemens from M Ebell’s latest 
dements A little sweeping may be necessary to 
locate the comet (this remark applies also to the 
comet Pons-Winnecwe, which was readily visible with 
6-in aperture on April a8, and was glimpsed by Dr 
W II Steavenson with a in ) 
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Photographic Catalogue op the Globular Cluster 
Messier 15—This bright globular duster is situated 
near the western edge of Pegasus Two exposures 
on it were made with the Bonn astro graphic equa 
tonal (aperture a8o mm) on 1916 November 16 and 
1917 September as (exposures 150m and 90m respec 
tively) by Prof Kflfmer The positions and proper 
motions of eight reference stars (re-observed at Bonn 
by Mftnmchmeyer) are discussed in VerOff ier Vtuv 
Stemworte eu Bonn, No 15, and a catalogue is de¬ 
duced giving magnitudes ana rectangular co-ordinates 
Of 1137 stars in the chaster Their magnitudes (ex¬ 
cluding one star mag 807, probably super im posed 
on the duster) range from 13 to i6J, their X co¬ 
ordinates from *-541* to +405*, and their Y co¬ 
ordinates from -531' to +509* A similar research 
In a few decades will render it possible to pick out 
the start optically projected hrt the- duster No 
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appreciable change in the positions of the duster stars 
con be expected until centuries have elapsed 

Photographs with a tune-interval of forty-four years 
are now available for the clusters h and \ Persei 
Measurements of these plates were discussed in a 
paper by the Rev H I Macklin, S J , presented 
to the March meeting of the Royal Astronomical 
Society He concluded that the few stars showing 
displacement in the interval were optically projected 
on the clusters, and further showed that fifteen of 
them appeared to belong to the moving cluster in 
Perseus 

A Photo electric Study of Algol —Prof Joel 
Stebbins, who in 1009 detected the secondary mini¬ 
mum of-Algol with his selenium photometer, has 
recently {A 1 trophy ucal Journal, March, 1921) pub¬ 
lished a still more refined research which he has made 
with the photo-electric cell He has incidentally 
detected that 8 Persei is variable to the extent of 
004 magnitude, and m his later work he used 1 and 
* Persei as his sole comparison stars, Algol’s light 
being reduced by a neutral shade-glass On the 
whole, the new research confirms the old very closely, 
but there is evidence that the components are ellip¬ 
soidal, with a flattening of about 1 in 50 The secon¬ 
dary star appears two-thirds as bright with the new 
cell a* with the selenium one, it is Inferred that it 
is yellower than the primary, perhaps of spectral type 
G, Endeavours have been mado to determine the 
light of the third component, with period of 19 years, 
revealed by th* spectroscope, but this has not yet 
been done with certainty The greater brightness of 
the side of the secondary turned towards the primary 
is confirmed though the range is diminished Taking 
tHe light of the whole system as unity, that of the 
two faces of the secondary Is 0075 and 0045 respec 
tively The values found before were 0 102 and 0058 
The area of the bright body obscured at principal 
minimum is now given as 0700, and the cosine of 
the inclination of the orbits as 014a It is satisfac 
torv to note that the greater precision of the new 
results is accompanied bv a reduction in the time of 
observation The new curve represents half the 
effort of the old one ” 
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The Inauguration of the Institute of Physics. 

nr* HE inaugural meeting of the new Institute of various industries and with schools and new unlverti. 

A Physics was held on Wednesday, April 37, in ties has created a demand for men which v wrtvK la the 

the rooms of the Institution of Civil Engineers The supply In Sir Joseph Thomson a opinion, physics 

creation of a new institute was first suggested about now offers to any competent man a livelihood, thoug h 

four years ago, and in the interim the scheme has there is small hope of its providing him with a 

been moat carefully deliberated over and developed, fortune 


and it received the sanction of the Board of I rade in _ _ 

November of last year lhe object of the institute I industry Sir Joseph lhomson suggested that'though 
is specially to look after the professional interests of it is undoubtedly a good thing to have a physicist in 

physicists, to set up and require from its members a the laboratory, there is a need also for one in the 

nigh standard of professional conduct, and in other works itself where articles are manufactured in large 

ways to forward the development of physics It is thus quantities This need he illustrated by the case of 


There Is an Increased belief in the use of physics in 


Intended to play the same part for physics that the 


e for which the English design 


Institute of Chemistry and various engineering bodies is better than the German, and the article itself is 
do for the cognate subjects Its founders look forward superior when it is made in the old fashioned way 
to the foundation of a central building m which the by skilled workmen, but when it is manufactured by 
various societies that participate with it can be housed automatic processes on a large scale (t « by mass 


accessible than at present It is not likely that this German 

part of die scheme can come to fruition at any early Sir Joseph Thomson considers that the scarcity of 
date, the possibility may, however, rapidly develop physicists is likely to continue, for the supply is not 

now that the public has been called in to inaugurate adequate to the demand The number or first- and 

the institute second class honours men in 1916 were fewer than live 

The chair at the meeting was taken by the presi hundred when engineers, chemists, and the higher 

dent Sir Richard Glazebrook, who in opening it out type of medical men are all included In the estimate 

lined the aims of the promoters He then called upon The needs of schools had to be supplied out of this 

Sir J J 1 homson to address the assembly Sir number It is difficult to see how the insufficiency of 

Joseph, speaking on behalf of those interested in eligible men is to be rectified Each man must 

physics, pointed out that the institute had become undergo at least one year’s training in research in 


speaking on behalf of those interested in eligible men is to be rectified Each man must 

r „j _, pointed out that the institute had become undergo at least one year’s training in research in 

necessary on account of the increased number of men order to develop his character, to increase his inde 
and women who now earn their livelihood in one . . .. 


and women who now earn their livelihood in one pendenoe of thought and to develop his resource, 

capacity or another in connection with physics This critical power, ana enthusiasm—to raise him, in fact, 

necessity is evidenced by the fact that In the first from Intellectual adolescence to intellectual manhood 

year of its existence it has secured 300 members out But this means another year at college involving 

of the 800 or 1000 persons that are available even additional expense that must be faced This ex 

when school teachers are counted This support is pens* is met in part by fellowships and post graduate 

sufficient to justify the recognition of physics as an studentships, which, however, are insufficient But 

independent profession The institute Is intended to lately a Committee of the Department of Scientific 

act as a bond of union Chemistry (a branch of and Industrial Research has awarded grants to 

physics) has long been recognised professionally The students in training Thirty seven such grants have 

need for a similar recognition of physics has become been awarded by die Committee 


urgent owing to the establishment of numerous re 


j expensive for the university, the 


March institutions especially in connection with present Increase In cost is horrible Research is as 

Industry much a part of the work of the university as educa 

Sir Joseph Thomson indicated that the connection tion Much more money is now available than for 
of physics with its applications was accidental, merly and we should be grateful to a Government for 

although there have been great developments on the what it does in this direction 

material side His recollection went back to fifty Sir Joseph Thomson directed attention to the vast 
years ago, the laboratories m existence then were few increase in the amount of work that is now done 
and sparsely populated The Cavendish Laboratory The number of papers that were abstracted in die 

had been deckled upon but had not been started BeQMtttr in 1873 was 400 for the whole world, in 

The estimated cost of it was only 6300I though this 1913 this was increased to 2700 It may be a question 

estimate was in fact, exceeded It was then a reck whether pioneer work has increased in the same 

lew and a dangerous thing to make physics the bus! proportion as routine work but still it has certainly 

ness of erne’s life and in consequence this course been accelerated to a veiy great extent In exaimiw 


proportion as routine work but still it has certainly 
been accelerated to a veiy great extent In examuw 


was confined to enthusiasts whose delight in research ing discoveries the physicist requ res, not that truth 
more than compensated for the deficiencies m their shall be beauty but that it shall be in accordance 
salaries Thera were probably fewer than a hundred with th# laws of Nature To judge this a period of 
physicist* in all but the list included such names at suspense is needed, this period is shortened when 
Kelvin Stokes Maxwell, Crookes, and Osborne the number of laboratories and workers is large. It 
Reynolds Yet work m a laboratory in those days results that even pioneer work has been helped by the 
had some advantages There were fewer students appliances which are now available 
even though there was tew apparatus, now there In ooodusion Sir Joseph Thomson emphasised that, 
are twelve induction coils and twenty students want- together with all the developments taking place in 
ing them In them circumstances the director of a response to the stimulus of industry, he saw tw -dis 
laboratory has to eaerdse the functions of a league position to undervalue research undertaken without 
of nations in the maintenance of peace At that time any thought of industrial applications Scholarships 
also committees were sporadic rather than chronic, as had been given be the Committee already mentioned 
at p r esent for the most abstract researches in pure mathematics 

The rapid growth of labor a tories connected with The intellectual harvest it -even * higher reward than 
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increased comfort and convenience He congratulated 
the Institute of Physics in being formed to aid intel¬ 
lectual development 

Mr A J. Balfour, who as Lord President of 
the Council is concerned with the Department 
of Scientific and Industrial Research, was then 
called upon to extend a welcome to the institute 
He expressed his deep gratification at being present 
He represented the outside public who ought to have 
a deep interest in what was being done in Die develop 
ment of pure science and in industry He was pro¬ 
foundly surprised that there was not hitherto an 
Institute of Physics Physics is one of the most 
fundamental of all the sciences That lacuna is now 
filled, and he rejoiced that it had begun under such 
favourable auspices Reference had been made to the 
Department of Scientific and Industrnl Research 
The public knew little about its work—the public very 
seldom does know about the things which most detply 
concern it He confessed that when he saw 
great industrial disputes going on about the distribu 
turn of the results of industry he could not help think 
ing, Why do not you devote half the energy and 
half the amount of money involved to increasing the 
power of man over Nature, which would increase the 
share and increase the total result to be divided 
among the members of the community instead of 
devoting your energies to saying how the relatively 
insignificant amount we now produce is to be divided 
among the producers ? * Mr Balfour’s memory went 
back to his Cambridge days and to the great Cam¬ 
bridge physicists wfio all in their several ways had 
mack advances in physics which have changed our 
conception of the structure of the universe and in 
creased our power of turning it to practuil account 
Mr Balfour did not believe that mere expenditure of 
money, the mere growth of laboratories, or the mere 
multiplicity of students was going to produce a larger 
crop of men of genius Genius comes of itself, no 
system of education yet discovered has been able to 
turn it out The spirit bloweth where it listeth and 
no organisation will increase the number of men at 
the very summit of the profession He did not for 
a moment wish it to be thought that this remark 
settled the whole question A large amount of work 
which does not in itself bring to maturity a great 
discovery is required if great dtscovenea are to be 
made, and this work can be increased by orgamsa 


tloo and by the expenditure of money lhe work that 
the Advisory Council has done in providing oppor¬ 
tunities for research deserved all the praise which 
Sir J J Thomson had given to it Unfortunately, the 
present impoverished state of the country has com¬ 
pelled a reluctant Treasury to cut down the sum at 
their disposal No money gives, not only a greater 
spiritual return, but also a gre iter pecuniary return 
than the money devoted to research It is impossible 
to carry on without more assistance than an im¬ 
poverished State can afiord or wealthy men seem 
inclined to contribute Apparently these men do not 
realise what they might do 

Mr Balfour said no was often surpristd that the 
imagination of our great magnates was not stimulated 
by the idei that they could add to the wealth of the 
whole world by encouraging industrial research 
There was nothing mrrow about the results of an 
increase in physical knowledge What is discovered 
in Cambridge or Paris or Jap in is a gift to mankind 
When he reflected as he thought political economists 
were slow to reflect, on the prodigious changes which 
are made bv discovery in the lot of mankind he was 
surprised at the lack of the spirit of liberality, at 
Lht imperfect realisation of the actual facts of the 
case and at the fatal desire to see an immediate 
return Discovery however, lurks undeveloped for 
a generation, but the life of nations is a long life, 
ind anything that adds to a knowledge of the physical 
world must, either sooner or later, in our own time 
or in that of our remote descendants do something 
material for the lift of mankind The hope he had 
for the world was that by the growth of science and 
invention insteid of distomfort comfort and leisure 
would be given to the community—at least if the 
ptople learn how to use their leisure That was the 
idea based upon the work of men who were engaged, 
as those present were engaged, in probing the secrete 
of Nature If as he believed the institute they 
were inaugurating was going to assist in that 
great work, they might regard the day of this 
meeting as a red Ir tter day in the historv of British 
science 

Votes of shanks were proposed by Sir W H Bragg 
Sir Robert Hadfield and Prof C H Lees 

All information concerning the institute can be 
obtained from the Secretaries, io Fssex Street, Strand 
WCi 


The British Science Guild. 

Scientific Development and World Wei fare 


Z" 4 RfAT success attended the annual dinner of the 
'J British Science Guild, which was held at the 
Hotel Cecil on Tuesday, May 3 Lord Montagu of 
Beaulieu, president of die Guild, being in the chair 
There was eloauent acknowledgment of the great part 
science has played in the country s progress, and 
keen insistence on the imperative need of its wider 
application to the stupeffflous problems of the future 
The president, unfortunately, was suffering from the 
effects of a severe attack of laryngitis, and, although 
this affected the wonted vigour of his utterance, it is 
scarcely necessary to add that it did not lessen the 
value of his weighty observations 
After the loyal toasts had been duly honoured, the 
president, ui proposing Science and the Empire, 1 ’ 
said he thought It was quite dear that in whatever 
direction we look'd, science, moderation, and balance 
of mind were wanted all over the world to-day more 
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than ever before We had appeals to reason unheeded 
by great masses of people, we had attempts In other 
directions to set scientific laws and economic laws at 
defiance, and when there was an organisation like the 
British Science Guild, which could, at any rate, 
attempt to sure up the balance one side and the other, 
it seemed to him they would do less than their duty 
if they did not attempt to bring their case and their 
teachings before the public Their thoughts were 
naturally centred on the great struggle that was going 
on in reference to one of the vital necessities of life— 
coal They could not help realising that all these 
struggles meant an immense waste of power and 
wealth to the nation Of course, if we used coal as 
we should, as every scientific man in that room knew, 
we should never bum It, for Instance, tn that most 
cheerful thing, the open grate We knew that the 
smuts which covered our clothes and our buildings in 
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London were the result of waste in coehbumng On 
loony grounds they would like to see the tune come 
when all the bituminous coeJ of the country was 
passed through a process of coking, and we used 
the liquid fuel on one side for all kinds of transport 
and other purposes, and burnt only smokeless fuel 
in our grates They would welcome anything that 
would improve the lot of the miner underground 
and help him to raise a greater quantity of coal at 
less exertion to himself and make his occupation 
more healthy As economists they knew that unless 
we could m the future raise coal at a reasonable price 
the coal of great countries like America would beat us 
in the markets of the world Lord Montagu, quoting 
the example of Joseph in Egypt in preparing for the 
lean years, suggested that the Government should 
Store certain articles like coal and certain kinds of 
food which the community might be deprived of 
during the progress of industrial disputes That idea 
might be misinterpreted by some as an attack on the 
power of the trade unions, but it was nothing of the 
land We did not wish any portion of the community 
to starve or suffer hardship, moreover, the com¬ 
munity must defend itself when attacked He thought 
we must gradually look forward to a timo when we 
must not he dependent upon one kind of fuel only 
We must cultivate so far as we could the use of 
alternatives to coal 

Lord Montagu went on to insist that the need of 
science in every department of the country was 
greater to-day that it had ever been He hoped 
tnat some of our leading statesmen would not think 
of science only as a means of destroying our fellow- 
men because during the war, no doubt, science 
especially towards the end of the conflict, was called 
upon to invent new means of dealing out death to our 
adversaries, and the whole ingenuity of large numbers 
of men of science was concentrated on what, after 
all, was the horrible business of destroying each other 
He was sure Field-Marshal Sir William Robertson 
would agree with him that they should try to 
develop all these great energies of science to the 
benefit of the human race What they really desired 
to do was to lead a campaign against ignorance, and 
he could not help thinking of one of the members of 
their council, a most energetic and valuable member, 
Mr J J Robinson, who had done wonderfully good 
work already in establishing provincial centres and in 
endeavouring to cultivate the scientific spirit in our 
great provincial towns He would like to tee that 
Side of their work greatly increased 

Field Marshal Sir William Robertson, replying to 
the toast, spoke of the great work of men of science 
in the war, particularly referring to the development, 
with astonishing success and rapidity, of submarine 
warfare, both offensive and defensive, and of sound¬ 
ranging and signalling There was also the tank 
which was produced In the face of considerable 
obstacles—some people said obstructions We 
had very little glass for making optical instru¬ 
ments, but during the war men of science came 
forward and produced sufficient quantities of this 
glass well up to pre-war standard The credit 
due to science was all the greater, because in the 
war preparations science had been too fre- 
mtly disregarded with the result that everything 
nad to be done almost from the very beginning 
It was to he hoped that the lessons of the 
war would not be forgotten by the fighting Services, 
for we might be sure that science would play an even 
greater part in the next war than it had in the recent 
war, more especially when we thought of the air 
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and under the water In view of the present position 
of affairs we must not altogether forget about pre¬ 
parations for war He suggested that what we re¬ 
quired was that every State Department and every 
public service should have with it, and in it, the best 
scientific advice and assistance that could be fur¬ 
nished Men who aspired to exercise Ministerial con¬ 
trol over the destinies of the country, or in other 
ways to wield large administrative powers, should 
attach much greater importance to the value of 
science as an educative force than they had done in 
the past It they neglected to do this they could ndt 
hope efficiently to discharge ther duties m peace, or 
usefully assist in guiding their country through the 
terrible ordeal of war 

Col bir Konakt Ross proposed Science and 
Literature, ' and the toast was acknowledged by Dean 
Inge 

i-ord Rayleigh submitted the toast of The British 
Science Guild, and made a graceful allusion to the 
d sunguished man to whom tne origin of the Guild 
was primanl) due—-Sir Norman Lock>er Sir Norman 
combined, he thought, in a peculiar sense, the qualities 
necessary for those who would push and advance the 
scientific cause in this country It was no use merely 
to hold scientific views, they had me aphoncally to 
take people by the throat and shake them before they 
would real se the national importance of scientific 
principles in progressive practice 

1 ord Birdisloe, in acknowledging the toast, said a 
question those ot them who were not yet sufficiently 
familiar with the Guild might well ask was What 
11 the British Science Guild/ Ihe answer had been 

suggested to him by a very in eresting book which 
had lately been published Westaway s Science and 
Theology, ’ in which he found the following state¬ 
ment — Ihe training in scientific method has 
brought into being a (Junking fraternity whose bond 
of loyalty is respect for the truth ’ Now, surely, if 
there was one body more than another in this country 
that would answer to that description it was the 
Bri ish Science Guild He thought there was a great 
poet who said in substance — He is a free man 
whom the truth makes free, and all are slaves besides 
Well, we boasted that our country was the land of the 
free He thought it was extremely doubtful whether, 
at any rate under existing conditions, this was an apt 
description, but if we were not yet conscious of that 
extent of freedom which ultra-democracy should bring 
to us, surely we could best remedy the defect by 
applying science to all the activities of our human 
life in the future to a much greater extent than we had 
done m the past Perhaps the most important work 
upon which the Guild was at the moment employed 
was to endeavour to arrange a conference between 
representatives of science on one hand and represen¬ 
tatives of organised Labour on the other They felt 
there was an opening now for an entent* cordtale be¬ 
tween the great enlightened leaders of Labour and the 
chief exponents of science with the object of rendering 
the task of Labour lighter more effective, more com¬ 
fortable and happy, and in the long run to obtain 
a very much larger output from the industries of the 
country They had every reason to know that the 
leaders of Labour were quite in sympathy with their 
endeavours to bring the conference about Referring 
to agriculture, his Lordship said that at the present 
time—-largely as a result of the alarming experiences 
of the war—-there was a livelier interest on the part 
of the organised fanners of this country in scientific 
methods than ever there had been during the last 
generation 
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Early Chronology of 

O N Wednesday, April 37, Prof. S. Langdon de¬ 
livered a lecture on behalf of the Egypt Explore, 
tion Society at the Royal Society’s rooms at Burling¬ 
ton House on “The Early Chronology of Sumer and 
Egypt and the Similarities of their Culture." The 
chair was taken by Lord Carnarvon, who has just 
returned from Egypt and gave a few interesting 
details of recent excavation work carried out there. 

Prof. Langdon said that the ancient people com¬ 
monly known as the Egyptians were not the first 
civilised people on the banks of the Nile, but they 
were preceded by an Asiatic people who were prob¬ 
ably Sumerians or Elamites. These two Asiatic 
peoples are now known to have belonged to tho same 
race, and they founded the first organised societies 
known to history on the shores of tne Persian Gulf 
and in Elam in the Stone age. The Sumerians, the 
most talented branch of a widely spread race, spoke 
a highly organised agglutinating speech. They are 
found in prehistoric levels from the head of the Persian 
Gulf northwards along the banks of the Euphrates 
and the Tigris as far as Assur, north of the Lower 
. Zab, and in Russian Turkestan. Recently discovered 
dynastic tablets establish the date of the earliest king¬ 
doms of Mesopotamia as early as 5000 b.c. At that 
time the Semites had already Invaded the Meso¬ 
potamian Valley and established themselves in the 
region of Bagdad. The history of ancient Babylonia 
consists of two rival kingdoms, Sumer in the south, 
the principal capital of which was Erech, and Kish 
in the north, tne principal capital of which from 
5000-3900 b.c. was at Kish. 

The earliest Sumerian culture is strikingly similar 
to that of prehistoric Egypt; it must be assumed that 
a branch of this people occupied Upper Egypt in the 
region of Abydos and Hieraconpolis as early as 
5000 b.c. The Sumerian linear pictographlc writing is 
clearly revealed in the Egyptian pottery markings 
which preceded the Egyptian hieroglyphs. This 
writing is known to have been well developed in 
Sumer or ancient Chaldea before 3800 b.c., and the 
prehistoric Egyptian linear style cannot be much 
later. The Sumerians and Elamites appear to have 
reached Egypt by sea routes, trading and adventuring 
along the coasts of southern Arabia until they reached 
Punt, Ethiopia, and finally the Nile Valley in the 


Sumer and Egypt 

region of Coptos. All their prehistoric remains have 
been found in Upper Egypt, principally at Abydos and 
Naghada. They brought with them into Egypt tho 
cylinder seal, the mace head, and a style of decora¬ 
tion in stone which is characteristic of Sumerian 

The characteristic features of this remarkable people 
were a long head of large brain cupacity, a thin, high 
nose which joined the cranium without depression, a 
slightly receding forehead, and eyes the axes of which 
are not horizontal, but slant slightly outward. The 
position of the axis of the eye is precisely the reverse 
of the Mongolian, type. It is possible to discern in 
their prehistoric tomb paintings in Egypt the same 
physical characteristics. They disappeared in Egypt 
some time before the first Egyptian dynasty founded 
by Menes, and were superseded by an African people 
who amalgamated with Semitic races from Asia. Tnis 
new race invented their own system of writing, which 
developed into the classical hieroglyph. The older 
Sumerian linear style appears to have been used in 
Egypt without intelligence even by the Sumerian- 
Egyptlans themselves. It was probably never under¬ 
stood in Egypt, and the signs survived only as occult 
marks on pottery after the older Asiatic peoples had 
disappeared. 

The religion of tho Egyptians is obviously related 
to the Sumerian, and there is no Semitic influence in 
the fundamental religious concepts of the ancient 
religions of Babylonia and Egypt. The names of the 
gods in both pantheons do not reveal a single Semitic 
name. It is probable that the great cults of Tammur 
and Osiris are the creations of two branches of the 
same people, that of Osiris being Inherited by the 
Egyptians from the older Asiatic people. 

Prof. Langdon attempted to fix the beginning of 
the first Egyptian dynasty by comparing the methods 
of year-dating of the famous Semitic Emperor Narfun- 
sin (2795-39 b.c.) with those of Egypt. He argued 
that NarSm-sin borrowed his svstem of year-dating 
from Egypt, and showed that this could have taken 
place only after Den, fifth king of the first dynasty. 
He also argued from archaeology to make Nar&m-sln 
a contemporary of the last two kings of the second 
Egyptian dynasty. He arrived by these two methods 
at a date circa 3200 B.C. for Menes. 


Imperial Forestry Education. 


'T'HE Report of the Interdepartmental Committee 
1 on Imperial Forestry Education appointed to 
prepare a scheme for giving effect to the resolution* 
of the British Empire Forestry Conference of 1920 
with regard to a central institution for training forest 
officers has just been issued (Cmd. 1166, H.M. 
Stationery Office, ad.). Keeping in view the decision 
of the conference that the future higher training in 
forestry should take place at a single central institu¬ 
tion, the ConunltteenAcognises that the main object 
to be aimed at in the training of forest officers is to 
turn out men fully equipped with theoretical and 
practical knowledge, with minds broadened b\ educa¬ 
tion, and with capacity, strengthened by practical 
experience in forest work, to direct men and opera¬ 
tions. It considers that it would be a retrograde 
course to Interfere with the york already done by 
universities In establishing and maintaining courses 
of training in forestry, and seeks rather to co-ordinate 
all these courses, to bring them up to a common 
level, and to utilise them as * a preliminary to a 
higher course of training at one centre. 
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Under this scheme the course of study at a uni¬ 
versity would extend over three years, leading to a 
degree in forestry; at this stage men would be selected 
as probationers for one or other of the forest services, 
and admitted to the central Institution for a period 
of higher training extending over one year in the care 
of ordinary forest officers, or longer in the care of 
those who propose to specialise. Jn order to widen 
the field for recruitment and to obtain men with a 
high scientific training, it is considered desirable that 
a certain number of probationers should be selected 
with honours degrees in science; these men should 
then, after a forestry course covering the second and 
third years at a university school, spend a final year 
at the central institution. In the care of men 
required as specialists honours graduates in science 
should be selected, given such a course in general 
forestry as may be considered necessary, and then 
rent for two years to the central institution. 

The Committee directs attention to the great value 
of maintaining close relations between the central 
training Institution-and research work; research Into 
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questions affecting forest production aa well as 
entomology mycology, (Oil science, and the like 
should form part of the work of the central institution 
It is proposed that the central institution should 
be located at Oxford, incorporated with the Univer 
sity, and governed by a board appointed one half by 
the Departments or Governments concerned and the 
other half by the University lhe director (who 
should be the professor of forestry) and the staff 
should be appointed by the University with the 
approval of the board The Departments concerned 
should jointly guarantee to the board an annual sura 
sufficient to pay the costs of the institution and 
should defray any deficit in the annual working m 
proportion to the number of students trained for the 
services of each Department It is estimated that 
the annual cost of the permanent staff should not 
the commencement exceed 4000J per annum No 
estimate of the capital cost of the proposed scheme 
can be made until detailed plans of such buildings 
as the University are prt pared to provide have been 
■obtained and discussed but pending the erection of 
permanent buildings it has been asctrtainod that 
arrangements can be made with the l niversity for 
temporary accommodation 

Among other proposals is one tint officers of every 
forest service should at one period of their career 
return to the institution for a special course 


University and Educational Intelligence 

Cambridge —Dr J H D Scott and Mr W W 
Harvey of Christ s College, have been elected to John 
Lucas Walker studentships in pathology 

Mr T C Wyatt has been elected to a fellowship 
At Christ s College 

lhe directors of Messrs Barclays Bank Ltd have 
given 100 d towards the cost of the new engineering 
laboratory 

Details of the 1 -itcst proposals as to women students 
At Cambridge have now been published The 
memorial (which h is been signed by nearly two 
liundred residents including Sir Clifford Allbutt Prof 
Eddington Dr hen ton Dr T H Griffiths Prof 
Tnglis Sir WiJlnm Pope Dr Rivers Prof Seward 
Sir Joseph Ihomson and Dr Whetham) asks that 
women sh ill be matriculated is members of women s 
colleges shall be eligible for all degrees with ill 
privileges except membership of the Senate and of 
the El ctoral Roll also that they shall be eligible 
for scholarships prizes and studentships professor 
ships readerships lectureships and examinerships of 
the University and for membership of boards and 
syndicates Women would be present on the council 
of the Senate as assessors without vote There 
would be provision against mixed colleges and against 
an increase of resident women m statu pupMart 
beyond 500 The council proposes to have this 
scheme and the alternative scheme which merely 
offers the women titular degrees voted on during the 
present term The new scheme is the result of a 
conference b tween some of the supporters and some 
of the opponents of the old Report A and is backed 
by the signatures of 115 supporters of Report A and 
of 50 opponents of this report 

I ondon —The first of a course of eight advanced 
lectures in physiology was given In the physiological 
laboratory St Bartholomew’s Hospital West Smith- 
field E C 1 on Tuesday by Prof W D Halliburton 
upon the subject of Cerebrospinal Fluid The 
remaining lectures will be as follows —May 10, Prof 
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M S Pembrey The becretion of Milk, May 17, Mr 
J Barcroft, Alpinism, May 34, Prof W M Bayhst, 
The Reaction of the Blood, May 31, Prof J B 
Loathes, Tyrosine 1 June 7, Prof E H Starting The 
Heart m Exercise, June 14, Dr H H Dale, Anae 
phylaxis, and June si Dr Leonard Hill, The Capil 
laiy Circulation 

Another course of eight lectures on “ Reception of 
Sensory Stimuli will be given by Prof H E Roaf 
m the physiology theatre London Hospital Medical 
College Turner Street Mile End E 1, at 4 30 p m , 
on rhursdays May is 19 and a6 and June s 9 16, 
23 and 30 The lectures in each course are addressed 
to advanced students of the University and to others 
interested in the subject Admission it free without 
ticket 


Tub Zionist Organisation is prepared to send a lei 
turer on the Jewish national movement free of all 
charge to any organisation or society lhe lecture 
can be illustrated by lantern slides dealing with Pales 
tinian life -rad sienery Persons interested should 
write to the Lecture Secretary Zionist Organisation, 
77 Great Russell Street London W C 1 

A provisional programme has been issued of the 
summer meeting of the Institution of Electrical En 
gineers to be held at the Scottish untre (Glasgow) on 
June 7 10 On the first day of the meeting Mr R B 
I Mitchell will describe the Daln arnock gmcrating 
station which will be followed bv a visit to this jjower 
station On the second dav Prof M Maclean will 
give i paper entitled The H>dro-rI trie Resources 
of the Scottish Highlands * The last d iv of the 
meeting will be spent at Oban rad a visit will be 
paid to the hydro-electric installation of the British 
Aluminium Co 

Acting in co operation with the Royil Academy of 
Sciences in Holland the Anglo Bitavian Society is 
attempting to foster a fuller understanding between 
scientific men in Holland and England by arranging 
for addresses to be given by Dutch lecturers in 
London and by English men of science in the four 
universities of the Nethcrl mds In March last the 
lectures in Holland were inaugurated at Leyden by 
Dr Thomas Lewis of University College Hospital 
who gave an account of his recent work on the heart 
On April 14 and 16 Prof Elliot Smith delivered ad 
dresses at Groningen ind Utrecht respectively on 

Vision and Evolution In 191a Prof Elliot Smith 
directed attention (Nature September 36 1912) to 
the far reaching results in tne evolution of the 
Primates of the substitution of vision for smell as the 
guiding sense in man s arboreal ancestors In the 
Montgomery lecture in Dublm last autumn he de 
veloped this theme further by demonstrating the pro. 
found influence exerted upon the evolution of the 
brain by the acquisition of stereoscopic vision In 
the lectures given in Holland attention was conceit 
trated on the changes which are brought about in 
the cerebral cortex of an animal which for the first 
time acquired powers of true observation and the 
means of appreciating form space and time The 
possession of acute vision in conjunction with extreme 
mobility and co-ordination of the eyes and such deli¬ 
cate tactile instruments as the hands which under 
the guidance of vision explore the surrounding world 
and learti by experiment gave the animal the curiosity 
and the incentive to embark upon the voyage of die 
covery which eventually led to the emergence of 
man’s intelligence and aesthetic appreciation, and m 
a result the attainment of his distinctive knowledge 
and powers of discrimination 
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Cal en dar of Scientific Pioneers. I Societies and Academies 


May S, ISIS. Peter Owtav Li|wm DtneMet died 

■—lhe successor of Gauss at GoUingcn DirichUt dul 
original work on the theory of numbers and Fourier k 
theorem and wrote on the discovers of Gauss and 
Jacobi 

May 5, IMS Auguat WdkeM von Hofmaiw dMd - 

A great leader in the chemical world Hofmann in 
1845 at the age of twenty-seven through Liebig 
become head of the Royal College of Chemistry, 
London where many prominent chemists were 
trained His work related to many problems in 
organic chemistry, and especially to the coil tar in 
dustry Returning to Germany in 1864 the following 
tear he succeeded Mitscherlich in the University ot 
Merlin 

May S, ISM Pnadnoh Hehmoh Alexander, Baron 
van Humboldt died —Possessing a passion for travel 
ind science Humboldt during 1799-1804 made a 
memorable journey with Bonpland in South America 
Hta great scientific woik Cosmos was published 
during 1845-58 

May «, ISM Alexander WriSam Wrikamton died — 

Williamson in 1855 succeeded Graham in the chair of 
chemistry in University College, London For his 
work on etherification he was awarded one of the 
Koval medals of the Royal Society 
May S, 178*. Antonia Lauroqt Lavoisier died —The 
founder of modern chemistry and one of the most 
distinguished victims of the Trench Revolution, 
Lavoisier perished beneath the guillotine at the age of 
fifty In prison he refused poison saying I set no 
more value on life than you do, and why seek death 
before its time? It will have no ghune for us Our 
true judges are neither the tribunal thaL will condemn 
us nor the populace that will insult us Wc are 
stricken down by the plague that is ravaging France 
One hundred and six years after his death Paris as 
the result of an internation il subscription erected the 
monument to L woisicr which stands behind the Made 
letne Church close to where he once lived 
May S, 1M3 James Thomaaa 4Jsd —The elder 
brother of Lord Kelvin Thomson was a distinguished 
physicist and engineer, and in 1873 succeeded Ran 
ktne in the chair of engineering at Glasgow 
May S, IBM. Joseph Lotas CUy-Cussae died —A 
professor of chemistry at the Fcole Polvtechmque 
Gay Lusaac was known principally for his researches 
into the chemical and physical properties of gases 
and vapours In 1815 he isolated cyanogen 
May IS, ISM Laonkard Puaka died —Fuchs is 
regarded as one of the founders of German botany 
His name is perpetuated by the word fuchsia first 
applied to the plant in 1703 by Plumier 
May IS, IMS Thomas Young died —A pioneer in 
physiological optics the advocate of the undulatory 
theory the first to use the term energy * for the 
product of mass into the square of velocity and the 
introducer of “Youngs modulus Young has been 
referred to as the most clear thinking and far seeing 
natural philosopher of his age 
May IS, ISIS. Stanislao Oamnxaro died-The 

greatest of Italian chemists Cannusaro held posts at 
fisa Alessandria Genoa and Palermo, took part in 
the liberation of Sicily and from 1871 was professor 
of chemistry it Rome His greatest work was the ex 
tension and application of the hypothesis of Avogadro 
May IS, 1S71 Sir John PredorMc WWam Horsehel 
died —Bv his work in physics and astronomy and bv 
his writings Herschel exerted a great influence on his 
fellows His fame was hrgeh enhanced b> his astro 
mimical work at the Cape of uood Hows faring 
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Royal Sodsty Aprd 21 —Prof C S Sherrington, 
president m the chair—Prof J Mj A quantum 
theory of colour vision In accordance with the 
physiological law of nerve impulses, known as the 
all or none law the cone is connected with the 
optic nerve through a plurality of nerve fibres the 
rod being cc nnected through one fibre only I bn, is 
supported by histological evidence lh fundamental 
colour sensations may be taken as corresponding to 
frequencies in the ratio 234 and this is the ratio 
of the energies of the corresponding quanta and of 
the kinetic energies of the electrons liberated It is 
supposed that this is also the ratio of the numbers 
of fibres activated in the cone In the case of the 
rod quinta tan activate but one fibre hence its 
achromatic functions In the case of the cone the 
activation of two three or four fibres evokes the 
fund imental sensations White sensation arises when 
all nine fibres ore lctivated Colour sensation curves 
colour bl n loess and the energy rel ltions of colour 
sensation and luminous sensation are discussed—Prof 
A V Hill The ent rgy involved in the electnc change 

in muscle and nerve An expression is given for the 
heating effect in a muscle or nerve of the currents 
prodded by the electnc response accompanying the 
propagated impulse In a muscle the heat produced 
is not more th in one hundred thousandth part of the 
energy liberated in a twitch in a nerve it is of the 
order of size of 3 5 x 10 * calorie It is concluded 
from the smallness of these quantities that no 
appreciable provision of energy is required in the 
propagation of the electric response and that the 
physico-chemical change producing the response is 
the only factor involved in the propagated nerve us 
impulse —H M Kyk Asymmetry met imorphosis 
and origin of flat fishes rhe flat fishes owe their 
change of form in the beginning to an inherent asym 
metry of the abdominal ergans the coil cf the gut 
other organs develop asymmetrically according to the 
balance and persistent flexures convey the asymmetry 
to the skull Many normal teleosts form 1 coil and 
display the same initial disturbances but their balance 
Is less defective and the skull escapes deformity in 
various wavs The metamorphosis of flat fishes takes 
place during the pelagic stages the fish swims and 
lies on one side because that side becomes the heavier 
After the demersal habitat has been attained changes 
in fundamental structure are improbable so essential 
differences indicati separate origins The flat fishes 
have appeared in phy logenv—that is the skull became 
affected bv the asymmetn of the bt dv wh« n the coil 
of the gut was forming and when the caudal region 
came to occupy more than half the total length Con 
firmation of this view is found in the affinity of each 
group to separate types of normal teleosts ranging 
from the Macrurids to the Percoids —T L PTanksrJ 
Studies in the cytology of the statolith apparatus in 
plants viewed in relation to their habit and biotogicat 
requirements (1) The reaction to external stimuli of 
some liverworts The degret of geotrnpir irritability 
corresponds in general with the biological require 
ments of the plant The statolith apparatus Is usually 
absent in vegetative thalll where position is -jof no 
Importance while it is most strikingly developed in 
the strongly geotropic gametophores and soorogonn 
(a) The movements executed bv fern fronds in 
response to Internal and external stimuli In fifteen 
species representative of the Fllicales geotropic 
irritability was always present though both latent 
and reaction times are greater than the corresoondlttg 
perjods for Atiglospefffli implying physiologic*! 
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•volution A cylinder of statocyte time u always 
developed in the ground tissue of the young raclus, 
which disappears at about the time of unfolding of 
the leaflets when response to gravity also ceases In 
Atpltntum bulbsftrum a curve showing the amount of 
statocyte tissue present corresponds more closely with 
the curve of geotropism Growth continues some 
time after the simultaneous loss of the statolith 
apparatus and the power of gravitational response 
April a8 —Prof C S Sherrington, president in the 
chair—Prof H Laaib and R V WhweU JThe 
vibrations of a spinning disc This investigation was 
suggested by the occasional failure of the blades 
of steam turbines apparently resulting from flexural 
vibrations of the turbine disc Expressions have been 
obtained for the gravest natural frequencies of vibra 
tion (i) by exact methods on the assumption that the 
disc is so thin or rotates so fast that the restoring 
effects of centrifug'd force are predominant and the 
effects of flexural rigidity negligible (2) from Kirch 
hofl s theory for flat circular plates in cases for which 
the opposite assumption can be made and (3) by 
Rayleigh s approximate method employing an assumed 
curve of deflection for cases in which both centrifugal 
aad flexural effects require to be taken into account 
Employing method (%) the gravest natural frequency 
of vibration must be over-estimated It is shown 
that a corresponding lower limit can be obta ifcd by 
considering each restoring system separately —Dr W 
Rsssahala Ihe hardness of solid solutions It is 
suggested that crystals of a solid solution of metal B 
in metal A are built up on a single space lattice 
system similar to that of crystals of pure A but that 
certain atoms of A are replaced by atoms of B As 
the atoms of B are necessarily dissimilar from atoms 
of A this involves a certain amount of distortion of 
the space lattice the amount of which will depend 
upon the degree of dissimilarity between the two kinds 
of atoms The mechanical properties of the crystals 
will be affected bv the distortion surfaces which were 
plane gliding surfaces in the crystals of pure A being 
no longer perfectly plane m the solid solution crystals 
and consequently offering an Increased resistance to 
slip within the crystal The greater the distortion 
produced by the introduction of an atom of B the 
greater will be the hardening effect of the introduction 
of B into A in the form of solid solution As a first 
approximation the hardening effect of one metal upon 
another in solid solution is inversely proportional to 
th» aolubil ty of that metal in the first This is shown 
to be in accordance with fact in regard to the alloys 
of many metals—W Hartras and Prof A V HO 
A method of analysing galvanometer records The 
motion of i galvanometer connected to a thermopile 
in contact with a body producing or absorbing heat 
is governed by linear differential equations with con 
stant coeffic ents From the relation between galvano- 
meter deflection and tupe the relation between heat 
production and time can be determined It is ncces 
sary to construct a control curve 1 e the relation 
between galvanometer deflection and time for an 
instantaneous liberation of heat in the body on the 
thermopile The observed curve is reconstructed in 
terms of the control curve and employing a 
numerical method described a fair analysis of the 
course of the production or absorption of heat can be 
mft d“ —T H lUwaaa A new form of Wehnelt 
interrupter The new interrupter consists of a 
platinum wire Immersed in a saturated solution of 
ammonium phosphate The whole is contained In an 
alunrpnium vessel which acts as the cathode The 
current density at the anode is one-quarter of the 
value In the old form of Wehnelt interrupter con 
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sequently there is less heating of the electrolyte and 
lest disintegration of the platinum wire The Inter 
rupter can be used with alternating currents which it 
rectifies The secondary discharge, obtained from the 
new type of interrupter is very disruptive, and has 4 
large'peak value There is no self induction in the 
circuit when used with alternating currents The 
primary current wave-form has been investigated with 
direct and alternating currents—T L IbM borne 
experiments on thermal diffusion The method 
depends on the use of the katharometer as an instru 
ment for accurate gas analysis A temperature 
radient was applied to a number of mixtures of 
ydrogen and carbon dioxide by passing them through 
a cylindrical glass tube down the middle of which 
was a platinum helix heated by an electric current A 
steady flow of the gas mixture was maintained and 
the gases were drawn off from the hot and cold regions 
of the tube afterwards passing through a differential 
katharometer for analysis There was i general ten 
demy for the hydroten to dtffise tiwarcL the hotter 
region and the carbon dioxide towards the cooler 
region confirming the results of Chapman and Doot 
son C urves aro drawn showing that the amount of 
separation is proportional to logT / f, where 1 and 
1 , are the absolute temperatures of the hot and cold 
regions The maximum separation for a given tun 
p era tun, gradient s obtained in mixtures containing 
from 50-60 per c nt by volume of hydrogen The 
results give strong support to the theory worked out 
bv Chapman in his kinetic theory of gases The 
amount of separation is less than would be expected 
if gas molecules behaved like rigid elastic spheres — 
B N Chakravarty The diffraction of light inedent 
at nearly the critical angle on the boundary between 
two media 

Aooclstioa el Eceaewk B Mo gists April 22 Sir 
David Pram in the chair—W A Millard Green 
plant matter as a decov for Actinomyces scabies 
in the soil The work of Gillespie Hurst and 
Martin was criticised and the obligate relation of 
potato-scab to a certain range of hydrogen ion values 
disproved Experiments earned out during several 
years at I eeds were described and interpreted in terms 
of the author s decoy theory —E H Richards 
The action of bacteria and protozoa in conserving the 
nitrogen in sewage A brief account was given of 
the activated sludge process bv which intense aerobic 
treatment Increases the nitrogen content from a per 
cent to from 5 to 7$ per cent the whole of this 
being denved from the urea in the initial sewage 
Estimating the weight of dry matter in protozoa and 
bacteria at 25 per cent tho author s experiments at 
the Rothamsted Experimental Station showed that 
the nitrogen contained in these organisms gave 8 per 
cent a remarkably close approximation to the in 
creased nitrogen after activating sewage Rotham 
styd experiments were described which illustrated the 
valuable manurial propert es of activated sludge — 
G P Wiltshire The methods of infection of the 
apple canker fungus The parasite enters apple tree* 
through wounds caused bv various natural and art! 
ficnl agents but the primary channel of invasion 1* 
through small cracks in the leaf scars The course 
of sich infection was described in relation to the 
relative susceptibilities of different varieties of apple 
The discovery of leaf scar infection modifies ideas as 
to the treatment of aople canker and possible control 
measures were considered 

Paris 

Academy ef Sdsaces April 11 — M Georges Lemome 
in the chair—P Appel! The periodic movement of 
a fluid — B MM Observations of the solar 
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eclipse of April 7, 1921, at the Pari* Observatory.— 
M. DmvIM: The explanation of the appearance of 
certain new forms of Lamellibranchs.—A.« Graawet: 
The utility in physical astronomy of the consideration 
of sensibility of lines of the spectrum.—M. 4 * Spam: 
The maximum yield of turbines.—M. Emile Borel 
was elected a member of the section of geometry in 
succession to the late Georges Humbert.—P. Herbert: 
The polynomials of Hermite-Didon and the Laplace 
functions in hyperspace.—A. Deajoy: The characters 
of certain intcgrable functions and the corresponding 
operations.—C. Nerdmsan: The apparent diameter 
of a Orion. The apparent diameter of this star has 
been recently determined by Michelson, making use 
of an interference method the principle of which Is 
due to Fizeau. Michelson’s figure o 046* Is compared 
with the figure (0-059*) obtained by the author's in¬ 
direct method based on photometry.—E. Esclsagoa: 
Observations of the eclipse of the sun of April 8 made 
at the Strasbourg Observatory.—A. Lettsf. The 
eclipse of the sun of April 7, 1921. Risumi of ob¬ 
servations carried out at the Besancon Observatory.— 
M. Metrax: Observation of the eclipse of the sun of 
April 8, 1921. The phenomenon of the black drop 
was seen during this eclipse.—M. MIchkevHch: Ob¬ 
servations of the Reid comet (1921a) made at the 
Observatory of Marseilles with the Eichens 26-cm. 
equatorial. Positions are given for Apnl 4, 5, and 6- 
—J. MascsrtThe eclipse'01 the sun of April 7, 1921, 
at the Observatory of Lyons.—P. Streefcant: The 
flattening of the spheroid of Saturn. From the dis- 
p la ce m ents of the line of nodes of the satellites an 
average figure of 0-1027 or 1/9-74 Is found for the 
flattening. This value is probably more accurate 
than data based on direct determinations.—A. Dievil- 
Ber: The structure of the L series.—G. Reboul and 

R. Lace: The influence of the geometrical form of 
solid bodies on the rhemknl actions which they 
undergo. Further experimental confirmation of the 
conclusions nrrlved at in an earlier confirmation; the 
velocity of reaction is always greatest at the points 
where the radius of curvature is smallest--A. A. 
Oaati-. An automatic apparatus for recording the 
variations of a gaseous mass with time. The mano¬ 
meter measuring the volume changes in the gas has 
a fine nlchrome wire stretched throughout its length; 
this forms ,an arm of a Wheatstone bridge, and thus 
the volume changes converted into resistances are re¬ 
corded photographically. The whole of the gas is 
kept at constant disgregation by balancing against 
a compensation tube kept nt a constant temperature. 
This balance Is maintained automatically by a separate 
electrical arrangement.—C. Matignoa and Mile. G. 
Marchil : The use of enamelled bombs in calorimetry. 
Some of the enamels now In use for lining calori¬ 
metric bombs are attacked by dilute acids, and the 
amount dissolved is sufficient to interfere with the 
accuracy of the nitric acid correction, and atso with 
the use of the bomb In analytical determinations 
(sulphur, phosphorus, etc.). The effect Is most marked 
with new enamel.—G. Da seat: Contribution to 
the study of the add constituents of the resinous 
exudation from the pine. The dextro- and l®vo- 
plmaric arids. By the usual methods of extraction 
the laevo-acid is converted Into its optical isomeride. 
The technique necessary for the isolation of either 
acid in a pure state is described.—J. Roach -. Ob¬ 
servations of the electrical field of the atmosphere 
during the eclipse of the sun of April 8, 1921. The 
electrical field underwent a marked diminution; there 
was a lag of about an hour from the middle of the 
eclipse.—A. Briqaet: The Low Country of Picardy 
north of the Somme; the line of the ancient bank.— 

S. MtfaaMca: The asymmetry and the technical 
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longitudinal sections of the crown of the molars of 
mastodons and elephants.—A. ©shame: Heterotypy 
in the somatic mitosis of Corethra plurmcornit.—P. 
Wlatrebert -. The ancural irritability of the ectoderm 
revealed by the ciliary displacement of the embryo 
in Rana temporarta.—W . Kopaczewski: Surface ten¬ 
sion and antianaphylaxy. A criticism of the views and 
experiments of M A Lumi&re on the importance of 
surface tension in connection with anaphylactic shack. 
— M. Ksyser : Researches on the azobacter. 
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The Potash Position. 

T HE situation of Great Britain as regards a 
due supply of potash is again attracting 
attention, and the present moment may be looked 
upon as opportune for briefly retiewing its lead¬ 
ing features. Potash is one of the essential re¬ 
quirements of a country like our own; it is used 
in many ways, mainly in various branches of 
chemical industry, in glass manufacture, and in 
agriculture, its application in the last-named 
being by far the most important. Thus it 
has been estimated that in 1913 the world's 
consumption of potash (calculated as K t O) 
was about x, 000,000 tons for agricultural 
purposes, as against 135,000 tons for all 
other purposes. Before the war this consump¬ 
tion was supplied entirely by Germany, chiefly 
from the mines situated in Germany proper— 
namely, Stassfurt, Brunswick, Hanover, etc.— 
and to a much smaller extent from the mines in 
Alsace, then subject to Germany. All these mines 
were in German hands, controlled by the Potash 
Syndicate, which deliberately limited the Alsatian 
output to 5 per cent, of the total, in order to pro¬ 
tect the very large capital that had been invested 
in the North German potash mines. In 1913 the 
consumption of potash fertilisers (in tons of KjQ) 
was as follows:— 
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Germany . 

... 53*.™* 

United State* . 

... a 3 '.68g 

Holland . 

. 43.478 

France 

.. 33» ,, S 

Auitrla-Hungary 

25,073 

Russia 

24,260 

Great Britain 

23,410 

Other countries 

62,955 

480,082 


In that year German land received just about 
eight times as much potash per acre as did land 
in this country; it is true that our needs are less 
in this respect than are those of Germany, first, 
because our land is on the average much heavier 
than that cultivated in Germany, thus needing 
le« potash, whilst it appears also to be richer 
naturally in potash; and, secondly, because some 
of the crops, such as potatoes, grown in Germany 
on a far larger scale than here, require more 
potash. In spite of this, however, there seems 
little doubt that this country could use with great 
advantage very much larger quantities of potassic 
manurial agents than it has done in the past. 

Given the raw materials, the preparation of the 
\arious finished products is relatively a simple 
operation so far as chemical manufacture is con¬ 
cerned, so that the question whence we are to 
obtain the necessary supplies of potash can be 
answered only by a study of the natural sources 
available. Before the war these came, as has 
been seen, wholly from the vast deposits of potas¬ 
sium-bearing salts under German control. Since 
the recovery by France of the lost provinces of 
Alsace-Lorraine, our Ally has now resumed pos¬ 
session of the Alsatian potash deposits. These 
deposits are far more important than their re¬ 
stricted production under the German rdgttne 
would have implied. They underlie an area of 
some 200 square kilometres, lie relatively flat at 
a depth of some 600 metres, are up to 4 metres 
in thickness, and are estimated to contain about 
1500 million tons of crude potash salts. In 
their mode of occurrence, therefore, they present 
very great advantages over the steep-lying, coni, 
torted North German deposits, which lie beneath 
heavily watered strata, and can be won 
only by means of difficult and costly methods 
of shaft-sinking. Above all, the Alsatian de¬ 
posits are immensely superior in chemical 
composition to their North German com¬ 
petitors; they are much richer in potash, for 
whereas the German crude salt averages about 
10 or 1 a per cent, of K» 0 , the French deposits 
contain a proportion that is variously stated as 
between 18 and 25 per cent, of K* 0 ; moreover, 
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the former contain a large proportion of magnesic 
chloride, whilat the latter are practically free from 
this objectionable impurity 

In addition to the Alsatian and German de 
posits, a number of other deposits are known 
There are deposits in Galicia, which have been 
worked m a small way for some years as also 
at Erythrea, in Italy, and the existence of a 
number of others that have not yet been worked 
has been recorded It appears that the recently 
discovered deposits in Catalonia, Spam, are likely 
to prove quite important In several parts of the 
world lakes rich in potash salts have been worked 
—eg in Tunis, in Chile, and in the Lnited 
States Those in the last named country occur in 
Central Nebraska, and produced salts carrying 
40 000 tons of K|0 m 1918, the producing capa 
city being estimated at 50,000 tons or about one- 
half of the total producing capacity of the entire 
United States 

In this country the only practically available 
source of supply is the flue dust from blast 
furnaces It has long been known that this dust 
contains potash, but the amount was small, and 
worse still very variable depending largelj upon 
the working of the blast furnace As the result 
of a number of experiments initiated by Mr K M 
Chance, of the British Potash Co , Ltd , it was 
discovered that by adding a small proportion of 
salt to the blast furnace charge, practically all the 
potash present could be volatilised as chloride 
and recovered in the flue dust Messrs Rossiter 
and Dingley investigated for the above company 
the percentages of potash in a large number of 
iron ores, and pubbshed their results in 
November, 1919 in the Journal of the Society of 
Chemical Industry Tlje ores richest in potash 
are the bedded ironstones of Secondary age, such 
as those of Northamptonshire, Cleveland Lincoln 
shire aud Oxfordshire, which showed respectivelv 
043 per cent, 036 per cent 036 per cent and 
030 per cent of potash When salt is added to 
the charge of a blast furnace smelting these ores, 
flue dusts are obtained that contain about 30 or 
35 per cent of KgO as chloride or other water 
soluble salts Such dust is therefore, consider 
ably richer in potash than the ordinary manorial 
salts hitherto supplied from Germany and it 
seems probable that it could be applied direct to 
the land with very beneficial results, though not 
much work has as yet been done in this direction 
The experiment of adding salt to the blast¬ 
furnace charge has as yet been tried in only a 
few works, and the bulk of the dust thus produced 
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appears to have been worked up for potash salts 
at the works of the British Potash Co, Ltd , at 
Oldbury In the paper already referred to, it is 
calculated that if the salt process were adopted 
in every blast furnace in Britain, potash equivalent 
to 50,000 tons of KjO could be recovered annually 
This figure is about double that of the British 
consumption of potash for agricultural purposes 
before the war, but falls far short of the amount 
that we really require in this country, whilst it 
need scarcely be said that nothing even remotely 
approaching it has as yet been produced, nor does 
there appear to be the slightest prospect of reach 
mg it for many years to come 

In the meantime, British agriculture needs 
potash and needs it most urgently Agriculture 
is the most vital of our industries, and when the 
process of destroying our coal mining industry, 
and with it our manufacturing industries gene 
rally now apparently m full swing, has been con¬ 
summated, it will be the only means by which the 
inhabitants of these islands can continue to exist 
It would appear, therefore, that the best policy in 
our national interests is to help our French Allies 
to develop as speedily as possible the potash re 
sources of their recovered province and to obtain 
from them the supplies of potash which our lands 
neglected in this respect during the war, so 
sorely need Of course the potash-bearing 

blast furnace flue-dust would continue to be 
worked up as it is at present for the manufacture 
of high grade salts of potash, and no doubt it 
would be able to supply a certain proportion cf 
the British consumption of such salts, and to this 
extent decrease our imports 

Human Palaeontology. 

Les Hommei Fossdez Eliments de PdUontologxe 
Humaine By Prof Marcellm Boule 

Pp xi+ 491 (Pans Masson et Cie 1931 ) 
40 francs net 

O N opening the covers of this magisterial work 
by Prof Marccllin Boule, one has the feel 
mg of having entered a court of justice where 
a severe judge has conveyed to counsel and to 
witnesses that his cases are to be tried according 
to the strict law of evidence, and that he will 
stand no nonsense All the cases on which is 
based our conception of the antiquity and origin 
of man come up for review, judgments are duly 
given in such clear, unmistakable terms that they 
carry with them an air of finality For example, 
there is the case for eoliths—whether they have 
been fashioned by the hand of man or by Nature, 
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the judge listens to what Sir E. Ray Lankester 
and Mr. T. Reid Moir 'have to say for the worked 
flints from the Pliocene deposits of East Anglia. 
A decided verdict is given against them, because, 
so the judge asserts, it is impossible to tell 
Nature’s handiwork from that of man t For the 
learned judge that ancient stone culture known to 
experts as Chellean, which many archaeolo¬ 
gists regard as marking a high point in man’s 
skill as a worker in flint, is the earliest that can 
be attributed to human hands. He admits that 
there must be preceding and more primitive stone 
cultures, but Prestwich and Harrison, and also 
M. Rutot who has espoused the cause of eoliths 
“by the publication of an avalanche of pamphlets,” 
were, and are, gravely in error. 

Then the famous Piltdown case comes up; our 
eminent geologist, Dr. Smith Woodward, finds 
himself very severely handled by our equally 
eminent geological judge. Our British colleague 
is censured, in the first place, for giving the name 
Eoanthropus—“dawn man "—to the being dis¬ 
covered by Mr. Charles Dawson at Piltdown; 
this name, in the judge’s opinion, should have 
been reserved for the early pygmy humanoid form 
which he expects may turn up any day. Here our 
learned judge leans on the case of the horse’s 
evolution as a precedent, but it would be well for 
the reader to remember- that the evolutionary his¬ 
tories of men and horses are not on “all-fours,” or 
even on “all-twos.” In the second place, Dr. 
Smith Woodward is censured for creating a new 
genus of mankind by fitting the lower jaw of an 
extinct chimpanzee to a human skull. Therein 
our judge follows the lead of Prof. Waterston and 
of Dr. Gernt Miller. The latter has even given a 
name to the owner of the Piltdown mandible— Pan 
vetus. Prof. Boule does not like the American way 
of naming chimpanzees, and so has rechristened the 
supposed real owner of the mandible, Troglodytes 
Dawsont l Nor are these all the points in the 
Piltdown verdict; Dr. Smith Woodward, it seems, 
in spite of his ultra-caution, is also in error as to 
the date at which this chimpanzee-man was, or 
chimpanzee and man were, alive on our Sussex 
weald. Dr. Smith Woodward, erring on the side 
of safety, placed them tjust before, or at the dawn 
of, the Chellean culture period; the verdict now 
delivered is that Dawson’s man and Dawson’s 
chimpanzee are later—towards the close of the im¬ 
mense span of time covered by the Chellean period. 
England had a different configuration then, but 
all are agreed that at the close of the Chellean, 
or early in the Acheulean, period our climate was 
much what it now is. Under such climatic con¬ 
ditions one can understand how iJf. Smith Wood- 
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ward’s Eoanthropus eked out a livelihood; but 
how a chimpanzee succeeded in this feat neither 
Prof. Boule nor Dr. Gcrrit Miller has given us 
any enlightenment. 

An equally erratic judgment is passed on the 
fossil remains discovered by Dubois in Java. 
Pithecanthropus is declared to be a giant gibbon 
moving towards the human stem. Verdicts such 
as these need not be taken so seriously as they 
are delivered. Even expert geologists, anatomists, 
and archaeologists will have some sense of the 
humorous situation we have reached in human 
palaeontology. For the benefit of those who keep 
an anti-Darwinian eye on what is passing in our 
anthropological courts, it may be well to explain 
that Prof. Boule is a convinced believer in the 
truth of evolution, is certain that man has de¬ 
scended from a simian form, and is confident that 
we shall find his ancestry in Miocene or earlier 
deposits. He admits, too, that modern man is 
more closely related to anthropoid apes than these 
are to Old World monkeys. The dispute turns 
on the particular route by which man has travelled 
to his present estate. The only evidence 
which will serve as guide has to be gleaned by a 
long and arduous study of the anatomy of 
Primates, and, with all due deference to our 
eminent French colleague and to Dr. Gerrit Miller, 
it is the opinion of the reviewer that neither the 
one nor the other has shown competence in this 
respect. 

It is true that Prof. Boule denounces as utterly 
untrustworthy the Cuvierian axiom—namely, that 
any animal form may be reconstructed from a 
single bone; and yet when he comes to the man¬ 
dible found at Piltdown—a bone showing exactly 
the same degree of fossilisation as an adjacent 
skull, of a size to fit the skull, with a texture and 
structure of bone in keeping with the skull, but 
with certain features in the mandible itself and 
in the teeth which are to be seen in-the lower 
jaws of chimpanzees, and also other features 
which are not—he promptly forgets all about the 
falsity of Cuvier’s axiom, and creates a new 
species of chimpanzee to get rid of the difficulties 
with which the Piltdown discovery has confronted 
him. He forgets, too, that on an adjoining page, 
when giving his verdict on the Heidelberg man¬ 
dible, he states that, had he found the jaw with¬ 
out the teeth, he would have assigned it to an 
ape, but that, had he come across the teeth with¬ 
out the jaw, he would have supposed them to be 
human. If only the frontal bone of Neanderthal 
man were known, it would undoubtedly be 
asaigned to a gorilla with a big brain, because it 
is provided with a great gorilla-like supraorbital 
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ridge. The time has com* which Darwin foresaw 
must come.. He anticipated that, a* our dis¬ 


coveries approach the point of human departure 
from a simian stock, doubts must arise as to 
whether we are dealing with ape-like men or 
man-like anthropoids, so great must be their mix¬ 
ture of simian and human features. This is the 
point we have reached in Pithecanthropus and in 
Eoanthropus, and Prof. Boule has bungled the 
diagnosis in each case. 

Much as we regret to differ from our distin¬ 
guished French colleague, we own to an open 
liking for his frank verdicts and to a fellow-sym¬ 
pathy for some of his human failings. He passes 
the most severe censure on those who venture to 
reckon the length of geological periods in years, 
but presently we find that he himself is a fellow- 
sinner, and gives 135,000 years as a round figure 
for his Pleistocene period—which begin* with the 
extinction of Elephas merukonalis —and that 
about 10,000 years have elapsed since the Ice age 
ended. Then, again, he will have nothing to do 
with genealogical trees of man’s descent; but 
anon we find him guessing just as hard as any 
of us. He admits that the tree that can be most 
easily “defended” is one which brings man’s 
phylum off from the root-stock of the anthropoid 
apes; but all the same he is inclined to go rather 
deeper for a beginning—to the stock.from which 
anthropoids and Old World monkeys arose—the 
Darwinian point of departure. Then, again, he 
expresses the utmost surprise that such a distin¬ 
guished man of science as Prof. H. Fairfield 
Osborn should countenance the reconstruction of 
fossil forms of man. On an adjoining page we find 
quite a daring reconstruction of the face of Nean¬ 
derthal man, with all the facial muscles dissected 
out in the most workmanlike manner. In short, 
we tender the author of this work our sincere 
homage; we commend it as a very clear and com¬ 
plete compendium of the evidence relating to 
man's antiquity and origin—with the proviso that 
the reader must use his own judgment as to the 
true bearing which the facte here presented have 
on the problem of man's evolution. 

Arthur Kuth. 


British Scientific Instruments. 
Dictionary of British Scientific Instruments. 
Issued by the British Optical Instrument Manu¬ 
facturers’ Association. Pp. xii+335. (London: 
Constable and Co., Ltd., 1931.) 31s. 

HE British Optical Instrument Manufac¬ 
turers' Association, which is one of 
the industrial associations working in con¬ 
nection with the Department of Scientific 
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and Industrial Research, ha* just issued tbi* 
very useful dictionary. The main part of the 
work consists of a list of British instruments 
arranged alphabetically, with a brief description 
of each and an indication as to the firm or firm* 
which supply it. Illustrations of a Urge number 
of the more important instruments are also in¬ 
cluded. Some of these are shown in position at 
the National Physical Laboratory. The utility of 
the book is obvious; it serves as a dictionary to 
the inquirer who wishes to know something about 
an instrument which be hears mentioned in con¬ 
versation or reads of in a book; it is also a trade 
handbook, giving the would-be purchaser at a 
glance information as to where an instrument he 
desires to acquire can be obtained. This, however, 
is not all; the volume illustrates in a remarkable 
way the activities of the trade, the range of instru¬ 
ments of British manufacture, and the debt men 
of science owe to the instrument maker. The 
work has been well carried out, the list is very 
complete, and cross-references are numerous; the 
definitions or explanations are clear and concise. 
Thus:— 

" Galvanometer .—An instrument for measuring 
electric currents usually by the deflexion of a 
magnetic needle in the magnetic field created b> 
an electric current, or by the deflexion of a moving 
coil, carrying the current, in the field of a fixed 
magnet. There are thus two main types: the 
moving magnet and the moving coil galvano¬ 
meter.'' 

Or again :— 

" Hydrometer .—An instrument for determining 
the specific gravity of liquids. Attributed to 
Archimedes, but not much used until it was re¬ 
invented by Robert Boyle. It usually takes the 
form of a narrow sealed instrument of cylin¬ 
drical section, and consists of three parts—the 
counterpoise at the bottom; the bulb containing 
air; and the stem with the scale at the top. Made 
of glass or gilt brass. In the latter case the hydro¬ 
meter is usually provided with weights which are 
slipped over the stem and alter the buoyancy of 
the instrument so as to adapt it to liquids of vari¬ 
ous specific gravities." 

Useful illustrations of various patterns of gal¬ 
vanometer are given; it is a mistake, however, to 
spell Sir Wm. Thomson’s name with a “p,” and 
the astatic mirror galvanometer figured is one of 
his. 

But there is more in the book than this dic¬ 
tionary. Meteorology, navigation, and astronomy 
have long been subjects of investigation, end many 
of the instruments described have been devised in 
order to facilitate the study of the weather and the 
stars, or to assist the navigator on the trackless 
waters. Hence there have been included very* 
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interesting accounts of Greenwich Observatory 
and the long list of distinguished astronomers to 
whom British instrument makers owe a large debt ; 
of the Royal Meteorological Society, which for 
seventy years has fostered the study of meteor¬ 
ology and called forth much skill on the part of 
the instrument trade; and of the manufacture of 
optical glass in Great Britain. 

This last chapter contains a somewhat sad story. 
The method of making optical glass was dis¬ 
covered by Guinaud, a Swiss joiner, who lived 
towards the end of the eighteenth century. It was 
carried on, but without much success, by Guinaud 
himself with Fraunhofer at Munich, and by one 
of his sons working with Bontemps at Choisy-le- 
Roi, near, Paris. In 1848 Bontemps came to 
England and joined Messrs. Chance at Birming¬ 
ham, and for some years the Smethwick firm pro¬ 
duced most of the optical glass required by 
opticians throughout the world. Some forty years 
ago Schott and Abbe joined forces, and, carrying 
to success experiments commenced in 1834 by 
Harcourt and Stokes, were able to offer glasses 
with properties needed by the optician. The 
German Government realised what optical glass 
meant in time of war, and did its utmost to 
help the investigators. Then, as now, no support 
was given by the British Government to 
the British firm, just as in 1855, when Sir 
David Brewster did his best to persuade 
the Government to buy the pair of 20-in. 
lenses Messrs. Chance had made, “and construct 
with them the greatest achromatic telescope ever 
contemplated by the most sanguine astronomer,” 
but could arouse no interest, and until the war 
the Jena glasses practically held the field. 

The position is somewhat different now. 
Messrs. Chance and Messrs Wood, of Derby, 
make successfully a number of the Jena 
glasses, and as a consequence of the work 
carried out in the Research* Department three 
glasses have been manufactured with optical 
constants rather more extreme than any 
hitherto available. Still, even now the 
lesson of the last seven years has not been fully 
learned, and, in spite of all the promises, a trade 
vital to the defence of the country seems likely 
to perish before the Government takes the steps 
necessary for its support 

“Great Britain is proud,” as the authors of the 
dictionary claim, "of her predominating share in 
creating the science underlying the manufacture 
of optical instruments. ... It Is only necessary,” 
they continue, “to mention such names as Newton, 
Young, Brewster, Herschel, r Airy, Dollond, 
Lister, Maxwell, and Rayleigh to* realise to what 
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a great extent this country has been responsible 
for the instrument making of the world.” The 
work under review should help, to no small 
degree, in the realisation of this truth, and the 
British Optical Instrument Manufacturers’ 
Association is to be congratulated on having 
brought such a publication to a successful issue. 


Text-books of Organic Chemistry. 

(1) Treatise on General and Industrial Organic 
Chemistry. By Prof. Ettore Molinan. Trans¬ 
lated from the third (enlarged and revised) 
Italian edition by T. H. Pope. Part i. Pp. 
xv + 456. (London: J. and A. Churchill, 1921.) 
3or. net 

(2) A Text-book of Orgaruc Chemistry. By Prof. 
A. F. Holleman. Edited by Dr. A. Jamieson 
Walker, assisted by Dr. O. E. Mott, with 
the co-operation of the author. Fifth English 
edition, completely revised. Pp. xviii+642. 
(New York: John Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd., 1920.) 
18*. 6 d. net. 

HE two books under review are in a sense 
complementary, the one being mainly tech¬ 
nical and the other theoretical. The author of the 
first says:— 

“ Holieman’s treatise is confined to a theoretical 
and systematic exposition of the many organic 
compounds, the industrial side of the question 
and the application of these compounds being 
almost entirely neglected. It is hence difficult for 
the student to ascertain which of the thousands of 
substances described are really of practical 
importance.” 

It would be interesting to have Prof. 
Holieman’s opinion of Molinari’s treatise. Every¬ 
thing depends upon the point of view of the 
author and upoa the class of student for whom he 
writes. Both books have their good points, and 
both are deservedly popular. We should, how¬ 
ever, be unwilling to put either treatise into the 
hands of the beginner, who requires something* 
more elementary, more general In scope, and less 
specialised in treatment. Having obtained a 
knowledge of fundamental principles, he could 
then take up Holleman and supplement it with 
Molinari. No more satisfactory combination 
could be made; for neither book is complete in 
itself. 

(1) With all its wealth of detail and illustrations 
of technical operations, it must be admitted that 
itf Molinari’s treatise the philosophical method is 
conspicuous by its absence. This is partly due to 
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the. arrangement, whereby the principle* of struc¬ 
ture and the various theories connected with the 
subject are condensed together in the introductory 
section, together with the essential facts upon 
which they are based 
Here is an example taken from p 16 — 

* Kekuli and independently of him Couper 
[spelt ‘ Cooper ’], brought to light another most 
important property of carbon, resulting from its 
four equivalent valencies They showed that 
carbon atoms possess also the property of com 
bining directly one with another " 

No one reading this paragraph without pro 
vious knowledge would imagine that a theoretical 
conception was being put forward to explain 
certain facts, for none of the fact s are forth 
coming 

It is difficult enough in ordinary circum 
stances to impress upon the student the impor¬ 
tance of separating hts facts and his theories but 
where theories and facts are jumbled together m 
this fashion the task is made well-nigh impossible 
Although the treatise does not profess to take 
into account industrial progress in the different 
branches of chemistry or statistical data beyond 
the year 1913 it is obvious that a large amount of 
additional information his been introduced— e j, 
on p 236 there is an interesting account of 
Chemistry and the War n which a descrip 
tion is given of the various * poison gases and 
their preparation Moreover the increase in bulk 
in vol u (Organic Chemistry) has made it 
necessary to divide it into two parts 

(2) The number of editions through which 
Prof Holleman s text book has passed and the 
variety of languages into which it has been trans 
lated afford sufficient evidence of its continued 
popularity 4 s previously stated, it is essentially 
theoretical in character with passing and rather 
superficial references to the physical side of the 
subject \\ e think the student would be well 
advised to study this branch of the subject in a 
special treatise on physical chemistry where it 
is treated m a more comprehensive and general 
iashion It is impossible for him to obtain ade¬ 
quate information on the physical properties of 
organic compounds from such scan tv descriptions 
as are given here 

In conclusion, may we suggest that the obsolete 
glass funnel and cone figured on p 30 should be 
replaced by a modem porcelain funnel, and that 
an alternative and simpler form of melting-point 
apparatus should be added to the one illustrated 
on p 31, which we believe was rarely, if ever, 
used by its inventor? 
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Forestry la the United States, 

(1) The United States Forest Pokey By Prof 
J Ise Pp 395 (New Haven Yale Univer¬ 
sity Press, London Humphrey Milford, Ox¬ 
ford University Press, 1920) 21s net 
(a) Forest Management By Prof A B Recknagel 
and Prof J Bentley, jun Pp xui + 269+m 
plates (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1919) 
ijj 6 d net 

(3) forest Products Their Manufacture and Use 
j By Prof N C Brown Pp xix + 471 (New 
York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1919) ax* net 
(1) THHE wise use and the conservation of the 
1 wealth of timber still existfhg in the 
United States are promoted by a presentation of 
the history, by a trained economist, of the effects 
of legislation and Government idmimstration on 
the ownership and management of American 
forests from Colonial days to the present tune 
The author calls it a story of reckless and waste 
ful destruction of magnificent forests, and of 
flagrant and notorious thefts of public lands 
The picture, however is not so dark as this 
though the account of the frauds perpetrated 
under cover of the Free limber and the Stone 
and Timber Acts of 1878 and of even later legis 
Nation is very startling 

1 he idea of forest conservation is not modern 
In 1681 William Penn issued an ordinance 
which enjoined the preservation of one acre in six 
of the forests of Pennsylvania, while strict laws 
against forest fires were passed by many of the 
Colonies These early measures proved ineffect 
ual Real progress began with the Act of 1891 
which empowered the President to set aside forest 
reserves out of the public domain still retained by 
the Federal Government This has been the 
means of creating the National Forests, which 
now aggregate 176,000,000 acres, under foe con 
trol of a highly trained Forest Service This 
splendid work of conservation has been done m 
the teeth of tremendous opposition, and even now 
in some quarters there is continual criticism of 
the policy and operations of foe Forest Service 
It is, however, generally admitted that a careful 
classification of all public lands is necessary, and 
that only those which are fit for agricultural pur 
poses should be alienated This principle will 
preserve foe National Forests Prof Ise s 
treatise Is an animated history of foe struggle for 
foe conservation of foe forest* of the United 
States, and deserves careful perusal by statesmen 
and economists m our own Dominions and 
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(a) We doubt whether this book is sufficiently 
elementary to be of service to the private owners 
and managers of goods for whose use it was 
intended. A working-plan document, the headings 
of which take up ten printed pages, will scarcely 
appeal to the ordinary forester. The book is not 
a whit simpler than the well-known manual 
of Schlich, vol. iii., which for many years has 
been the recognised text-book on forest manage¬ 
ment in British and Indian forestry schools. 

It may, however, supplement that authority to 
some extent, for it throws light on forestry terms 
and usages in America—for example, the advanced 
student will find in it interesting matter con¬ 
cerning subjects like "log-rules" and "stumpage- 
values.” The chapter on “timber-cruising” will 
be useful to foresters who intend to practise 
abroad in wild regions where rough-and-ready 
methods of estimating the value of timber in virgin 
forests are the only practicable means. The book 
concludes with an appendix of useful tables. 

(3) This volume treats of the main industries 
which are dependent for their raw materials on 
the miscellaneous products of the forest, and we 
welcome it as the first American text-book on this 
subject. The author spent ten years of investiga¬ 
tion and travel in the United States on its pre¬ 
paration, and has incorporated with his own ob¬ 
servations much information from scattered reports 
and papers. A separate chapter is devoted to each 
industry, ample details being given of raw 
materials, processes of manufacture, equipment 
and machinery, costs, utilisation of waste pro¬ 
ducts, etc., interspersed with specifications, tables, 
and statistics, and concluding with a select biblio¬ 
graphy. 

The industries described ate important, and in¬ 
clude wood-pulp and paper, tanning materials, 
veneers, cooperage, turpentine, wood-distillation, 
charcoal, boxes, railway sleepers, poles and posts, 
mining timber, firewood, shingles, maple sugar, 
djewoods, excelsior, rubber, and cork. 

Prof. Brown’s treatise is appropriately illustrated, 
and replete with accurate information. It will 
prove useful to foresters and manufacturers gene¬ 
rally, and it should be perused by all interested in 
the economic working of our own woodlands, for 
it suggests methods* by which thinnings, under¬ 
wood, and waste timber might be utilised. 

Our Bookshelf. 

The Journal of the Institute of Metals. Vol. xxiv. 
No. a, 1920. Edited by G. Shaw Scott. 
Pp. xiv + 547 + xi plates. (London: The In¬ 
stitute of Metals, 1930.) 31s. 6 d. net. 

The latest volume of this journal contains an un¬ 
usually large number of important papers. The 
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May lecture by Dr. Benedicks deals with recent 
work in thermo-electricity, and gives details of the 
author’s discovery of a thermo-electric effect in 
circuits composed of a homogeneous metal. These 
results have been published elsewhere, but they 
are now brought together in a concise and con¬ 
venient form. The study of crystal growth in 
metals which have been subjected to cold work, 
by Prof. Carpenter and Miss Elam, contains many 
interesting observations. The authors were for¬ 
tunate enough to find an alloy which preserves a 
complete record of successive stages of crystal 
growth on a prepared surface, and this has en¬ 
abled them to trace, with remarkable clearness, 
the course of events throughout a variety of con¬ 
ditions. The difficult system of alloys of 
aluminium and magnesium has been investigated 
by metallographic methods by Mr. Hanson and 
Miss Gayler, the results being recorded in the 
form of an equilibrium diagram presenting several 
unusual features. A note by Mr. Dickenson, on 
intercrystalline brittleness produced by the action 
of fusible metals on brass under stress, contains 
facts which bear on the nature of brittleness in 
general, while another note reviews the evidence 
for the allotropy of zinc. Several papers deal with 
practical brass foundry questions, and another 
describes the experience on war vessels with 
regard to the corrosion of condenser tubes, on 
which a committee of the institute and other 
bodies continues to conduct elaborate investiga¬ 
tions The volume contains, as usual, a very 
large number of abstracts of papers published else¬ 
where, and mention should be made of the ex¬ 
cellence of the numerous plates of photomicro¬ 
graphs. C. H. D. 

The Bahama Flora. Bv Prof N. L. Britton and 
Dr. C. F Millspaugh. Pp. vm + 695. (New 
York ■ The Authors, New York Botanical 
Garden; London: Dulau and Co , Ltd., 1920.) 
37J. 6d. net. 

The first thing which strikes one on opening this 
flora is the excellent paper, such as one seldom 
sees on this side of the Atlantic. Prof. Britton’s 
name is a guarantee of the excellence of the work 
regarded as a flora; and though some who arc 
accustomed to the older floras will probably find 
comparisons increased in difficulty by the number 
of splittings of genera that have been made, no 
one who has worked with tropical plants in the 
living condition will be likely to question the 
necessity of this splitting in a great number of 
cases. This is the first complete and modern flora 
of the Bahamas, and many people, not realising 
that the group is a trifle larger than Jamaica, and 
much larger than all the remaining British West 
Indian islands, may be surprised to learn that 
they contain 995 species of flowering plants. 

Prof. Britton states that there is no geological 
evidence that there was ever land connection to 
the Bahamas, but the evidence of the flora itself 
points to such a probability. Inasmuch as the 
flora contains 133 endemic species out of 995, or 
13 per cent., the connection must be far back, as 
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is further inchoated by the Urge proportion of the 
genera that are also found in Mia—e.g. 47 per 

cent, of the genera of Leguminoeta occur in 
Ceylon, 4a per cent, of Gramine*, 30 per cent of 
Rubiaceae. The only endemic genua, on the other 
hand, is Neobracea, in Apocynacea#. Taking the 
families that show genera confined to northern or 
to tropical America as being the oldest in those 
regions, one finds them well represented in the 
Bahamas. Of twenty-nine that have at least 
twenty genera in each confined to the regions 
mentioned, all are represented in the Bahamas but 
Ericaceae, Gesoeraceae, and Saxifragacem. More¬ 
over, they are represented by genera in roughly 
proportional numbers, the largest ten by 189 
genera, the next ten by 85, the next by 43, and 
so on. Proportional representation like this is 
bard to conceive if there was never any Und con¬ 
nection. 

The Gyroscopic Compass: A Non-Mathematical 
Treatment. By T. W. Chalmers. (The 
Engineer Series.) Pp. x+ 167. (London : Con¬ 
stable and Co., Ltd., 1930.) nr. net. 

The writer of this review read and admired many 
of the chapters composing this book as they 
appeared in the Engineer during the opening 
months of last year. The treatment is entirely 
non-mathematical in the ordinary sense of the 
term, and the author is to be congratulated on 
having produced a book which will appeal to all 
who are Interested in gyroscopic action. More¬ 
over, it will be of use to engineers and navigating 
officers who are responsible for the care of work¬ 
ing instruments. 

The book begins with an account of elementary 
gyroscopic phenomena, and this is followed by a 
dear explanation of the fundamental action of 
the compass, which, of course, depends on the 
rotation of the earth, and m no way on the earth’s 
magnetism. The methods of damping out vibra¬ 
tions employed in the various types of instrument 
in use—the latitude error, north steaming error, 
the ballistic error, the quadrantal error and its 
elimination—receive excellent treatment in sub¬ 
sequent chapters. The explanations of the funda¬ 
mental dynamics involved are dear and sound. 

Having explained fully the principles of a gyro¬ 
scopic compass, the. author describes in detail the 
Anschutz, Sperry, and Brown compasses. The 
last chapter of the book contains an account of 
the Anschutz 191a compass. This sequence is 
not correct, for in two respects that instrument is 
a'pioneer one. 

We have no hesitation in recommending this 

book. J. G. G. 
The Child Welfare Movement By Dr. Janet E. 

Lane-Clay jK? Pp. xi + 341. (London: G. Bell 

and Sons, Ltd,, 19x0.) 7». net. 

With a birth-rate nearly as low as it has ever 
been, and an infantile mortality which is capable 
of reduction by 30 or 40 per mitle, the 
subject of the preservation of child life has 
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assumed neat importance. Dr. butt-Ctaypoo’* 
book is, therefore, most opportune, and she has 
compiled a summary of the child-welfare move¬ 
ment which for completeness it would be diffi¬ 
cult to equal. All aspects seem to have been dealt 
with, and little has been omitted. This very com¬ 
pleteness, however, entails the inclusion of a mas* 
of detail which tends to make the book dull read* 
ing. 

The author rightly emphasises the Import¬ 
ance of the breast-feeding of infants, and dis¬ 
cusses in an adequate manner artificial substi¬ 
tutes. We are inclined to think that she depre¬ 
cates unduly the value of milk as a food for older 
children. While it ia true that up to a point other 
and cheaper foods may take its place, the valuable 
vitamine content of milk renders it a food second 
to none, particularly in these days when the 
cheaper vegetable margarines, which contain no 
fat-soluble A, have to take the place of butter. 
Moreover, the milch cow gives a much higher 
return for the energy-value of her food than does 
the beef steer. 

We also think that Dr. Lane-Claypon unduly 
minimises the incidence and effects of venereal 
diseases on child life, and we have failed to find 
any reference to the effects of employment and 
factory life on the expectant mother. 

Appendices occupy nearly 100 pages, and in¬ 
clude specimens of leaflets, recording cards, and 
summaries of various Acts, Orders, circulars, and 
schemes connected with child welfare. 

Tuberculosis and Public Health. By Dr. H. H. 

Thomson. Pp. xi+104. (London: Longmans, 

Green, and Co., 1930.) 5 s. net 
This ,little book gives a concise summary of the 
problem of tuberculosis in relation to public 
health. While written primarily for the medical 
profession, the text for the most part is non¬ 
technical, and it should prove of value to non¬ 
medical readers who are interested in, or may have 
to deal with, tuberculosis. The matter is up-to- 
date; for instance, Brownlee’s researches on the 
different types of pulmonary tuberculosis existing 
in the British Isles are referred to. 

The author rightly points out the difference in 
infectivity of the open and closed classes of cases, 
an appreciation of which simplifies the measures 
to be taken to prevent the spread of infection. 
The schemes of treatment and of the care and 
control of patients Outlined are very much to the 
point, and constitute ao adequate summary on 
these important subjects. In dealing with diag¬ 
nosis, a number of useful hints are given on the 
examination of the chest, the tuberculin reaction, 
and other aids. 

When discussing the tubercle bacillus the 
author suggests that it may have a cycle of exist¬ 
ence qutskle the body, and lays stress on the pos¬ 
sible spread of tuberculosis among cattle by the 
fouling of pasture, etc., with the infected excreta 
of tuberculous beauts. R. T. H. 
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[Th* Editor dors not hold kimstlf rtsponsiblr for 
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thr writers of, rrjrcted manuscripts mttndcd for 
this or any othrr part of Natum. No notice is 
tahtn 6f anonymous communications.] 

■arttaMrm Drwmrt in P«Mm. 

I havb long boon familiar with the frequent occur¬ 
rence of dead earthworm* in mrface “puddle*" 
alongside gravel walks or roads, as described by Mr. 
Frjend in Nature of April 7, p. 17a. I have sup- 
posed that they were “drowned '* owing to the 
amount of free oxygen in the stagnant puddles being 
insufficient for their respiration. So far as I recollect, 
earthworm* are not drowned (or, at any rate, not 
quickly) if they get into cool, clear, running water— 
which, presumably, contains a larger amount of dis¬ 
solved free oxygen than does the rain-water accumu¬ 
lated about dead leaves and deoxidising or “ reducing " 
mud. (See on this matter Darwin’s “Vegetable Mould 
and Earthworms,” pp. 13-16.) I confess that I do not 
know the facts as to the percentages of free oxsgen 
and of oxygen-seizing matter in natural fresb-wuters, 
or, indeed. In sea-water, in various circumstances; nor 
do I know the percentage of free oxygen necessary in 
water in order that it may—even for the brief period 
of an hour or two—support the life of,an earthworm. 
I should be glad to know if these quantities have been 
determined. It is a common practice to kill earth¬ 
worms for dissection by drowning them, but I think 
the water used is warmed. Many years ago I em¬ 
ployed “ normal saline solution ” in the dissecting 

trough. 

The respiration of the earthworm is carried out 
through the fine capillaries in the skin, which exposes 
a moist surface like that of a “lung" to the atmo¬ 
sphere. It is abnormal for It to be out of contact 
with atmospheric oxygen, even in the deepest burrows 
made by the worm. The abundant haemoglobin in 
the blood of the earthworm must be kept charged 
with oxygen by its rapid passage through the ex¬ 
tremely delicate capillaries of the skin, separated only 
from the atmosphere (as is the blood in the capillaries 
of a lung) bv a moist membrane of extreme tenuity. 
How far this lung-like surface of the earthworm’s 
body can suddenly take on the function of aquatic 
respiration is a question which some naturalist with 
a laboratory to work in should determine. 

There are one or two striking facts in this con¬ 
nection which deserve consideration. First, there are 
numerous aquatic “water-breathing” Oligochaeta 
closely allied to the earthworm, but they are not 
capable of aerial respiration as an alternative. Some 
of them Inhabit black, foul mud at the bottom of 

C is, but, as a rule, they inhabit well-aerated waters. 

commonest of them all, Tubifex rtvulorum, is 
extremely sensitive to the lowering of the percentage 
of dissolved oxygen in the water in which It lives. 
A handful of some thousands of these worms, if 
placed (with a little rivet-mud) in a basin standing 
on a “ sink ” under a tap giving a small stream into 
the basin which overflows into the sink, will group 
themselves in a definite order, their hesds downwards 
and their tails free and undulating in a constant 
rhythm, the blood-reseeis in the tails thus carrying ou 
active resp ir a to ry gas-exchange. They will flourish 
thus, grow, and reproduce (by eggs) for months 1 But 
if th* low el fresh, eoqrgeadwldmg water from the tap 
is shut off the rhy thm i c aeevemeat ©eases, the worms 
separate and exhibit spiral contortions. They die in 
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the course of a few hours if the flow of water he not 
renewed, but when it is they at once recover sad re¬ 
group tntmaelvee. 1 suppose (but have no further evi¬ 
dence) that they are as sensitive to the arrest of their 
normal aquatic respiration by loss of oxygen-carrying 
water aa the earthworm is to the arrest of its normal 
aerial respiration by submersion. 

On the other hand, it seems that one, at any rate, 
among our fresh-water worms is fairly tolerant of 
both the alternative conditions. 

The “medicinal leech” (not to mention other 
leeches, such as Trocheta vtrxhs and the numerous 
laod-leeches) can live for many days out of water in 
“moist” surroundings, and also flourishes in sub¬ 
mergence. The integument in the leech and the sub¬ 
jacent structures are firmer, and yet more elastic, 
than in the earthworm; and (as I showed nearly 
forty years ago) the branches of a very fine network 
of capillaries containing hsemoglobmous oxygen¬ 
seeking blood are actually distributed between the 
individual units of the single layer of cells which forms 
the epidermis. This brings them even closer to the 
atmospheric oxygen than in the earthworm, It seems 
that the leech shows the possibility of the same sur¬ 
face acting for either aquatic or aerial respiration. 
The exchange of the one respiratory medium for the 
other, without change in the respiratory organ, is, 
exhibited by certain pulmonate Gasteropoda allied 
to Limnseus, which in the Lake of Geneva inhabit 
deep water and take water into the lung-cavity. Con. 
versely, the gill-chamber of some Gasteropods (Cyclo- 
stoma) becomes converted into a lung, as is also the 
rase in various fishes liable to conditions of drought. 

The presence, and also the absence, of haemoglobin 
in the blood and in certain tissues of animals have 
an important relation to the special adjustment of 
various invertebrate animals to peculiar difficulties 
and requirement* in regard to the supply of oxygen 
needful for respiration. I cannot in this letter even 
state the case adequately. For many years, by use 
of the microspectroscope, I have accumulated facts as 
to the distribution of haemoglobin, but what is now 
especially needed is experiment and quantitative 
measurement to determine what is the significance of 
the presence of haemoglobin in each case. To rite 
only a few cases, we ought to ascertain:— 

(1) What exactly is the function of the fuemoglobin 
dissolved in the striped muscular tissue of vertebrates? 

(a) What is its value in the muscular tissue of the 
lingual apparatus of all Gasteropods and Cephalopoda, 
though otherwise absent from those animals? 

(j) What is the explanation of the single exception 
to the rule as to glossophorous molluscs just stated, 
namely, the exceptional presence of abundant hseoio- 
globln dissolved in the rich red blood of the flat-colled 
pond-snail (Planorbis), although it it absent from the 
blood of the common pond-snail (Limnseus) and of ell 
other Gasteropods and Cephalopoda? Again, what is 
the special value of haemoglobin in the blood (In the 
form of red blood-corpuscles) of Ceratisolen Ugvmenj 
whilst it is entirely absent from the common razor- 
fish (Solenensls) and from every tissue in practically 
all other Lamellibranchs excepting Area and Pectun- 
rulus, which have (as has Ceratisolen) red harno- 
globinous blood-corpuscles like those of a frog? 

(4) What is the physiological significance of the fact 
that all Hexapod insects of all kinds are totally devoid 
of haemoglobin in any of their tissues, excepting the 
so*a!led “ blood-worm ” or larva of the Dipterous 
midge, CWronomut, in which the blood-fluid (not 
corpuscles) is richly coloured by it? 

(5) Similarly, why of all the great tribe of Crus- 
ttcea are the archaic Apus (which has blood as red aa 
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that jfljt a vertebrate) and a few Water fleas the only 
members possessing even a trace of haemoglobin 
excepting one marine fish parasite (Lernanthropus)? 

(6) The only common feature in the conditions of 
life or environment of these exceptional cases of 
the presence of haemoglobin is that some of them 
viz the Planorbis snail the larval Chlronomus and 
the crustacean Apus live in stagnant fresh water 
even in black mud where free oxygen is scarce owing 
to the decomposition of vegetable dibris But in 
what special way and to what extent is the hsemo 
global valuable to its possessors seeing that other 
closely related species are associated with them and 
are devoid of hsemoglobtn? 

(7) One more case must be noted namely the very 
common presence of haemoglobin in the blood fluid of 
the Chsstopod worms both marine and fresh-water 
whilst nevertheless it is absent from many In some 
of these worms red blood corpuscles replace the 
entire vascular system and its red fluid they float 
in the coelomic fluid In one case that of the large 
and beautiful marine worm Aphrodite (the sea 
mouse ) whilst haemoglobin is absent from the blood 
it is present in such quantity in the nervous tissue of 
the great nerve cord as to give it a ruby red colour 
It also gives a pale p nk colour to the great muscular 
■pharynx In what way does the sluggish Aphrodite 
benefit by having its nerve-cord saturated with the 
oxygen seizing hsemoglob n ? Similarly some few of 
the remarkable Nemertine worms have tuemoglob n in 
the corpuscles which float in the fluid of certain 
vessels and others have It only In the tissue of the 
nerve-cord and brain 

To conclude we might it seems to me arrive at 
some better understanding of the general phvsiologv 
of respiration in animals were the cases I have cited 
more accurately (I mean quantitatively) Investigated 
and were the striking facts also held in view that no 
Protozoon no Sponge and no Coral or Polyp s 
known to develop hsemoglob n whilst In onlv one 
starfish and one Holothunan (recent additions to the 
list may have escaped my attention) has haemoglobin 
been recorded and that In the form nf red blood 
corpuscles E Rav Lahkrstkr 

44 Oakley Street Chelsea S W 3 Ma\ 3 

A " New' Type ef Tool of Meustsrian Age 

Thk object of this letter is to describe briefly a 
hitherto unrecognised type of implement of Moustenan 
age and to ask readers of Nature for any 
information they can give me as to its geo /■ 

graphical distribution /*/' 

Considerable collect ons of flint—or more nf 4 
correctly chert—implements of Palaeolithic 

r i were made bv myself in 1914 and by 
G W Murr 1 of the Survey of Egypt 
in the following years My own specimens 
are from the western desert Mr Murray a 
from sites discovered by himself m the 
eastern desert Both senes show a number of tot 
toUe cores of Moustenan age—the age determined 
not only by type but also the discovery by myself of 
a typical core in a hard cemented gravel recognised 
by Dr Hume as of Pleistocene age—which have been 
worked up to produce a type of tool which so far as 
I can discover has not been recognised previously 
Before describing this form of implement I must 
point Out that typically domed tortoise cores are not 
common in Egypt most cores are flatter presumably 
because the nodules from which they were made were 
oval rather than spherical and are so trunmed as to 
have roughly the shape of a half of a somewhat 
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the core fs struck being situated at the broad add of 
the pear 

Regarding the face of the core from which a 
I evailois flake has bean struck as the upper surface 
the new tool consists in the production at the 
narrow end of this surface of an upturned pomt or 
beak In its simplest form this is produced by the 
meeting at the narrow end of the core of the two 
planes (or faoets) bounding the flake bed left by the 
removal of the Levalloi* flake and of a facet con 
stituting a thud plane joining these at an angle 
produced by striking off a flake from near the point 




a 




diagram (Fig 1 1) will make this description clearer 
it will be seen that the lower part of the scar-bed of 
the Levallols flake (F) is bounded by two narrow 
facets (1 and ia) the intersection of which gives rise 
to a crest of ridge (R) This crest and its two bound¬ 
ing facets are terminated abruptly by the facet (3) 
produced by a blow strode on die convex surface of 
the stone 

Fig 1 il is a somewhat diagrammatic rendering 
of the side view of an Implement of the type describea 
and shows the heavy triangular point not unlike the 
beak of a cbeloman which is characteristic of the 
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tdol It u for thU reason, and not because these 
point* an commonly worked on a tortoise core, that 
1 propose for them the name of tortoise point But 
although the point u tr i angular in section in typical 
specimen*, it seems that tbe blow on the convex sur 
face of the core was not always successful, and in 
these cases matters were improved by a good deal of 
secondary working, so that point* like those shown in 
Fig 1, in , are not uncommon further, although the 
great majority of tortoise points were worked on tor 
toise cores, tbe point was at times produced in 
dependency, thus Fig 1 iv, reproduces the front 
part of a roughly bilobed pebble upon which a par 
ticularly good tortoise point has been worked 

ihe form of these tortoise points indicates that they 
were used as a heavy drawing tool, t« used with a 
drawing or dragging motion while the hand exerted 
considerable pressure Additional evidence for this 
view is offered by a certain number of specimens in 
which the distal portion of the crest t e that nearest 
the point, shows minute abrasions Ihe only method 
of holding the implement allowing this that 1 have 
been able to discover is to grip the base of the stone 
between the bent fingers and the ball of the thumb 
the convex surface of the tool being towards the palm 
The point is then brought in contact with the surface 
it is desired to cut or grave the implement being but 
slightly inclined and drawn steadily away from the 
body The suggestion may be made that these tools 
were used for cutting hides such a point would 
furrow or cut a stiff sun-dried hide such as those 
used by the Veddas just as it does a piece of stout 
millboard 

lhis form of implement has not so far as I can 
discover been recognised in Europe hitherto it is 
certainly uncommon for the Abbi Breuil tells me that 
he does not know of any example Its existence is 
however suggested by the reproduction by Comment 
( Les Hommes Contemporains du Renne dans la 
ValWe de la Somme 1914 big 59) of two instru 
ments moustlnens from the St Acheul loess of 
which one at least seems to represent the new 
implement C G Seligman 

loot Baldon Oxford 


Molecular Structure ami Bnsrgy 

Ihe difficulties with the Lewis Langmuir theory 
expressed by Prof Partington in Nature of April 7 
have been felt by the writer and doubtless by others 
They may perhaps be met in part by the following 
considerations — 

(1) In the case of molecules such as carbon diox de 
and nitrous oxide the central octet is postulated as 
tetrahedral with pairs of electrons at each apex 
rather than as cubic Such an arrangement would 
diminish rigidity m the axis passing through the three 
atomic nuclei and permit a measure ot rotational 
energy about this axis Again it must be recalled 
that at higher temperatures the ratio of the specific 
heats for even diatomic gases falls below 14 and 
that this can well be {^counted for by the increasing 
importance of energy of intramolecular vibration— 
that is to and-fro oscillation of the component 
atoms In the case of tnatomlc gases such as carbon 
dioxide the specific heat it much more affected by 
rise of temperature than in diatomic* gases fre 
quendes of vibration in this case corresponding doubt 
less to the three well marked spectral bands of carbon 
dioxide in the Infrared For this reason alone the 
value of y for carbon dioxide might well be expected 
to turn out, even at ordinary temperatures lower than 
that anticipated for a gaa with molecules exhibiting 
only two degrees of rotational freedom, provided that 
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vibrational energy In this case is not negligible at 
ordinary temperatures in comparison with translational 
and rotational energies Ihe halogen gases consist 
of pairs of atoms snaring according to the Lewis- 
Langmuir theory, only one pair of electrons which 
acts as though it were located at a point It is worth 
pointing out that this less rigid connection permits the 
ratto of the specific heats for these gases to fall well 
below 1 4 even at ordinary temperatures in consonance 
with the above suggestion 
(a) In the case of nitrogen the specific heat data 
offer no difficulty if as may be inferred from the 
models of Langmuir and of S r J J Thomson the 
positive nuclei In their ovoid electronic envelope are 
sufficiently far apart to allow an appreciable moment 
of inertia in two directions of rotation 
As the writer has already hinted elsewhere how 
ever, an acetylenic type of union of the two octets 
concerned mav indeed prove more satisfactory in 
explaining other facts such as those of molecular 
dimensions as estimated by Perrin or Rankine or 
such as will be brought forward In a forthcoming 
publication from this laboratory by R N Pease 
Alan W C Men/ixs 
Pn iceton University USA Apr I 19 


British Laboratory and Scientific Glassware 

Ihe inclusion of scientific glassware in the pro¬ 
posed Key Industries Bill seems to have aroused a 
sense of apprehension in some quarters partly on 
the ground that if Continental products are prohibited 
users may not be able to procure satisfactory appara 
tui, and partl\ because it is feared that if given 
comparative security in the home market, manufac 
turers may lose their incentive to improve the quality 
of their goods and increase prices unduly 
The lack of confidence in British chemical glass 
ware expressed in certain quarter* is probably due 
to unfortunate experience with some of the earliest 
productions of the industry when the experience of 
the blowers was practically negligible and the demand 
for the goods so urgent that noth ng usable was 
allowed to be «orted out 

Increased experience both on the part of the actual 
glass blowers in the manipulation of the glass and on 
that of the technical staffs in the methods of obtain¬ 
ing desired results has achieved great improvement m 
the quality of the products and the better classes of 
British laboratory glassware compare favourably with 
any other 

As regards the quality of the glass itself very 
thorough tests have been made by a trustworthy and 
Impartial authority (see Journal of the Society of 
Glass Technology 1917 vol 1 p 153) and m the 
conclusions arrived at appears the statement Taking 
all the tests into consideration the six best glasses 
are B C O E F and G and this list includes all 
the British glasses in the market Jena glaxs A. * 
comes seventh on the Ust Samples of post war Jena 
laboratoty ware with the wdl known Schott ” stamp 
are inferior in all but appearance to the pre war goods 
Further scientific investigation into the problem of 
annealing laboratory glassware and the adaptation by 
manufacturers of the information so obtained have 
led to great improvement in the direction of reduced 
liability to cracking in uee due to te m per a ture differ 
ences This was formerly a frequent cause of com 
plaint but methods of annealing now in use are so 
efficient that British laboratory glassware will fulfil 
anv reasonable requirements 
The average standard of British graduated ap¬ 
paratus is distinctly higher as regards accuracy of 




HATURM 


graduation than similar pre-war German srtteJes 
The British firm* manufacturing scientific glassware 
are con trailed by trained men of science who have 
bad long practical experience m the use of the articles 
produced and appreciate fully the essential features 
of particular pieces of apparatus 

Manufacturers are desirous of meeting the require 
merits of consumers so far as possible, and if users 
of chemical apparatus would acquaint manufacturers 
directly with their special requirements and difficulties 
or offer practical suggestions for improvement further 
advances might soon be mads ! 

The advances that have already been made can 
be maintained and extended only if some measure of | 
security is afforded to manufacturers Up to date 
the industry has been largely in the experimental 
stage, and manufacturing costs have consequently 
been high Manufacturers are faced with competition 
by imported glassware which it frequently sold under 
coat price in order to regain the British market This, 
together with the present rates of exchange de¬ 
prives them of any incentive to put down fresh plant 
or to design new furnaces specially adapted to the 
manufacture of scientific glassware, which would 
render the products at the same time cheaper and of 
better quality 

The British manufacturer should have an oppor 
tumty in reasonable security to develop under normal 
conditions the industry he established with such 
success in the stress and strain of the war period 
Should there ever be another war it is certain that 
the extension of chemical warfare ” would be on a 
scale far greater than anything experienced In the 
late war and the position of this country would 
indeed be hopeless it it were dependent on imports 
for supplies of essential snenbfic and laboratory glass¬ 
ware There would not agairi be an opportunity given 
for the Industry to be re created in time to be efficient 
J H Davidson 

(Messrs Wood Bros Glass Co , Ltd ) 

Barnsley April 13 

Pretaxes and the ■vriutton tf the Gregarious iMthwt 

In the ritumi given in Nature of Apnl 14 p aaa 
of the proceedings of the Academy of Sciences of Pans 
on March ai, mention waa made of the observation by 
Mate Anna Draewina and G Bohn that certain 
aquatic animals (Convolute and the larvse of Rana 
fu»ca) become grouped together and appear to emit 
a protective substance as a defence against toxins 
introduced into the water That the congregating 
of protozoa in such circumstances had a protective 
value of this nature waa suggested by me in a note 
to Comtry-Std* (August 1913, vol v, No 8 p 5x1) 
where I pointed out that the combined effort of a 
number of organisms massed together would no doubt 
produce a greater antitoxic effect than could a single 
Isolated organism surrounded on all sides by water 
containing toxin 

The grouping of protozoa can easily be observed 
if a slide be prepared of living infusoria such as are 
found during warm weather in flower vases and 
examined under the microscope when it will be 
found on applying a little vinegar to the edge of the 
cover-slip that these organisms become arrsnged in 
dumps or dusters each individual being in a state 
of vigorous vibration As Is well known a similar 
phenomenon occurs with bacteria under somewhat the 
same conditions, and is made use of as a diagnostic 
test by pathologists Agglutination in such circum¬ 
stances is asuaily regarded as a purely physical occur, 
rates due to surface tension 1 
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It appears probabte that the crowding together of 
protozoa at a protection against toxins r e p rese n ts the 
dawn of a gregarious instinct Many modern psycho¬ 
logists are m agreement that evolution of bow and 
evolution of mind are parallel, that is certainly the 
case with the nervous system and the mind of the 
higher vertebrates We should, therefore expect to 
find in the simplest animals the beginnings of 
mind, and purposive behaviour—the characteristic 
of mental activity as distinct from purely psycho¬ 
chemical reaction—has already been shown to 
occur in certain protoeoa by Jennings and others 
(Jennings Behaviour of the Lower Organisms,” 
Columbia University Biological Series, 1906) 
Animals the behaviour of which is purely upon 
the instinctive plane, s g instincts are provided with 
innate dispositions tending to thur own self-pre 
serration and to the preservation of their race On 
the part of protozoa protection against toxins in 
the water is a necessary precaution that has to be 
taken to safeguard the individual, and therefore 
grouping together to produce antitoxins may have 
been an early mode of purposive behaviour In 
the first living organisms when toxins in the 

water in which they lived must have been one 
of the chief dangers besetting them in the absence 
of larger enemies Probably then we have in this 
crowding together of protozoa the dawn of the gre¬ 
garious instinct—the beginnings of that instinct seen 
in so many different groups of the mimal senes and 
terminating in its most highly evolved and complex 
form as a fundamental element in the formation of 
human society Reginald James Ludford 

Zoological I aboratory University College 
I nndon April 31 


Tbs Nature tf Vowel Sounds 

Prof Scripture’s arguments on this subject 
which appeared in Nature for January 13 and ao 
last seem to me to be open to criticism It is 
true, no doubt, that a strongly damped reoonat r 
may be excited by periodic impulses even when its 
free penod is not an exact submulttple of tho penod 
of the impulses But it does not appear justifiable to 
irgue from this that the vibration so excited is in 
harmonic to the fundamental period As an lllustn 
tion of the error m the argument, we may consider 
the somewhat analogous case of the vibrations of 
the resonator of a violin The bridge, belly, and 
enclosed air of this instrument form a resonating 
system having a series of free modes of vibration, 
which especially those of higher pitch are strongly 
damped by reason of the communication of energy 
to the external atmosphere and otherwise These free 
periods are, in general inharmonic to the funda¬ 
mental penod of the string It la easily shown from 
the known mode of action of the bow that die force 
exerted by the vibrating string on the bridge changes 
mfpulsively from a positive to a negative value once 
in each penod If Prof Scripture s argument were 
valid we should be entitled to argue that the response 
of the bridge and belly to these discontinuous changes 
of force should be Inharmonic to the fundamental 
penod of the string Actually however, we know 
that this Is not the case The overtones which fall 
near the free periods of the resonator are, no doubt, 
strongly reinforced but the motion of every part of 
the violin continues to be in strictly harmonic relation 
to the penod of the forces I mp r es s e d bv the bow 

So far as I baa see, there is no very vital difference 
between the dynamical principles Involved In this and 
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the fferegolng caw, except that the body of the violin 
haa four or five well marked free periods Instead of 
only one or two, as in the case of the resonator con 
earned in the production of the human voice The 
special character of the vowel sounds really arises 
from the last-mentioned circumstance, as a result 
of which most of the energy is concentrated in a 
small group of partials It seems to me that there 
is no justification for supposing that there are any 
mharmomes present m the voice tones 

C V Raman 

310 Bowbazar Street, Calcutta March 29 


In reply to Prof Raman s interesting letter I may 
say that the response of a strongly damped resonator 
to a series of sharp impulses may be harmonic or 
inharmonic to the period of the impulses, the cssen 
tial fact is that they are independent If we knew 
nothing more of the vowels than that the exciting 
voice tone consists of a series of sharp puffs and that 
the vocal resonators are strongly damped, we ould 
say nothing of their relations except that they might 
be anything The analyses of the vowel curves show 
in fact that the cavity tones may hold any rclitions 
to the voice tone, both harmonic and inharmonic 
With the violin the case is different The string 
does not produce sharp puffs but continuous vibra 
tions of alternating phases During each phase the 
action on a resonator is constant Ihe vibration 
aroused in the resonator has no pause in which to 
die away The resonance vibrations are thus forced 
and not free vibrations I hey must be harmonic 
to the fundamental This is clearly shown in 
the plot reproduced from Prof Miller s book in 
Nature for March 3 last The fundamental Is strong 
and the overtones are all harmonic This is in con 
trast to Prof Miller a plot for a vowel The funda 
mental is apparently absent the overtones form a 
queer group of discordant tones that can represent 
only an inharmonic in that region 

E W Scripti re 


Literature for Joruudeai University 

Vr the thud annual conference of the Inter 
University Jewish Federation held at Oriel College, 
Oxford, on August 3, 1920, it was unanimously re 
solved in response to a request of the Zionist 
Organisation to render every possible assistance to 
all efforts on behalf of the Hebrew University at 
Jerusalem The most urgent need it the present 

J uncture is an immediate and abundant supply of 
>ooki for the Jerusalem University library We can 
conceive no cause more precious and commendable 
than the full development and firm consolidation of 
the intellectual and spiritual resources of the Jewish 
national home To this end books are the first 
requisite In a scarcity of books the mind of a people 
is denied free expansion and healthy growth To 
Jews with their love qf learning the lack of 
books is most distressing In Palestine unfor 
tunately there Is a real book famine and even with 
help from all over the world it will need a great effort 
to build up the prewnt University library of about 
40 000 volumes into an up to-date library worthy of 
the Jewish University 

For various reasons including the difficulty of ob 
taming sufficient funds to establish a complete uni¬ 
versity from the start it » proposed to institute re 
search departments as the first foundations of the 
University These will include institutions for 
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I chemical, microbiological and medical research to 
I deal with the resources of Palestine and its special 
difficulties Books on physics and mathematics, sets 
of scientific journals and pamphlets of permanent 
value are especially required, good text bool s of 
established repute will also be useful Readers of 
Naiure have it 111 their power to render great assist 
ante in supplying these scientific books and pamphlets 
' Considering that this is an important step towards 
a spiritual revival of Palestine and that our credit as 
an enlightened people is at st^kc we appeal to readers 
of Nature to send all the bcoks that they cm spare as 
a freewill offering to those who will treasure them in 
Palestine \ single book will be welcome bit it is 
hoped that donors will send as many as they can 
Gifts of books may be sent either direct to the Uni 
virsity Library Jerusalem or to Miss N Mindler 
7a Great Russell Street W C 1 who will if neces¬ 
sary arrange for the collection of the books An 
artistically designed bookplate the generous work of 
Mrs L Pltchowski will permanently record the 
names of the don trs 

S \i BXANDPR 

Chairman 
Israel M Sikff 
Treasurer 
D B Stan hill 

Hon Secretary 

Jerusalem University I ibrary Committee 

75 Great Russell Street W C 1 April 29 


Waste 04 from Ships 

In the Landmark for Mav S11 Arthur Si iplcy has 
a very timelv and important article on The Danger 
to Fish and B rd Life from Oil driven Ships I 
could add my testimony in support of his argument 
but wish now to raise the question whether as he 
states nothing can prevent the oil getting into the 
bilge ' When I was recently at hun hal Madeira 
I visited H M S Dunedin of the Light Cruiser 
Squadron and was shown the oil burning engines and 
manv other wonderful things I raised the question of 
the injury caused b\ the oil and was assured that 
there was no loss of oil in the Dunedm and that 
leakage when it occurr-d was due to faulty con 
struct on I f this is true the remedy is obvious it 
is intolerable that so much damage should result from 
preventable causes and the public is entitled to pro¬ 
tection In any event all those interested in the 
matter should urge the engineers to attack the problem 
at once and show us what to do to abate the nuisance 
T D A Cockfrell 

4 College Road Isleworth Middlesex 

Organism hi Flint 

Is not the organism photographed under the care 
of Mr C Cams Wilson (Nature May 5 p aqq) 
far more probably a radiolanan than an insect’ The 
apparent segmentation of the antenna may be due 
to secondary deposits of silica and the partition may 
be caused bv the nearness of the plane of section to 
the inward bulge on the meeting line of the two Cham 
bers of the test Without an examination of the 
slide any suggestion mat be rash but we know little 
of the Mesozi ic t\pes of Cyrtida and this organism 
may represent a previously undescribed mt mbei of 
that group References to descriptions of Cretaceous 
radiotaria are given bv W Hill and A J Jukes Brtwne 
in the Quarterly Journal of the Geological Society 
vol h p 600, 1895 Grenville A J Cots 
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Isotopes and Atomic Weights. 1 


By Dr F 

P OSSIBLY the most important generalisation 
in the whole history of chemistry is the 
atomic theory put forward by John Dalton in 1803, 
and it is a striking tribute to the shrewd intuition 
of that observer that of his five postulates only 
one seems to be in the least degree faulty, and 
more than a century of active and unremitting 
investigation has been necessary to detect the flaw 
in that 

The postulate in question states that atoms of 
the same element are similar to one another and 
equal m weight ” Of course, if we take this as a 
definition of the word ' element,” it becomes a 
truism, but, on the other hand what Dalton 
meant by an element and what we understand by 
the word to day is a substance such as hydrogen, 
oxygen, chlorine, or lead, which has unique chem 
ical properties, and cannot be resolved into more 
elementary constituents by any known chemical 

e ocess For many of the well known elements 
alton s postulate still appears to be strictly true, 
but for others probably the majority, it needs 
some modification 

The general state of opinion at the end of 
last century may be gathered from the following 
quotations from Sir William Ramsay’s address to 
the British Association at Toronto in 1897 

There have been almost innumerable attempts to 
reduce the differences between atomic weights to 
regularity by contriving some formula which will ex 
press the numbers which represent the atomic weights 
with all their irregularities Needless to say such 
attempts have in no case been successful Apparent 
success is always attained at the expense of accuracy 
and the numbers reproduced are not those accepted 
as the true atomic weights Such attempts in my 
opinion are futile Still the human mind does not 
rest contented in merely chronicling such an Irregu¬ 
larity it strives to understand whv such an irregu 
lnnty should exist The idea has been ad 
vanced by Prof Schutxenberger, and later by Mr 
Crookes that what we term the atomic weight of rn 
element is a mean that when we say the atomic 
weight of ox\gen is 16 we merely state that the 
average atomic weight is 16 and it is not Inconceiv 
able that a certain number of molecules have a weight 
somewhat higher than 33, while a certain number 
have a lower weight 

That such conjectures were then regarded as 
wildly speculative shows how strong was the faith 
in Dalton’s postulate, which is all the more re 
markable when we consider that at that time not 
one single direct experimental proof of it had 
been offered Such proof, obviously, can be ob 
tamed only by some method which measures the 
masses of atoms individually, and at that time 
none had been developed 
The first direct evidence that the atoms of an 
element were, at feast approximately equal in mass 
appears to be that obtained by Sir J J Thomson 
in 1910 by his well known method of analysis of 

I Diacoam <kl rmd it the Royal In* muon so Friday Vtbmiry n 
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positive rays The fact that sharply defined para¬ 
bolic streaks were obtained at all proves that the 
ratio of the masses of the separate particles caus¬ 
ing them to the charges of electricity they carry is 
constant The latter was known to be a definite 
unit, or a simple multiple of it, so that if the 
masses of the individual atoms varied amongst 
each other in an arbitrary manner, an indistinct 
blur would result instead of a clear cut parabola 
Before going on to consider the evidence of posi¬ 
tive rays in greater detail it will be as well to 
re state briefly the evidence upon which the theory 
of isotopes was founded The first indication 
that it might be possible to obtain substances 
having identical chemical properties, but different 
atomic weights was afforded by the brilliant re 
searches on the radio active elements made by 
Sir T Rutherford and his colleagues Investiga 
tions on the transformations of the different radio 
active families showed that certain products such 
as lead, could be formed in several ways Tach 
of the leads so formed was found to have chemical 
properties identical in every respect with those of 
ordinary lead, but their method of production pre 
eluded any possibility of them all having the 
same atomic weight Such bodies, although 
having different atomic weights must occupy the 
same position in the periodic table of the 
elements, and on this account have been called 
“ isotopes ” by Prof Soddy 

Moseley’s epoch making discovery has shown 
us that chemical properties depend, not upon 
atomic weight, but upon something much more 
fundamental, namely, atomic number The 
atomic number of an element is the number of 
units of positive electricity on the nucleus of its 
atoms the nuclear charge of hydrogen is 1, of 
helium 2 of lithium 3, and so on We see, there 
fore, that isotopes are elements having the same 
atomic number but different atomic weights 
The theory of isotopes was triumohantly vindi¬ 
cated during the war by the researches of Soddy, 
Richards, Hfinigschmid, and others on the 
atomic weights of lead found in various radio 
active minerals Quantities were obtainable 
which were ample for the most accurate deter¬ 
minations by chemical methods, and the atomic 
weights were found to differ from each other and 
from ordinary lead by quantities altogether oOt- 
side possible experimental error Long before 
this convincing proof was forthcoming, the theory 
of isotopes was discussed with the greatest in 
terest in connection with atomic weights in 
general If isotopes occurred among the heavy 
elements, why should they not be possible among 
the lighter non radio active ones, in which case 
elements with fractional atomic weights might 
clearly be mixtures, the constituents havmg 
atomic weights equal to whole numbers? This 
explanation was a very attractive one, for the 
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curious jumble of whole numbers and fractions in two parallel slits S t Sj, and are then spread into 
the atomic weights when referred to oxygen as 16 an electric spectrum by means of the charged 
has always been a serious stumbling block m the plates P 1 P t A portion of this spectrum deflected 

way of any simple theory of atom building The through an angle 6 is selected by the diaphragm 

accurately determined atomic weight of chlorine D and passed between the circular poles of a 
3546, has certainly nothing to recommend it It powerful electromagnet O the field of which is 

is reminiscent of the number of square yards in such as to bend the rays back again through an 

a square rod, pole, or perch, but the idea of angle </> more than twice as great as 0 The result 

Nature working on the same lines as the British of this is that rays having a constant mass (or, 

weights and measures is eminently unattractive more correctly constant m/e) will converge to a 

The first support of the isotope theory among focus F, and if a photographic plate is placed at 

non radio active elements was given by the ano GF, as indicated, a speUrum dependent on mas* 

malous behaviour of the inactive gas neon when alone will be obtained On account of its analogy 
analysed by Sir J J Thomson s method of posi to optical apparatus the instrument has been 
tive rays It is of interest to note that the an called a positive ray spectrograph, and the spec- 

nouncement was made in this room by trum produced a mass spectrum 

Sir J J Thomson himself, and that the first 1 ig 2 shows a number of tvpical mass spectra 
sample of gas to show the effect was supplied by obtained by this means The numbers above the 

Sir James Dewar I his peculiarity was that lines indicate the masses they correspond to on 

whereas all elements previously examined gave the scale O-16 It will be noticed tint the dis 

single, or apparently single parabolas that given placement to the right with increasing mass is 

by neon was definitely double The brighter curve 
corresponded roughly to an atomic weight of 20 
the fainter companion to one of 22, the atomic 
weight of neon being 20 30 In consequence of 
reasoning adduced from the characteristics of the , 
line 22, the discoverer was of the opinion that it 
could not be attributed to any compound and 
that therefore it represented a hitherto unknown ! 
elementary constituent of neon 
This agreed very well with the 
idea of isotopes which had just 
been promulgated so that it was ***’ “ *■*“ ” 
of great importance to investigate 
the point as fully as possible 

The first line of attack was an attempt at | 
separation by repeated fractionation o\er charcoal | 
cooled with liquid air but even after many thou 

sands of operations the result was entirely nega , 

tive It is some satisfaction to know that this J 

result was inevitable, as Prof Lindemann has « 

recently shown on thermodynamical grounds | * i-D Jt nmorp«uiwr»,«p trogr»ph 

Fractional diffusion through pipeclay was more 

effective and gave a positive result An dp roughly linear The measurements of mass made 

parent difference of density of 07 per cent arc not absolute but rcl ttive to lines which corre 

between the lightest and heaviest fractions was spond to known masses Such lines, due tq 

obtained after an exceedingly laborious set of hydrogen carbon oxygen and their compounds, 

operations When the war interrupted the rc 1 arc generally present as impurities or purposely 
search it might be said that several independent j added for pure gases are not suitable for the 
lines of reasoning pointed to the idea that neon smooth working of the discharge tube The two 
was a mixture of isotopes, but that none of them principal groups of these reference lines arc the 
could be said to carry the conviction necessary m C, group due to C(i2) CH(i^) CH«(i4), CH,(is), 
such an important development CH 4 or O (16) and the C. group (24 to 30) con 

When the work wqs recommenced, attention taming the very strong lme GjH 4 or CO (28) 
was again turned towards positive rays, for it was These groups will be seen in several of the 
clear that if an analysis could be made with such spectra reproduced and they give, with the CO s 
accuracy that it could be demonstrated with cer line (44) a very good scale of reference 
tainty that neither of the two atomic weights so It must be remembered that the ratio of mass 
determined agreed with the accepted chemieal to charge is the real quantity measured by the 
figure, the matter could be regarded as settled position of the lines Many of the particles are 

This could not be dono with the parabolas already capable of carrying more than one charge A 

obtained, but the accuracy of measurement was particle carrying two charges will appear as 
raised to the required degree by means of the having half its real mass, one carrying three 

arrangement illustrated in Fig 1, Positive rays charges as if its mass were one third and so on 

are sorted out into a thin nbbon by means of the Lines due to these are called lines of the second 
NO 2689, VOL 107] 
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and third order Lutes of high order are perticu 
burly valuable in extending our scale of reference 
When neon was introduced into the apparatus 
four new lines made their appearance at 10 11 
ab and 22 The first pair are second order lines 
and are fainter than the other two All four are 
Well placed for direct comparison with the 
standard lines and a series of consistent measure 
ments showed that to withm about one part in a 
thousand the atomic weights of the isotopes com 
posing neon are 20 00 and 22 00 respectively Ten 
per cent of the latter would bring the mean 
dtomld weight to the accepted value of 20 ’o and 
the relative intensity of the lines agrees well with 
this proportion The isotopic constitution of nton 
seems therefore settled beyond all doubt 


These rays are formed by a normal, positively 
charged ray picking up two electrons Oh the 
negative spectrum of chlorine only two hoes, 35 
and 37, can be seen so that the lines at 36 and 

38 cannot be due to isotopes of the element These 
results taken with many others which cannot be 
stated here in detail show that chlorine is a com 
plex element and that its principal isotopes are 
of atomic weight 35 and 37 There may be, in 
add tion a small proportion of a third of weight 

39 but this is doubtful Spectra 11 III and 
IV show the results with chlorine taken with 
different magnetic field strengths 

The objection has been raised on many occa 
s ons that if chlorine consists of isotopes how is 
it that its atomic weight has been determined so 



The element chlorine was naturally the next to 
be analysed and the explanation of its fractional 
atomic weight was obvious from the first plate 
taken Its mass spectrum is characterised by four 
Strong first order lines at 35 36 37 38 with 
fainter ones at 39 40 There is no sign whatever 
of any line at 35 46 The simplest explanation of 
the group is to suppose the lines 35 and 37 are 
dbe to the isotopic chlorines and lines 36 and 38 
to their corresponding hydrochloric acids The 
elementary nature of lines 35 and 37 is also indi 
dated by the second order lines at 17 5 18 5 and 
also, when phosgene was used by the appearance 
'of lines at 63 65 due to COCl M and COC1* 
Quite recently it has been found possible to 
obtain the spectrum of negatively charged rays 
VO 2689 VOL I07] 


accurately and so consistently by different 
chemists? The obvious explanation of this 
appears to be that all the accurate determmationa 
have been done with chlorine derived originally 
from the same source—the sea—which has been 
perfectly mixed for aeons If samples of the 
element are obtained from some other original 
source it is quite possible that other values of 
atomic weight will be determined exactly as n 
the case of lead 

The mass spectrum of argon shows an exceed 
mgly bright line at 40 with second order line at 
ao and third order line at 13} The last is par 
ticularly well placed between known reference 
lines and its measurement showed that the triply 
charged atom causing It had a mats 4000 very 
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exactly. Now the accepted atomic weight of 
argon is less than 40, so the presence of a lighter 
isotope was suggested. This was found at 36, and 
has now been fuUy substantiated; its presence to 
the extent of about 3 per cent, is sufficient to 
account for the mean atomic weight obtained by 
density determinations. 

The elements hydrogen and helium presented 
peculiar difficulties, as their lines were too far 
removed from the reference lines for direct com¬ 
parison. By means of a special “ bracketing ” 
method, moderately accurate values were obtained. 
Helium appears to be exactly 4 on the oxygen 
scale, but hydrogen is definitely greater than 
unity. The value obtained agrees very well with 
that already arrived at by chemical methods— 
namely, 1-008. At the same time, measurements 
of the 3 line, first observed by Sir J. J. Thomson, 
were made which came out at 3-024, satisfactorily 
proving it to be due to triatomic hydrogen. 

Krypton and xenon gave surprisingly complex 
results, the former consisting of six isotopes 78, 
80, 8a, 83, 84, 86. The weights of these could be 
determined with great accuracy by means of the 
excellent second- and third-order lines they gave. 
The first experiments with xenon led to the ob¬ 
servation of five isotopes, the provisional values 
of which were given as one unit too low. Owing 
to the kindness of Prof. Travers and Dr. Masson, 
I have recently been enabled to repeat the analysis 
with gas much richer in xenon. With this the 
second-order lines could be observed and 
measured. The five principal isotopes of xenon 
are 129, 131, 13a, 134, 136; there is apparently 
a faint sixth component at 128, and a doubtful 
seventh at 130. 

Experiments with boron fluoride indicated that 
boron has at least two isotopes, 10 and 11, and 
that fluorine is a simple element of atomic weight 
* 9 - 

Silicon is another unmistakably complex 
element having two isotopes, 28 and 29, with a 
possible additional one, 30. 

Bromine was of great interest. As it has an 
atomic weight almost exactly 80, it might reason¬ 
ably be expected to be simple and an isobare of 
one of the kryptons; actually it consists of equal 
parts of 79 and 81. 

Sulphur, phosphorus, and arsenic are all appar¬ 
ently simple elements. Mercury is certainly com¬ 
plex, though its closer components cannot be re¬ 
solved with the present apparatus. Its very char¬ 
acteristic groups are seen as high as the fifth 
order, and appear on rnjiriy all the spectra taken. 
The group consists of a continuous succession of 
lines forming a band 1 97 jo 200, a strong line at 
*02, and a weak one at 204. Recently at Copen¬ 
hagen Brftnsted and Hevesv have succeeded in 
partially separating the isotopes of mercury by a 
fractional distillation at extremely low pressure. 
They give as their figures for the densities com¬ 
pared with normal mercury as unity:— 

Condensed mercury ... .1.. 0-999980 

Residual mercury . 1-000031 
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The probable error claimed is lctes than one part id 
a million. 

Selenium, tellurium, antimony, and tin have all 
been used in the discharge tube, with no results 
of any value. This is unfortunate, for the atomic 
weight of selenium, 792, suggests that one of 
its isotopes must be an isobare of bromine or 
krypton; also the relation between tellurium and 
iodine is of great interest. 

Iodine, fortunately, gave a very definite result. 
It is a simple element of atomic weight 127. This 
is rather surprising, for all the theoretical papers 
on the isotopic constitution of elements have pre¬ 
dicted a complex iodine. Prophecy in physics 
becomes a difficult trade when experimental results 
produce these surprises, and apparently the only 
really trustworthy prediction is that there are 
plenty more in store for us. 

The following is a list of elements and isotopes 
determined to date:— 


Flo- 

"h* 

He 


Table of Elements and Isotopes. 


Atomic 

Atomic 

Minimarn 

Mhhi or Iwtorm In ortUr 

11-L.Vuii 

I O08 

"l 1 " 

I008 

3 

399 

I 

4 

5 

10-90 

2 

11, IO 

6 

12-00 

■ 

12 

7 

14-01 

I 

14 

8 

1600 

I 

16 

9 

1900 

1 

>9 . . 

19 

20 20 

2 

20, 22, (2l) 

M 

28-30 

2 

28, 2ft (30) 

•5 

3'04 

1 

3' 

16 

3206 

1 

3» 

17 

35*46 

? 

35. 37. (39) 

18 

3988 

2 

40, 36 

33 

7496 

1 

75 0 

35 

7992 


79. 8i 

36 

8292 

6 

84, 86, 82, 83, 80, 78 

53 

12692 

1 

127 

54 

1303a 

5, (7) 

>29. >32, »3', *34. 


136,(128, 130?) 

80 20060 (6) (197-200), 202,204 

(Numbers in brackets are provisional only.) 


By far the most important result of these 
measurements is that, with the exception of 
hydrogen, the weights of the atoms of all the 
elements measured, and, therefore, almost cer¬ 
tainly of all elements, are whole numbers to the 
accuracy of experiment—namely, about one part 
in a thousand. Of course, the error expressed in 
fractions of a unit increases with the weight 
measured, but with the lighter elements the diver¬ 
gence-from the whole-number rule is extremely 
smell. 

This enables the most sweeping simplifications 
to be made in our ideas of mass. The original 
hypothesis of Prout, put forward in 1815, that 
all atoms were themselves built of atoms of pro- 
tyle, a hypothetical element which he tried to 
identify with hydrogen, is now re-established, 
with the modification that the primordial atoms 
are of two kinds—atoitis of positive and negative 
electricity. 

Although the lattfr unit has long been known 
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toviMM "electron,” it* nfete, which appear* 
to be the real unit of mass, has only recently 
been given the name of "proton.” 

The Rutherford atom, whether we take Bohr’s 
or Langmuir’s development of it, consists essen¬ 
tially of a positively charged central nucleus around 
which are set planetary electrons at distances which 
are great compared with the dimensions of the 
nucleus itself. As has been stated, the chemical 
properties of an element depend solely on its 
atomic number, which is the charge on its nucleus 
expressed in terms of the unit charge s. A 
neutral atom of an element of atomic number N 
has a nucleus consisting of K + N protons and K 
electrons, and around this nucleus are set N elec¬ 
trons. The weight of an electron on the scale we 
are using is 00005, so that it may be neglected. 
The weight of this atom will, therefore, be K + N, 
so that if no restrictions are placed on the value 
of K any number of isotopes is possible. 

The first restriction is that, excepting in the 
case of hydrogen, K can never be less than N, 
for the atomic weight of an element is always 
found to be equal to, or greater than, twice its 
atomic number. The upper values of K also seem 
to be limited, for, so far, no two isotopes of the 
same element have been found differing by more 
than 10 per cent, of its mean atomic weight; the 
greatest numerical difference is eight units in the 
case of krypton. The actual occurrence of isotopes 
does not seem to follow any law at present 
ob+tous, though their number is probably limited 
by some condition of stability. 

Protons and electrons may therefore be regarded 
as the bricks out of which atoms have been con¬ 
structed. An atom of atomic weight m is turned 
into one of atomic weight m +1 bv the addition 
of a proton plus an electron. If both enter the 
nucleus, the new element will be an isotope of the 
old one, for the nuclear charge has not been 
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altered. On the other hand, if the prdton alone 
eaters the nucleus, and the electron remains out¬ 
side, an element of next higher atomic number 
will be formed. If both these new configurations 
are possible, they will represent elements of the 
same atomic weight, but with different chemical 
properties. Such elements are called "isobares," 
and are actually known among the radio-active 
elements. 

The case of the element hydrogen is unique, for 
its atom appears to consist of a single proton ^as 
nucleus with one planetary electron. It is the only 
atom in which the nucleus is not composed of a 
number of protons and electrons packed exceed¬ 
ingly close together. Theory indicates that when 
such close packing takes place the effective mass 
will be reduced, so that when four protons are 
packed together with two electrons to form the 
helium nucleus this will have a weight rather less 
than four times that of the hydrogen nucleus, 
which is actually the case. 

It is not to be supposed that the whole-number 
rule is of exact mathematical accuracy, for the 
unit of the oxygen scale is a “ packed ” pro¬ 
ton + an electron, and its value will certainly alter 
slightly with the degree of packing. On this 
account it is of the greatest importance to push 
the accuracy of methods of atomic weighing as 
far as possible, for variations from the whole- 
number rule, if they could be determined with 
precision, would give us some hope of laying bare 
that innermost of secrets, the actual configuration 
of the charges in the nucleus. 

The results I have described lie on the border¬ 
line of physics and chemistry, and although as a 
chemist I view with some dismay the possibility 
of eighteen different mercuric chlorides, as a 
physicist it is a great relief to find that Nature 
employs, at least approximately, standard bricks 
in her operations of element-building. 
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Natural Camouflage. 1 


T HE fine volume under notice is a new edition 
of the beautifully * illustrated work which, 
originally appearing in 1909, first brought in a 
Connected form before the public the many class¬ 
ical principles of concealing-coloration estab¬ 
lished by the genius of the American artist- 
naturalist Abbott H. Thayer. Important dis¬ 
coveries such as these, especially when the en¬ 
thusiasm of their originator could recognise well- 
nigtj no limits to their apolication, were bound 
to bring sharp differences of opinion. In America 
we have seen the rise of two rival camps, one, 
( headed by the late Theodore Roosevelt, opposing 
'the whole of Thayer’s conclusions, the other 
accepting the whole and 'even interpreting the 


“ Coocwlint'Cdonitw) In tl 


Tkmr, With ba Intro- 
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advertisement of Warning Colours and their 
simulation in Mimicry as examples of the work¬ 
ing, in one form or another, of concealing- 
coloration. 

In England, where, as the result of the writ¬ 
ings of Wallace and Bates, and still earlier of 
Erasmus Darwin, the subject as a whole is older, 
an intermediate position has been taken. Here, 
naturalists recognise to the full the enduring value 
and fundamental importance of Thayer^ dis¬ 
coveries, although believing that they do not offer 
a complete interpretation of animal colouring as a 
whole; and, in the beautiful frontispiece of the 
book, representing a peacock in the woods 
with its blue neck against the sky and posed so 
as to illustrate the conclusion that its pattern Is 
” a marvellous combination of * obliterative * 
designs, in forest-colors and patterns,” in this and 
the flamingoes, and spoonbills with “the skies 
they picture ” (plates vili-x), English naturalists 
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believe that they witness the attempt to carry 
a theory {po far, and a tendency to be blinded, by 
the dazzling brilliancy of one set of interpretations 
to the value and importance, and even the exist 
ence of others 

The author s conclusion that all pattern is 
obliterative docs not conflict with the theory of 


F 0 —At a d nance of *ewn o >|h ynl n b gh eh o at ■ or c 
m net o ho br gt fly pa rr I bu e fly d taopean bo ora h three be 
t at From Cotieca g Colorat on a the A mal X 4do 

Warning Colours if we beat in mind that oblitcra 
tion is dependent on distance Ihis is well 
shown in Tig i where as the mthor 
states at the right distance or in a sufficiently 
reduced light the brightly patterned butterfly dis 
appears before the three monochrome ones even 
the dimmest We see here 
the effacing effect of con 
trasted juxtaposed color 
notes and are led to under 
stand the inconspicuousness 
of the zebra as described 
long ago bv Sir 1 rancis 
Calton and to conclude that 
it 16 this rather than back 
ground matching as m un 
tamed on pp 135-16 which 
is the bionomic meaning of 
its remarkable pattern But 
returning to the butterfly 
diagrams it is obvious that 
anywhere near the striking 
distance of an enemy the 
contrasted colour scheme is 
far more conspicuous than fla , _Moura.orerek 
the other three and this is 
all that the theory of Warn 
ing Colours requires That it should be 
obliterated at a greater distance is all to 
the good, for as the present writer has 
maintained, “all animals with warning colours 
have enemies, all are liable to special attacks in 
times of exceptional hunger, by enemies which 
would at other tunes neglect them Provided 
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such forms are easily seen and avoided by enemiea 
which respect their special modes of defence, It 
is clearly an advantage to be as far as possible 
concealed from those which do not respect them " 
(Trans Ent Soc, 1903, p 573) 

The author s interpretation of the black and 
white pattern of the skunk will be suificientlv 
clear when Figs a and 3 are 
compared Tig 2 being the 
mouse s or cricket s view ’ 
with the sky let down as it 
were, into the pattern and leav 
mg 1 black shape unrecognisable 
as an animal while Tig 3 shows 
the sky background cut off 
by dark, making his white con 
spicuous To this interpreta 
tion it may be objected that it is 
very doubtful how far a noc 
lurnal animal like the skunk re¬ 
quires to be hidden from its 
prey, but there is no doubt that 
t is advantageous for it to be 
concealed from enemies which 
mean to attack and these so 
far as 1 know are only predace 
»us birds which would see it 
rrn” ' "J! “a from ab >vc against the ground 
1 rom these the obliterative effect 
at a great distance of the 
skunk s contrasted black and white may well 
be a protection but to all large ground 
animals likely to ittack it it would be extremely 
conspicuous Furthermore the slow md deliber 
ate movements of the skunk and the flapping or 
floating flight of conspicuous butterflies must be 



remembered in association with their display and 
the spccul protection of which it is an advertisi - 
ment 

Although I am unable to agree with these and 
some other conclusions of the authors and have 
been obliged to devote so much of the available 
space to criticism, I should wish again to tm- 
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ph&gise the far-reaching importance of the prin¬ 
ciples which they have dearly explained and 
beautifully illustrated. It is to be hoped that the 
volume will be widely and carefully read. Con¬ 
sidering the scale and style of the work, with its 
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sixteen coloured plates and 140 black-and-white 
figures, the price is very moderate. 

The appearance of this new edition is, as is 
explained by Gerald H. Thayer in his preface, 
related to the great part which its principles have 


played in the war. That they should have been 
collectively named “camouflage” is a curious in¬ 
stance of word-history. “Camouflage” is not to 
be found in Murray’s Oxford Dictionary, but 
“camouflet” is there, with this meaning: “a 
mine containing a small charge of powder, placed 
in a wall of earth between the galleries of be¬ 
sieged and besieger, so as, in exploding, to bury, 
suffocate, or cut off the retreat of the miner on 
the opposite side; a ’ stiller. ’ ” " Camouflet or 
sttfler" is quoted from the “Penny Cyclopaedia” 
of 1836. Then, when smoke came to be employed 
above ground it kept the Same name; and, as its 
chief use was to act as a concealing screen or 
curtain, “camouflage ” became, in the Great War, 
transferred from the cause to the effect, and ex¬ 
tended to concealment, however attained. 

G. H. Thayer states that it has recently come 
to light that, in Germany, the original edition was 
“searched through with most diligent care for 
information which could be put to military or 
naval use.” Here in England its principles were 
applied lbng before the war, for many years ago 
tne great guns id our coast forts were painted 
■Wrhitfc beneath to neutralise their shadows, and 
coloured above with An obliterative pattern. Bnt 
while all this was done for the guns our men 
were sent to the war with a cap that seemed 
specially designed, by its reversal of principles 
explained in this volume, to render the head 
conspicuous to an enemy. E. B. P. 


Obit 

Prof. W. R. Brooks. 

ROF. W. R. BROOKS was one of the most 
successful of all modern comet-hunters. He 
nearly equalled the wonderful success of Pons, 
who found twenty-eight comets in the first twenty- 
five years of last century. Prof. Brooks’s total 
was twenty-seven comets, but in regard to several 
of these he was anticipated. 

Prof. Brooks was born at Maidstone, Kent, on 
June n, 1844, and with his parents migrated to 
the United States in 1857. He was educated in 
various public and private schools in England and 
America. He was awarded the Hon. A.M. 
degree by Hobart College in 1891, and the Sc.D. 
by Hamilton College In 1808. He was director 
of Redhouse Observatory, Pnelps, New York, from 
187a to 1888, and was appointed to the Smith 
Observatory in the latter year; finally he became 
in 1900 professional astronomer at Hobart Col¬ 
lege Observatory. 

As a discoverer of comets Prof. Brooks was 
rivalled only by Prof. E. E. Barnard during the 
years from 1881 to 1911. Some of the comets 
detected by him during his unwearying sweeps of 
the heavens were of considerable importance. 
Thus he was the fl^st to find, in 1883, Pons’s 
periodical comet of 181a, and in 1886 he picked 
up the expected comet of Olbers, last seen in 1815; 
he also discovered comets of short periods belong¬ 
ing to the Jovian family in 1886 and 1889. The 
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latter broke up Into several fragments and proved 
quite a notable object. 

Like Messier, Pons, Tempel Barnard, Perrine, 
and others, Prof. Brooks displayed special ability 
in this field of observation, and though he en¬ 
gaged in other departments of practical astro¬ 
nomy, it was in exploring the sky for comets that 
he met with his greatest successes. His results 
afford another instance of the fact that natural 
ability combined with enthusiasm, opportunity, and 
well-directed effort usually bring ample reward. 

Prof. Brooks received ten gold prizes from 
Mr. Warner, and nine comet medals from the 
Astrdnomical Society of the Pacific; he also re¬ 
ceived the Lalande medal from the Paris Academy 
of Sciences, and a number of other special distinc¬ 
tions. He wAs elected a fellow of the Royal 
Astronomical Society on January 13, 1888. His 
discoveries ranged over the thirty years from 1881 
to 1911, but it was during the first twenty years 
of this period that his principal work was done. 

There was nothing in his early life or associa¬ 
tions to lead Prof. Brooks to the pursuit o’f astro¬ 
nomy except his inclination. His initial success 
in making a reflecting telescope and in finding 
new comets enabled him to relinquish his daily 
avocation and to devote the greater part of hu 
life to the study of the heavens. He died on 
May 3 in his seventy-seventh year. 

W. F. Denninq. 




May i2) 1921] 


NATURE 


Thc -death occurred in January this year, at 
seventy-five years of age, of Da. Jules Harm and, 
who was well known for his extensive explorations 
in French Indo-China. In 1873 Dr. Harm and 
took part in the investigations of the ruins of 
Angkor, in Cambodia. His explorations in subse¬ 
quent years embraced the basin of the Tonle Sap 
and the lake of that name, as well as the country 
between there and Bassac, on the Mekong. In 
1877 Dr. Hartnand explored the Boloveu plateau 
in Laos, and succeeded in crossing the moun¬ 
tainous country to Hud, in Annam. TTiese explora¬ 
tions shed much light on the interior of Indo- 
China, and gained for Dr Harmand in 1878 the 
gold medal of the Paris Geographical Society. 
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Later he entered the diplomatic service and was 
for many years French ambassador at Tokio. 
Dr. Harmand was the author of “ Domination et 
Colonisation,” published in 1910, and he prepared 
a French edition of Sir John Strachey’s “ India ” 
in 1892. 


We learn with regret from Science of April aa 
that the death occurred on April 14 of Da. Henry 
Pi att Cushing, who was for twenty-six years pro¬ 
fessor of geology in Western Reserve University, 
Cleveland, Ohio, and for about the same time 
geologist in the Adirondack region for the Geo¬ 
logical Survey of New York. 


Notes. 


“ Cultured ” pearls, recently introduced by a 
Japanese firm, appear to have caused some alarm In 
the gem trade. It has long been known that pearls 
are the result of local irritation in the pearl-oyster 
or pearl-mussel, caused by the Introduction of some 
foreign matter—usually the larva of a parasitic 
organism which spends another part of its life-cycle 
in an animal that feeds on the mollusc. The mollusc 
retaliates by coating the unbidden guest with a smooth 
layer of nacre (Identical with the mother-of-pearl layer 
of its shell, and consisting mainly of the orthorhombic 
crystalline modification of calcium carbonate corre¬ 
sponding with the mineral aragonite); and the result¬ 
ing pearl Is the elegant tomb of the objectionable 
parasite. The Chinese have for centuries produced 
this result artificially by Inserting objects between the 
shell and mantle of the fresh-water mussel, and 
figures of Buddha on the inner surface of such shells 
are common. The difficulty hitherto has been to cause 
the formation of a spherical secretion unattached to 
the shell of the mollusc. This now appears to have 
been achieved by Mr. Mikimoto as a result of experi¬ 
ments extending over forty years. It Is said that 
fragments of mother-of-pearl are inserted In the tissues 
of the molluscs, which are then returned to the sea 
for a period of several years. Another obvious method 
would be to infect the oyster-bed with the appropriate 
parasite. But, whether the foreign matter is intro- 
duced accidentally or Intentionally, the result pro- 
duced by the oyster must be the same. The qualifica¬ 
tion “artificial ” would here apply rather to the pre¬ 
tence that the products are essentially different. At- 
tempts on the part of the trade to discredit what Is 
apparently an Interesting Scientific discovery are clearly 
made only with the view of keeping up Inflated prices. 
The same selfish fight was mads aome years ago 
against the artificially formed rubles and sapphires 
(miscalled “synthetic,” “reconstructed,” and even 
“Imitation”), which can be produced much more 
econ omi cally than the naturally formed stones. Straw, 
berries rttoed In pets under glass art sold without 
question » straw b erri es b nt wiasly at a higher 
price. Pearls weMrf. b> price becauw of tiiebparity, 
but If they were pfautiM and tbs'more brightly 
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coloured mother-of-pearl were rare the erv would be 
very different. 

The Kelvin gold medal for engineering was founded 
in 1914, principally by British and American engineers, 
to commemorate the achievements of Lord Kelvin in 
those branches of science which apply specially to 
engineering. The award is made by n committee of 
the presidents of the representative British engineer¬ 
ing institutions, and recommendations are received 
| and considered from similar bodies in all parts of the 
world. The first recipient was Dr. William Caw- 
thorne Unwin, and thc presentation was made by 
Mr. A J Balfour In the hall of the Institution of 
Civil Engineers on Wednesday, May 4. In the course 
of his address Mr. Balfour said that Lord Kelvin 
combined in a manner which had scarcely been 
equalled before, except perhaps bv Archimedes, the 
power of theorising on the darkest end most obscure 
secrets of Nature, and at the same time of carrying 
out efficiently and practically some engineering feat. It 
was therefore fitting that we should remember Kelvin 
as one of the leaders in the movement which com¬ 
pelled all modem engineers worthy of the name to be 
not only men of practice, but also of theory. Dr. 
Unwin's name was honoured wherever engineering 
was studied In English-speaking lands, and he had 
Imprinted his own seal upon the whole course of 
study which young engineers had now to pursue. In 
his reply Dr. Unwin congratulated the young en¬ 
gineers of to-day upon their advantages in the pos¬ 
session of well-organised colleges and on the recogni¬ 
tion by all universities, even Oxford and Cambridge, 
of a faculty of engineering. 

We are verv glad that a reasonable agreement hat 
been arrived at between supporters and opponents of 
the Plumage (Prohibition) Bid, with the result that 
the Bin pasted through Standing Committee D of the 
House of Commons on May to. It has often been 
suggested that an advisory committee should be set 
up to prepare a sefaedale of birds the plumage of 
which might be Imported, but this has been objected 
to by promoters of prohibitive measures. The agree- 
ment now arrived at Igcludes the following terms 
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(1) The Act to com* into operation nine uutead of 
six month** after the pasting thereof (a) Within 
four months after the passing of the Act the Board 
of Trade shall appoint a joint Advisory Committee 
consisting of an independent chairman two expert 
ornithologists three representatives of the feather 
trad* and four other independent members The 
function of this Committee will be to advise the 
Board of Trade as to additions to and removals from 
the existing schedule (ostrich and eider-duck) of birds 
the plumage of which may be unported By the 
adoption of these clauses the Bill will in all prob 
ability be placed on the Statute Book during the 
present session of Parliament 

An announcement m the Times of May 9 states 
that Sir Hercules Read Keeper of the Department of 
British and Medieval Antiquities and Ethnography of 
the British Museum will retire in Julv next on com 
ptetion of forty years service Sir Hercules Read 
joined the museum staff in 1880 under Sir Wollaston 
Franks with whom he had wotked for six years 
previously and whom he succeeded in 1896 Under 
him the department has developed greatly particularly 
m connection with prehistoric and medieval antiqui 
ties By his influence among wealthy connoisseurs 
of whom he numbered a great many among his 
friends he was able to secure for his department and 
the nation a large number of valuable specimens of 
artistic or scientific importance which otherwise m ght 
have been lost to us Mr J Pierpont Morgan was 
largely guided by him m his generous gifts to public 
collections and it was at his instigation that the 
famous Greenwell collection of Bronze-age antiquities 
was secured and presented by Mr Morgan to the 
museum Sir Hercules Read s connection with the 
British Museum will not be severed by his retirement 
As president of the Society of Antiquaries he will con 
tinue to act as a Trustee ex officio 

In presiding at a dinner given by the council of 
the Iron and Steel Institute to the president Dr 
J E Stead last week Sir Robert Hadfield spoke at 
some length on the industrial crisis in this country 
He took the view that the present Labour disturb 
ance was unreasonable since it had been admitted 
by some of the miners leaders that Its object was 
political He stated that no one wished to see reduc 
tions m the income of the wage-earners less than he 
did but that the existing fictitious state of affairs 
both financial and industrial made it impossible for 
us to get on a sound footing until some re-adjustment 
in which all were concerned took place Sir Robert 
Hadfield went on to urge the need for a greatly in 
creased output per worker stating that it was only 
in this way that industry could be restored to an 
economic basis In the latter part of his speech he 
dealt with technical problems alluding particularly to 
corrosion affirming that his study of this question 
in so far as it related to Iron and steel had convinced 
him that the annual wastage was from 15 to a per 
cent 

At a general meeting of the members of the Royal 
Institution held oa May 9 Sir J J Thomson was 
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elected honorary professor of natural philosophy 
and Sir Ernest Rutherford professor of natural 
philosophy 

At the meeting of the Royal Society held on May 5 
the following were elected foreign members —Prof 
Albert Calmette Dr Henri Deslandres Prof Albert 
Finsteln Prof Albin Haller* Prof E B Wilson and 
Prof P Zeeman 

At the annual meeting of the British International 
Associat on of Journalists held on April as Mr Leon 
Gaster the hon secretary of the Illuminating 
Engineering Society and editor of the IUummatmg 
Fngmeer was unan mously elected the honorary 
general secretary of this association 

By Invitation of the chairman of the Lawes Agri 
cultural Trust Committee Lord Bledisloe and the 
director Dr E J Russell the House of Commons 
Agricultural Committee and certain members of the 
House of Lords will visit the Rothamsted Exper 
mental Stat on Harpenden to-morrow May 13 to 
inspect the experimental farm and the laboratories 

The last ordinary scientific meeting of the Chem cal 
Society this session will be held at the Institution of 
Mechanical Engineers Storey s Gate on June 16 xt 
8pm when Prof Benjamin Moore will deliver a 
lecture entitled The Natural Photo-synthetic Pro 
cesses on Land and in Sea and Air and their Relatioi 
to the Ong n and Preservation of Life upon the 
Earth 

The Empire Cotton Growing Committee and the 
British Cotton Industry Research Association propose 
to award in July next ibout twelve studentships 
each of the annual value of aool for the additional 
training of university graduates in scientific research 
bearing on plant genetics and physiology entomologv 
physic* etc or in special subjects relating to admin s 
tration and inspection in tropical agriculture Forma 
of application and further particulars of the student 
ships are to be obtained from the secretary of the 
Joint Standing Committee c/o the Shirley Institu e 
Dldsbury Manchester not later than July 18 

The officers and council of the Manchester Literary 
and Philosophical Society for the new session 1931 as 
were elected on April 26 as follows —President Mr 
T A Coward Via Presidents Mr R L Taylor,. 
Mr William Thomson Sir Henry A Miers and Mr 
W Henry Todd Hon Secretaries Dr H F 
Coward and Prof T H Pear Hon. Treasurer Mr 
R H Clayton Hon Librarian* Mr C L Barnes 
and Dr Wilfrid Robinson Hon Curator Prof 
W W Haldane Gee Conned Prof Arthur Lap* 
worth Mr C E Stromeyer Dr W M Tattersall 
Mr Leonard E VUes Mr F W Atack Prof F E 
Weiss Mr Francis Jones Miss Laura Start and 
Prof Sydney Chapman The Chemical Section on 
Mav 6 elected the following offi c ers —Chairman 
Mr Leonard E Vile* Vice Chatrman Mr J H 
Lester Hon Secretary Mr David Cardwell 
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Tine London summer meeting of 'the Institution of 
Mechanical Engineers, which will be held on June 30 
and July >, will be devoted to subjects connected with 
the better utilisation of fuels. A novel feature of the 
meeting will be an exhibition of appliances connected 
with boiler-room economy and with the efficient use 
of steam- and internal-combustion engines. The ex¬ 
hibits will indude feed-water beaters, combustion re¬ 
corders, super-heaters, liquid fuel and powdered fuel 
burners, steam- and gas-engine indicators, etc. The 
institution desires that all who have exhibits to offer 
will communicate with the secretary at Storey’s Gate, 
St. James's Park, S.W.i, as soon as possible. 
Apparatus and models are preferred, but drawings will 
be accepted and suitably displayed. 

Arrangbuknts have been made by the Institution 
of Civil Engineers to continue this year the series of 
conferences which were Interrupted by the rebuilding 
of the institution premises and the war. A con- 
ference will be held on Wednesday, Thursday, 
and Friday, June 29 and 30 and July 1, the 
mornings being given to discussions upon selected 
topics, and the afternoons to visits to engineering 
works. For the purpose of the meetings the con¬ 
ference will be divided Into seven sections s (I) Rail¬ 
ways, Roads, Bridges, and Tunnels; (ii) Harbours, 
Docks, Rivers, and Canals; (iii) Machinery; (iv) 
Mining and Metallurgical Processes; (v) Shipbuilding; 
<vi) Waterworks, Sewerage, and Gasworks; (vii) Elec¬ 
tricity Works and Power Transmission. The twenty- 
seventh James Forrest lecture will be delivered by 
Sir George T. Bellby on the afternoon or evening of 
Tuesday, June 28. 

“Thk Physiology of Pain ” is the subject of a paper 
In Medical Science: Abstracts and Renews for April 
(vol. iv., No. 1). The reviewer concludes: “ It Is, at 
any rate, tempting to regard sensibility to pain as the 
survival in us of the primordial mode of sensation. 
Its urgency and tendency to evoke immediate motor 
response Is the reproduction of the normal experience 
of the lower invertebrates. From it the discrimina¬ 
tive forms of sensibility have been differentiated by 
the progressive increase of insulation. If we view 
pain as an exaggerated response by a physiologically 
Irritated nerve, it it possible to get some conception 
why pain is the commonest of symptoms and why it 
is so apt to became inveterate. Pain is, as it were, 
physiologically only Just not present in us all, and 
what appears to be a very slight disturbance patho¬ 
logically may prove an effective and incurable excitant 
of It.” 

Da. L. O. Howard’s Annual report of the Entomo- 
legist to the U.S. Department of Agriculture for the 
year ending June 30, 1930, is a record of a vast series 
of researches carried out for the benefit of the State. 
The European corn-borer is causing anxiety on 
account of the Increasing area of country that is 
suffering from its ravages. With an appropriation of 
400,000 dollars an energetic campaign is being con¬ 
ducted, and particular attention is being devoted to 
the natural enemies of the pest. A, pained observer 
has been established In the sooth of France to study 
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its native parasites, and Dr. Howard personally visited 
with the same object regions of Belgium, France, and 
Italy in which the corn-borer occurs. In connection 
with insecticides for orchard spraying, much experi¬ 
mental work has been accomplished with contact 
insecticides in an effort to find something to replace 
nicotine or tobacco extract. Special attention has 
been devoted to organic contact spraya, and a com¬ 
pound has been discovered of the pyridine series which 
offers hopes of success. As in previous years, work 
cm the Gipsy and Brown Tail moths occupies a pro- 
mlnent place. During the spring of 1919 favourable 
climatic conditions for hatching out the eggs resulted 
in an unusual spread of the former Insect in the 
caterpillar stage, and an increase in area of 4569 
square miles la now stated to be Infested. On the 
other hand, the area affected by the Brown Tail 
moth has been materially reduced, and 10,677 square 
miles have been released from the quarantine. 

Mr. H. G. Mav has published (Proc. U.S. Nat. 
Mus , vol. Ivlii., pp. 577-88, 5 plates, 1920) useful 
notes on the nematode genus Nematodirus, which 
occurs in the small intestine of sheep, goats, cattle, 
deer, camels, and certain rodents. In addition to 
abundant material collected in the United States, the 
author has received material from France and Switzer¬ 
land, and has been able to study some eight hundred 
male specimens for their spicules. He finds In this 
collection four species which have not previously been 
described. He gives a key to, and short descriptions 
of, the nine species of the genus, and figures the more 
important systematic characters, especially the burs* 
and spicules of the males. 

At a meeting of the Biological Society gf Washing¬ 
ton (Journal of the Washington Academy of Sciences, 
vol. x., No. 20, p. 580, December, 1920) Mr T E. 
Snyder directed attention to the extensive and serious 
injury caused to the lead sheathing of aerial telephone 
cables in California by the beetle Scobtcia dedans, 
which normally breeds in recently felled wood piled 
for later use as fuel. In summer the beetle attacks 
the cable where it lies in contact with the metal sus¬ 
pension ring, which affords it leverage for boring. 
The hole allows moisture to penetrate the insulation, 
and numerous widely separated short-circuits are pro¬ 
duced when rain falls in the autumn. A Ugh per. 
centage of “wire trouble” Is caused by this beetle. 
No remedy has yet been found; chemical repellents, 
various types of suspension rings, and hard tin and 
antimony alloys have proved ineffective. 

Ik the Report for 1919 of the Botanical Society 
and Exchange Club of the British Isles the secretary, 
Dr. G. C. Druce, provides a supplement entitled “The 
Extinct and Dubious Plants of Britain.” Notwith¬ 
standing the great changes which have occurred in 
Britain during the period since 1597, only about half 
a dozen native species of flowering plants have ceased 
to exist, mainly as the result of drainage operations. 
The most notable are a Vetch (Vida laevigata), which 
formerly occurred near the shore at Weymouth and 
Portland, but does not seem to have been found for 
nearly a hundred years, and two species of Senedo, 
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formerly plentiful In the P«m» wt destroyed by 
drainage operation* During the mm* period our 
flora has been augmented by • number of emigrant* 
from other Opuntne* which have become mom or to** 
completely e tablU hed The dubious plant* of Britain 
—'that i* to *ay, plant* which have been reported a* 
Bntleh—-make a very long list Some are mere 
carnal*, many have been wrongly identified, and tome, 
it ie to be feared, were wilful unpoettUme The prob¬ 
ability is that the majority were really erroneous, but 
Or Druce suggest* that the publication of these records 
in an easily con suitable form may, by directing atten¬ 
tion to them, iced to one or two being re-discovered 
Mb N H Dabtok (US Gaol Surv, Bull 701, 
19*0) be* brought together all available published data 
bearing on the rate of increase of underground tern 
perature with increasing depth in the United States, 
including numerous original observation* by the author 
and hi* colleagues Some of the very deep well* 
drilled for oil give average rises of temperature of 
1° F for every 70 ft, the rise being near the surface, 
and in the deepest levels being about i° F for every 
60 ft The following records are of special interest — 
McDonald, Pa (6975 ft) bottom temperature 
1449 0 F , the Lake Well, West Virginia (7500 ft) 
at bottom 168 6° F , and the Goff Well In the same 
State (7386 ft) temperature at 7310 ft 1583° F 
The misleading nature of generalised calculations from 
depths of less than a mile is clearly shown by the 
fact that the Goff Well gives from too ft to 7310 ft 
a rise of i° F for every 70 a ft, and from 4000 ft 
to 7350 ft of i° F for every 563 ft The author 
reminds us that the workings in the Comstock Lode 
Nevada showed 170 0 F at 3100 ft, the average in¬ 
crease in t)|p district being i° F for 33 ft The rate 
here decreases at similar honaons away from the 
lode and local volcanic material is inferred 

1 hi Bureau of Standards at Washington has issued 
as Scientific Paper No 406 a valuable review by 
Dr Coblenta of the present position of our knowledge 
of the laws of radiatipn of a perfectly black body, and 
the values of the constants which enter into the 
numerical expression of those laws He finds that a 
considerable proportion of the discrepancies between 
the result* of determinations by different observers 1$ 
due to the neglect of the absorption of the radiation on 
its passage from the furnace to the measuring instru¬ 
ment, and to its partial reflection at the receiving 
surface On making suitable corrections for these 
losses he finds that the results are brought into close 
agreement He gives as the best value of the coeffi- 
aent of Stefan’s law of total radiation 57 ** I0 “' er f?® 
per sq cm per second per fourth power of the absolute 
temperature For the constant C of Planck’s radia 
bon formula he gives 14,3*> »«ron degrees and for 
the product of the wave-length for maximum radiation 
into the absolute temperature 3885 micron degrees 
The value of Planck’s constant k by radiation 
and other method* he gives as 6 to-*’ erg-eeconds 

Dr the April number of the Journal of the Franklin 
Institute, Meters Lord A Jones and C. E Fawkes 
give the results of their Investigation* into the action 
of photographic reducers on the images produced on 
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development printing papers The mmm of the 
ciumg el* traced itr each ta*e by weaatrkig the density 
of the image after subjecting It to the reagent employed 
for various times It is possible to reduce so that 
the contrast I* either unchanged, dtminiahed, or in¬ 
creased The chief point of novelty demonstrated 1 * 
the action of ammonium persulphate, which hi the 
pretence of a little sodium chloride give* a nearly 
proportional decrease of density But if the per- 
sulphate is dissolved alone in distilled water then is 
a certain critical point on the density curve on the 
thinner side of which there is very little change, while 
there is very vigorous action on the denser side Even 
in so short a time as three minutee, that port of the 
curve that hes above the point is reversed in its curve, 
ture, and parts of it become less dense than the critical 
point itself The authors give the formulae of the 
solutions that they used 

In his presidential address delivered recently to the 
Institution of Mining and Metallurgy Mr F W Har 
bord dealt with the chief metallurgical development* 
which have taken place in this country since 1914 Ac¬ 
cording to him the only new industries which were 
established as the result of war requirements were the 
manufacture of tungsten powder and of ferro-alloj* 
generally In regard to these products the country 
is now able not merely to supply its own require 
ments, but also to compete in the chief markets of the 
world The output of carbon steel was increased by 
more than a 000,000 tons in 1917 as compared with 
1913 More than one-half of thw increase was due 
to ‘ basic ” steel In the year* 1916-18 arrangements 
were made for the erection of aa blast furnaces and 
166 open hearth steel furnaces with a producing 
capacity of more than 3,000,000 tons per annum No 
branch of metallurgy received a greater stimulus and 
made greater progress than the art of making and 
heat treating special steels especially thoae containing 
nickel chromium, and vanadium For many year* 
before the war die zinc industry was in a languishing 
condition Here again the productive capacity of the 
country has been much increased by the erection of 
new plant and by extensions and improvements to 
existing plants The present position of this industry 
is quite abnormal but when the relation between 
cost of production and market price becomes normal 
Mr Harbord is of opinion that this country will have 
two very strong points In its favour, owing to the 
Government control of Broken HiU ore supplies and 
the better equipment of the extraction works 

At the eleventh annual May lecture of the Institute 
of Metals on May 4 Frol T Turner took as his sub¬ 
ject The Casting of Metals which dates back to 
early antiquity The quality of the older material can¬ 
not be equalled today, although output has been 
enormously Increased and the percentage of ‘wasters 
reduced Aluminium presents special difficulty on 
account of its high coefficient of expansion, thi* toads 
to fracture during coding unless proper precautio n s 
are taken Gases in non ferrous metal* are not *0 
important as lh steel, and any metal or aftoy w htob 
doe* not develop gas by reaction or doe* aot unduly 
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segregate can be cast in a satisfactory manner pro¬ 
vided that a suitable temperature is employed, that the 
mould is properly designed and made and that the 
metal ia skimmed and poured in the right manner 
Pure metals or single substances, as a general rule 
possess the same density whether slowly or quickly 
cooled Those alloys m which there is an interval 
between the llquidus and solidus solidify over a tern 
peratura range and often expand when slowly cooled 
as, for instance when cast in sand Extensometer 
tests by Prof Turner have shown the nature and 
extant of such expansions in a number of typical 
alloys These results agree with the density deter 
mutations, but the extensometer has the advantage of 
showing the sequence and amount of each volume 
change In practice one of the chief causes of failure 
is pouring at too high or too low a temperature 
Other causes Include such troubles as imperfect or 
badly fixed cores, faults in moulding cracks mis 
runs or runouts and breakage in handling In 
foundry work generally the losses from all causes 
reach about 10 per cent of the output Prof Turner 
took the view that casting is fundamentally an art 
and the part of the man of science will be to intro 
duce new ideas and processes rather than to improve 
on present technique 


Thx Oxford University Press is to publish under 
the title of From a Modern Universitv Some Aims 
and Aspirations of Science a volume of occasional 
addresses by Prof A Smithells 

A lengthy catalogue (\o 88) of botanical and horti 
cultural works which are for sale by Messrs Dptau 
and Co Ltd 34 Margaret Street Wi has just 
reached us It gives particular* of no fewer than 
3017 publications including the library of the late 
M Edouard Andrrf of Pans Many early printed 
and rare herbals are listed and practically the whole 
range of botany and horticulture is represented The 
catalogue should be seen by all who wish to augment 
the r hbranes m these branches of science 

Messrs G Bell and Sons are shortly adding a 
new volume to the advanced section of the r mathe 
matical series namely A Tirst Course in Statist es 
by O Caradog Jones The fundamental importance 
of the nght use of stat sties is becoming increasingly 
evident on all sides of life social and conmercial 
I political and economic It is hoped that a study of 
this book will enable the reader to discriminate be¬ 
tween the masses of valuable and worthless figure* 
published and to use what is of value ntelligentlv 


Our Astronomical Column 


Eclipse or Rhea by Titan —The computing section 
of the British Astronomical Association recently 
formed under the d rectorship of Mr L J Comne 
undertook an extensive examination of the phenomena 
of Saturn s ring and satellites about the time when 
their planes are turned edgewise In the course of 
this work the prediction was made that the very rare 
phenomenon of the eclipse of Rhea by the shadow of 
Titan would take place on April 8 A number of 
members of the association ncluding the president 
Major Hepburn observed the phenomenon and found 
a satisfactory accord with the prediction Rhei faded 
rapidly at ioh asm and became invisible for 50 
minutes, the estimated time of mid eclipse was 
ioh 4* 3m GMT the co respond ng pred cted 
time was ioh 38m and predicted dur ition 44 mini tei 
Since the relative motion of the satellites w as slo v the 
error in their positions is small 
It would be well if the national ephemer des could 
publish predictions of interesting phenomena of this 
character as there is n danger of their esenp ng 
notice if left to unofficial agencies There is probably 
no other observat on of the kind on record in the 
Saturnian system even in the Jovian svstem where 
mutual eclipses occur more often very few have bee 1 
recorded obviously because they have never been 
systematically predicted 

Cotan—L Astronomic for April contains a re 
discussion by Mr G Neujmm of the orbit of the 
comet (1916a) discovered by him in 1916 He finds — | 
T —1916 March 11 3339 GMT 
--193° 47 33*1 , 

ft-:W7 e 33 efVtOifio 


The observations used extended from February 37 to 
June 3 The comet should be in pbrlhelion again 
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about August 10 of the present year but so unfavour 
ably placed that it is to be feared that it will escape 
detection 

Comet Pons Winnecke has been deviating from the 
predicted path with unexpected rapiditv and M Ebell 
has deduced the follow ng revised orbit from observe 
tions on April la 16 and 26 — 

T — 19-m June 1308 I tm 18 i a o 

»-*7*°437 log p-00153 

96 389 I log 1 045 6 

The value of log a is almost certainlv much below 
the truth, but the elements will probably represent the 
motion for the next few weeks The ephemeri* 
punted in this column needs to be corrected by - 13m 
— i® it on May 14 and —35m -i° is on May ao 

It will be noticed that the perihelion point is now 
placed well outside the earths orbit which makes 
the occurrence of a meteor shower somewhat doubtf I 
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The Stone-axe Factory of Gnug-Iwyd, Penmaenmawr. 

A T a meeting of the Roval Anthropological Institute at Graig-lwvd must be grouped with those from Ciss- 

held on \pril 19 Mr S Hassledme Warren bury and Grime’s Graves As a result of a careful 

presented 1 report on the results of excavations at comparison with the long series of finds from Ciss- 

Graig-lw)d earned out in June, ioao, under a repre- bury in the Manchester Museum he had come to the 

tentative committee appointed by tne Royal Anthropo. conclusion that every peculiarity in the Graig-lwyd 

logical Institute The expenses of the excavation specimens could be paralleled from Cistbury, the one 

were met by grants from the National Museum of difference being that the Graig-lwyd implements 

Wales, the Cambrian Archieological Association, and were made of igneous rock, while the Cissbury finds 

other public and private contributors were flint The Graig lwyd specimens were con- 

JThe Neolithic workings follow the chilled margin sequently larger owing to tne difference in material 

of the Penmaenmawr intrusive rode for a consider- The shape and the rude character of a specimen did 

able distance, but the excavation was mainly con- not prove that it was not of Neolithic age H* him 

centrated upon one important chipping floor ” asso self had found at Trenton, New Jersey, side by side 

ciated with the site of a large hearth with typical Indian stone implements, specimens 

The workers made their stone axes either directly which in form belong to the Moustier and other 

from the natural blocks of scree or indirectly by first European Palaeolithic types The lesson to be learned 

striking off large dikes These large prunary flakes from this And was that age cannot be estimated from 

often weigh from 7 lb to 14 lb or even more, and form As regards the positive evidence for date of 

their production m such a tough and intractable these atetters it was beyond question At Cissbury 

material is evidence of remarkable skill Core im Neolithic pottery and the remains of domestic animals 

plements " and “ flake implements ” were made in had been found The evidence from Grime’s Graves 

differently, according to convenience in working the was clear There the flint from which implements 

stone The stages of manufacture from the natural were manufactured was taken from pits an<J gal- 

block to the finished axe may be grouped as (1) pre- leries, and was therefore later in date than these, 

liminary, (a) intermediate, and (3) advanced The but the workings show that the greater number of 

most characteristic forms arretted in the middle stage these galleries had been excavated with polished 

may be described as intermediate ovate* ”, these stone axes, and therefore the implements of Cnellean, 

might well be mistaken for Late Chelles and St Moustier, and other types found on this site were 
Acfieul implements, while many of the smaller speci- Neolithic The conclusion to which this evidence 

mens in the preliminary stage resemble the earlier pointed was supported by the types in Mr Warren’* 

Chelles group Pseudo Mousterian flakes with faceted find The examples of specimens broken m course of 

platforms, recalling the Levallois technique, were manufacture in Neolithic times, of which the parts 

produced in large quantities as a waste product from now reassembled by Mr Warren exhibited differences 

the flaking of the axes More than four hundred in patlnation, were also a proof that patination was 

“ends of celts” (as they are usually called) were no criterion of age The discovery of this factory 

found, and thirty-two complete axes have been re had an interesting bearing upon the question of pre- 

fit ted from these halves broken during manufacture histone trade and communication Owing to the 

The industry is essentially similar to that of Grime’s existence of a felsltlc stone implement factory in the 
Graves and Cissbury Lake Distnct, he had hitherto denved the felsite ales 

Four broken polished axes were recovered from found in the Midlands from this source, but in future 

the main floor ” and three of these had been re- the felsite at Graig lwyd would have to be taken into 

chipped after breakage into makeshift blades One account 

stone plaque engraved with a senes of triangle* was The implements from the Gmig-lwyd excava- 
alto discovered tions, which will be reproduced In illustration of the 

In opening a discussion on the report Sir William report when it is printed in extenso were exhibited 

Boyd Dawkins said that a debt of gratitude was due at the Royal Anthropological Institute on April 

to Mr Warren for having brought these facts, the 20-23 A larger and more representative collec- 

result of much hard work, before the institute The bon is to be exhibited at the rooms of the 

subject was of the greatest interest and importance Society of Antiquaries Burlington House, on Mav 

to British archaeology at the present time The finds aq-35 


Descriptive Botany. 

U NDER the title The Leguminous Plants of and the remainder are, with few exceptions, usually 

Hawaii ’’ (issued by the Experiment Station short plants or grow near the shore, and are distn- 

of. the Hawaian Sugar Planters’ Association), Mr buted over most of the Pacific Islands This poor 

J F Rock gives a systematic account of the native r e presentation of one of the largest families of 

introduced, and naturalised trees shrubs vines, and flowering plants contrasts remarkably with its nch 

herbs belonging to the familv Legumlnosae Detailed representation In tropical Asia, ana is a strong 

descriptions are given of all the native and established argument against the existence of anv previous land 

species, with notes on distribution and economic uses, connection with the Asiatic continent The writer 

kevs to the genera and species are also included In regards the Legumlnosae as a strong factor in proving 

all aoo species belonging to 71 genera are described, the assumption that the Hawaian islands are purelv 

and there are 91 excellent full-page photographic re- oceanic In character, he proposes to discuss thoroughly 

productions of the more important species The per- the origin of the flora in a work on the phvto- 

centage of indigenous species in this family is very geography of the islands which he has in preparation 

small, and of these onlv six are trees, one Is a shrub, In •' leones Piantarum Formossnarum," voi lx 
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(Bureau of forestry Government of Formosa), Bunato 
Hayata continues his descriptive account of the flora 
of this island The volume contains studies of genera 
of a large number of families of flowering plants and 
includes descriptions of 139 new species the arrange 
ment follows the system of Bentham and Hooker s 
Genera Plantarum The descriptions (in Latin) are 
full and dear and the volume is remarkably well 
illustrated with text figures and plates Two new 
genera are established one Dolithovigna a climbing 
bean near Phaseolus and Vigna the other Pseudo 
smites. a member of the family Liliaoeae and inter 
mediate between Smila\ and Heterosmilax Nine 
genera are also recorded as new to the flora of the 
island which so far as is at present known includes 
3608 species of flowering plants representing 1185 
genera and 169 families 

In the Journal of hcology (\ol vm No 1) Miss 
L S Gibbs gives an account of the phytogeographv 
and flora of the mountain summit plateaux of Tas 
mania based on hei own observations and colle tions 
The vegetation of the island mxv be divided into three 
nncipal plant formations (1) The austral montane 
ora of the mountx n si mm t plateaux which repre 
sent the remains of the huge lava plateau of which 
the island formerly consisted The major and most 
interesting portion of the endemic flora is entirely 
limited to these summit plateaux one of the peculiar 
features is the almost complete absence of herbaceous 
plants (a) The mixed forest of the west coast not 
lery rich in soecies and characterised more by dense 
niss of growth than h\ he ght Theie is a marked 


endemic element in this flora which probably originated 
on the higher lands (3) Eucalyptus formation, 
occupying the greater part of the island consisting 
mainly of secondary open forest and purely Australian 
in type A description is given of the various portions 
of isolated tableland which form the mountains of the 
island and at no point exceed 5000 ft, and the writer 
I describes the chief plant associations, enumerating 
1 the plants which she collected m each On the most 
exposed and highest levels a mosaic of small moss like 
plants is developed with inconspicuous flowers form* 
mg a hard even surface This is succeeded by a 
mountain shrubbery, the dominant association of the 
more exposed portions of the plateau summits Lower 
come forest associations in succession namely dwarf 
| mountain forest low mountain forest and Eucalyptus 
scrub In conclusion the author refers to the marked 
relation between the mountain flora of North West 
I New Guinea the subject of a former paper and the 
I so-called Antarctic flora ’ of the southern hemi¬ 
sphere Recent work on meteorological conditions 
| provides an explanation of this relation namely in 
[ the persistent north west wind of high altitude over 
the mountains of New Guinea and across the Aus 
trahan continent Seeds transported by this agenev 
would be precipitated in southern latitudes where 
they remain within the radius of the persistent 
westerly winds and gales of the Antarctic seas 
A svstematic enumeration is given of the species 
collected on the mountain summit pi iteauv. and in 
the mixed forest from September 1914 to March 
»>»5 


Origin of Petroleum and Cause of Gas Pressure 1 


'T'Ht 

A boc 


_ important volume referied to below is 

bountifully illustrated with photographs sec 
tions and maps and gives a comprehensive account 
of some 150 square miles in the midst of the Cali 
forman oilfields a territory which provides nearly 
half the oil which the State produces, and includes 
its greatest oilfield Here too is the famous Lake 
view Gusher which vielded 8 000 000 barrels of oil 
in eighteen months I he area has been discussed 
previously both b\ State and Federal geologists 
notably some ten years ago by R Arnold H Johnson 
and R Anderson in Bulletins 406 and 471 but since 
that time there has been much further development 
and many new facts are available 
The work contains a wealth of Information which 
is rendered easily accessible by its systematic arrange 
ment and clear table of contents The book com 
mences with a brief Summary of Results which is 
followed by an informative bibliography Strati 
graphy which occupies 34 pages is dealt with under 
the headings of the vauous formations Then follow 
* Structure (pp 54-63) and Petroleum ’ (pp 6^-8^) 
whilst a detailed description of the Productive Field 
occupies the latter half of the book In the pocket 
at the back of the volume is a geologic map of the 
region and large scale topographic and structure 
maps of the oilfield together with many sections 
act oss the productive area 
The main scientific inferences differ httlt from 
those set forth in the earlier bulletins It Is made 
clear that the petroleum was generated within the 
Tertiary deposits which are at least :8 000 ft in 
thickness ranging from Eocene to Pliocene Regard- 

1 UiitwJ Suites Otoiot c*l Sum PrnhitfnMl Puwr No. irti Ths 
SuntM sm«my OM* of tod OH 

Rmmicm. BjfR W Pash Pr >79 
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mg the otigin of the oil tHe author t> explanation Is 
that previously formulated by Arnold and Anderson 
but he does not ascribe the source of the carbon 
wholly to the diatoms and foramimfera The 
petroleum has originated in the diatomaceous shale 
formations chiefly from tho alternation of organic 
matter contained in diatoms and foramintfers but 
probably in part also from tho alteration of terrestrial 
vegetal dibni Later the oil has collected In part 
in sandy beds that are intercalated with the (diatom 
aceoux] shale but chiefly in the porous beds of younger 
formations that rest unconformably upon the shale ” 
With reference to migration and accumulation the 
author affirms that much of the oil in the pools has 
migrated from the beds beneath the San Joaquin 
Valiev to the foothills and collected in the small anti¬ 
clines that extend from the hills out into the valley ” 
The reservoirs of oil are now chiefly in the later 
Tertiarv (Miocene or Pliocpne] sandy beds that rest 
unconformably upon the diatomaceous shale ” 

Some interesting matters are discussed In connec 
tion with the gas pressure and concerning chemical 
reactions on the petroleum within the oilsands The 
pressure in these fields is not proportionate to depth 
and usually is considerably in excess of the theoretical 
'hydrostatic pressure” The author holds that the 
oil whilst within the reservoirs has been affected by 
chemical reactions with minerals In particular 
oxidation bv sulphate laden waters has oreduced a 
marginal ring of heavy tar around the pool where Its 
bottom rests upon the under-water This tar seals 
the oil pool within a definite space, and any further 
quantities of gas generated from the oil can be 
act nmmodatod only bv increase of pressure Such 
conditions probable account for the great gusher- 
wells of this region T O B 
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The University of London 

Presentation Dav 

P RESEN TA 1 ION DAY of the University of 
London, which was held at the Albert Hall on 
{day s, was memorable in many waye, but in two 
especially by the admission of the Pnnce of Wales 
as an honorary graduate and by the large number of 
successful graduates who were presented to the Vice 
Chancellor for their degrees The honorary degrees 
of the University are very jealously guarded, until 
now the names of Kelvin and Lister have been the 
only additions to those of the King and Queen Ihe 
Prince was admitted to the degrees of Master of 
Commerce and Doctor of Science The Chancellor, 
Lord Rosebery, who was prevented by illness from 
attending sent a message in which he made a 
felicitous reference to the incomparable Prince * 

who, he said, had merited a travelling fellowship for 
the services he had performed in the cause of the 
Empire The long procession of graduates in their 
brilliant robes was an impressive sight and brought 
home to the vast audience the magnitude and variety 
of the work of the University 
The Principal Officer Of the University (Sir Cooper 
Perry) read nis report for the year 1930-21 which 
was written in his accustomed distinguished 
style The preamble to the effect that if the 
normal year ” Is still in the distant future 
the University is struggling through this difh 
cult period of strain and stress r with unim 
paired strength and a quickened insight into the 
needs of the community, is fully corroborated by some 
remarkable statistics particularly the increase m 
matriculations from 6638 in 1913-14 to 13,539 in 
1930-21 The number of candidates for degrees, 1746 
(103b internal and 710 external) is slightly below the 
pre-war total, but it is noteworthy that the internal 
candidates considerably exceed the external, though in 
I913-14 the two categories were about equal The 
number of internal students is now 7870 and candi 
dates for the new Ph D degree already amount to 
179 Except for the benefaction of the Government— 
11 such It can be called—of the site of 11} acres in 
Bloomsbury for new headquarters, upon the question 
of accepting which the Senate deliberated, as the 
Principal plaintively remarked, from May to October 
last vear, the l diversity, apart from its colleges, has 
not benefited greatly during the year from public or 
private generosity, but the super benefaction of the 
Rockefeller Foundation to University College and 
Hospital for medical education, amounting to 
1 250 oool sterling, beats all previous records in this 
country The obituary of the year is short, but in¬ 
cludes some outstanding names—Dr Ronald Bur 
rows Lord Moulton Lord Cozens Hardy Sir John 
Macdonell, and Sir Felix Semon 
It was originally proposed that, as last year, a 
graduation dinner should be held at the Guildhall, but 
in view of the existing situation this was abandoned 
and a daylight conversazione substituted The func 
tion was very successful An interesting presentation 
was made to the Prince by Sir Israel Gollancx on 
behalf of graduates of the University This took 
riie form of a beautiful fifteenth-century MS con¬ 
taining the signature of the Blade Pnnce and a 
vanant of the histone motto Ich dien ” which throws 
considerable light on its ongin The Pnnce returned 
1 thanks in a happy and charaoterutic speech, and after 
wards received all the newly made graduates and other 
members of the assembly 

The advanced public lectures in scientific and other 
subject* arranged under the auspices of the University 
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are extremely interesting to students and workers m 
the various branches of knowledge with which they 
deal They are given for the most part by distin¬ 
guished men of science and scholars who are not 
teachers of the University, and are open to the public 
without fee Mr J H Jeans secretary of the Royal 
Society, is attracting crowded audiences to Ring s 
College, where he is delivering a course on cosmogony 
and stellar evolution Prof Cohen of Utrecht, is 
announced to give two lectures (in English) at Uni 
versity College on the metastability of matter, Sir 
Napier Shaw Is delivering an historical course on 
meteorological theory at the Meteorological Office, 
and Prof H E Armstrong two lectures on enzymes 
in relation to plant growth at King a College 
There has been recently an exchange of lectures in 
medical subjects between London and the Dutch 
universities, which has been a conspicuous success 
and may well prove to be the beginning of a com 
plete scheme or exchanges Under the scheme Dr 
Hamburger the distinguished professor of physiology 
at Groningen, will lecture at the Royal Society of 
Medicine on permeability in physiology and pathology 
on June 8 Dr Rappers, the director of the Central 
Institute for Brain Research at Amsterdam, is also 
giving a course of four lectures on the interpretation 
of the structure of the brain All these lectures will 
be delivered in English 


University and Educational Intelligence 

Cambridge —A memorial has been presented to the 
council of the Senate for t syndicate to be appointed 
to consider possible alterations in the Mathematical 
and Natural Sciences Triposes with the object of 
facilitating the acquisition by candidates m one sub 
ject of a knowledge of the other 

It is proposed to appoint Prof H Lamb, now In 
residence in Cambridge to an honorary University 
lectureship to be called the Rayleigh lectureship in 
mathematics 

The Humphry Owen Jones lectureship in physical 
chemistry is to be revived 

Mr L A Pars has been elected to a fellowship at 
Jesus College 

London —The following idvinced lectures in 
physiology and medicine are announced —A course of 
eight lectures on Metabolism of Cholesterol and the 
■Sterols by Mr J \ G irdner at the London 
(R F H ) School of Medicine for Women at 5 p m on 
Tuesdays May 17 34 31 June 7 14 21 28 ind 
Julv 5 1931 A course of eight lectures on Expert 
mental Studies in Vegetable Physiology and Vegetable 
Electricity by Dr A D Waller and Mr J C 
Waller in the Physiological Laboratory of the 
University South Kenstnjpon S W 7 at 5 15 p m 
on Wednesdays May 18 35 June 1 8 15 33 39 
and July 6 A course of four lectures on * The Inter 
pretation of the Structure of the Brain ” by Dr C U 
Arlene Kappert (director of the Central Institute for 
Brain Research Amsterdam) m the Department of 
Anatomy, University College at 5 p m on May 13 
17 19, and so These courses are addressed to ad¬ 
vanced student* of the University and to others in¬ 
terested in the subject Admission is free without 
ticket 

The semi-general election of members of the 
Senate for tne period 1931-35 has resulted in the 
appointment of the following r ep r esen tatives of 
science —By Convocation: G D Dunkerley, Sir 
PhiHp Magnus Bart M P , and Dr ft M Wahnsjey 
Faculty of Science Prof A Dendy and Prof A N 
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Whitehead. Faculty of Engineering: Prof. H. C. H. 
C arpen ter. Faculty of Economics: Prof. Graham 

Uatil recently the degrees of Master of Science and 
Master of Arts were granted to both internal and ex¬ 
ternal students of the University on a thesis embody, 
ing the results of research, but, if thought necessary, 
an examinational test might also be imposed. Last 
year, however, the Senate resolved that on the ex¬ 
ternal side these degrees should be given in and after 
1933, not for research, but on the results of an 
examination. This was felt in many quarters to be a 
retrograde step, and at the meeting of Convocation 
held on May 3 Mr. Plymen moved and Major Church 
seconded the following resolution:—“That in view of 
the importance of research in the national interests 
and its value in post-graduate training, it is a matter 
of deep regret that external students of the University 
should not be permitted to take the Master’s degree 
by means of research.” After an animated discussion 
the resolution was passed, ncmtne contradicente, in an 
unusually large house, only three of those present 
refraining from voting In its favour. 

Manchester. —The University Court has agreed to 
the conferment of the following honorary degrees 

Litt.D. —C. H. Haskins, Gurney professoi of his- 
toiv and political science, and Dean of the Graduate 
School, Harvard University; S. Reinach, Membre de 
1’Institut de France, Conservateur du Mus^e de Saint 
Germain, profesaeur fi l’Ecole du Louvre; J T. Shep¬ 
pard, fellow and tutot. King's College, Cambridge. 
D.Sc. —R. Kidston, author of numerous investigations 
in paleobotany; C. S Sherrington, professor of 
physiology, Oxford, and president of the Royal 

The following degrees were conferred on May 7:— 

Lttl.D. —Sir Sydney J. Chapman, formerly Stanley 
Jrvons professor of political economy In the Univer¬ 
sity; Dr. C. H. Ilerford, professor of English litera¬ 
ture in the University; Dr. T. W. Rhvs Davids, 
formerly professor of comparative religion in the 
University ; Dr. G. Elliot Smith, formerly professor of 
anatomy in the Unhersitv D.Sc.—Dr Horace 
Lamb, formerly Beyer professor of mathematics in 
the University; Sir Ernest Rutherford, formerly pro¬ 
fessor of nhvsics in the University. Dr. Horace Lamb, 
Dr. T. W. Rhys Davids, and Sir William Thorburn 
have been appointed professors emeriti. 

The University of Glasgow is to confer the 
honorary degree of LL.D. upon Mr. Laurence 
Blnvon, of the British Museum, Sir Dugald Clerk, 
and'Principal J. C. Irvine, of St. Andrews. 

Prof. A. D. Ross, professor of mathematic* and 
physics In the University of Western Australia, Perth, 
nas been elected a member of the governing body of 
the University. He formerly held office as Vice- 
Chancellor, but resigned from that post some little 
time ago. 

The Universities Institute and Institute of Lecturers 
are issuing a periodical, the Platform Review, the first 
number of which has reached us. The objects of the 
Institute are to. foster popular lecturing of an educa¬ 
tional nature and to organise courses of such lectures. 
The first issue of Its publication is a special lecturers’ 
number, in which brief paragraphs appear giving 
accounts of the types of lectures which may be ex¬ 
pected from a number of men who will be lecturing 
during the coming winter. Ail communications' 
should be addressed to the Editor, 35 .Cambridge 
Road, Seaforth, Liverpool. 
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Calendar of Scientific Pioneers. 

May 12, ISM. Kdm4 Marietta died.—An indepen. 
dent discoverer of Boyle’s or Mariotte’s law, Mariotte 
was prior of St. Martiivsous.Beaune. He was one 
of the earliest members of the Paris Academy of 
Sciences, and wrote on percussion, heat, colour, and 
hydraulics. 

May 12. ISM. Charts* Adolphe Wurtz died.— 

President of the Paris Academy of Sciences and 
holding the chair of organic chemistry in the Sor- 
bonne, Wurtx wrote more than a hundred memoirs, 
and during 1860-78 published a great dictionary of 
pure and applied chemistry. 

May 12, ISIS, Mr WMfcm Huggins died.— The son 
of a London linen draper, Huggins after a few years 
in business retired and built an observatory at Tulse 
Hill, where he carried out pioneering work in astro¬ 
nomical spectroscopy and photography. He received 
the Rumford and Copley medals, and in 1900 became 
president of the Royal Society. Lady Huggins, who 
was his devoted assistant, died on March 24, 191*. 

May 13, 1S32. LdopoM Ohrttton FrMfrie Dagobsrt, 
Baron Oavisr died. —Foremost among comparative 
anatomists, Cuvier was bom in 1769. In 1795 he 
became a professor in the Jardin des Plantes, and in 
1803 permanent secretary to the Paris Academy of 
Sciences. His most famous work, “ Lc Regne 
Animal dlstribui d’apris son Organisation,” appeared 
1 In 1817. 


discoveries in electro-magnetism and electrical induc¬ 
tion. He was professor of natural philosophy at 
Princeton from 183a to 1846, and then became secre¬ 
tary to tile Smithsonian Institution, which under his 
direction became one of the most important scientific 
institutions in the world. 

May 13, 1881. Alexandre Edmond Booquerel (Bed.— 

Professor of physics in the Conservatoire des Arts et 
Metiers and in the Musie d’Histolre Naturelle, 
Becquerel collaborated with his father in much of his 
work, and made independent researches on phos¬ 
phorescence and on the electrical and magnetic pro¬ 
perties of substances 

May 14, 17M. Georg Emit StaM died.— After hold¬ 
ing the chair of medicine in the University of Halle, 
Stahl became physician to the King of Prussia. To 
explain the phenomena of combustion and calcination 
he formulated the theory of phlogiston. 

May 14, 1883. Ernst Eduard KumoMr died,— Born 
in 1810, Rummer was professor of mathematics in 
the University of Berlin. His writings referred 
mainly to branches of pure mathematics such as the 
theory of numbers. 

May 14, 1898. Ur* Predrtk NB*o» Mad.— While 
professor of analytical chemistry at Upsala Nil*on 
studied the rare earths, and in 1879 isolated scandium, 
an element identical with Mendeldeff’s hypothetical, 
element ekaboron. 

May 10,1838. Jean Baptist* doeeph Faurtar died.— 

One of the savants who accompanied Bonaparte to 
Egypt in 1798, Fourier for some years was Prefect of 
the Department of the I sire. He succeeded Delambre 
as secretary of the Paris Academy of Sciences. His 
fame rests chiefly on his “TWorie Analytique de la 
Chaleur,” containing the well-known Fourier’s series 
so constantly used in modern anatyais. 

May 17, 17M. Alexis (Hands OWratrt died.—A 
writer of mathematical papers at twelve and a 
member of the Paris Academy of Sciences at eighteen 
years of age, Clairaut has been called bv Comte the 
principal constructor of celestial mechanics. 
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Societies and Academies. 

London 

Royal SocMy, May 5—!Prof C S Sherrington, 
president, in the chair—Dr H Bead Release of 
function in the nervous system (Crewman lecture) 
Hughlinge Jacksona law that destructive lesions do 
not cause positive effects, but induce a negative condi¬ 
tion, which permits positive symptoms to appear 
Control of higher over lower centres Structural 
lesions may remove this dominance and so reveal the 
activity of subordinate centres, this is disintegra 
turn ’ of function Should the stimulus become ab 
normally intense or central resistance be weakened, 
forms of reaction may break through which are 
normally suppressed, this is escape from control 

Physical Society, March 22 —Prof W Eccles, vice 
president, in the chair—W N Bead The effect of 
viscosity on orifice flows Determinations were made 
of the coefficient of discharge through an orifice 
o 1469 cm in diameter of solutions of glycerine and 
water, varying in kinematic viscosity from 001 to 7 
lhe results are plotted in a manner which combines 
both purely viscous and purely turbulent flows in one 
graph The effect of slight viscosity is to increase the 
coefficient of discharge—Dr A OrUhths and Con 
stance H QrtBths Viscosity of water and low rates 
of shear The determination of the coefficient of 
viscosity of water by a method in which water is 
forced along glass capillary tubes of 15 to 2 o mm 
bore at rates of flow varying from 1 litre in two years 
to 1 litre in twenty-four years The liquid fills a 
closed tubular circuit which for purposes of description 
may be said to be rectangular m shape two of the 
tubes being horizontal and two vertical The circula 
tion is caused by a difference of density obtained by 
having a weak solution of uramne in one vertical tube 
and pure water in the other Values for the coefficient 
of viscosity are given There is no experimental evi 
dence that at the extremely low rates of shear the 
viscosity of air free water in glass capillary tubes 
differs from its value at normal rates of shear —B S 
Sssitli and G F Partridge A method of measuring 
frequencies A heterodyne method of measuring 
frequency bv comparison with a calibrated valve oscil 
htor Calibration is performed by means of two valve 
oscillators doable of giving frequencies of 1000/sec 
upwards The frequency of the oscillations is raised 
alternately to give a beat note the pitch of which is 
determined by comparison with a fork Intermediate 
frequencies are found by interpolation on the cahbra 
tion curve For the measurement of acoustic fre¬ 
quencies the sounds are converted into alternating 
currents by a suitable transmitter 

Osetogksl Society, April 20—Mr R D Oldham 
president m the chair—J A Doaglas Geological 
sections through the Andes of Peru and Bolivia 
III From Callao to the River Perene The zone 
■of Mesozoic rocks extends to the Pacific coast which 
is here formed of shallow-water deposits of Lower 
Cretaceous age The granodioritic bathohte which 
forms the core of the Andes is encountered in the 
neighbourhood of Lima, and again near the summit 
of the range The western flanks of the Cordillera 
are characterised by a great development of Cretaceous 
porphyntic agglomerate, while the normal cal 
careous facies is the dominant feature of the high 
level regions The intensity of the Tertiary folding 
has obscured the effects of the post Jurassic uplift 
previously shown to occur in the south, and it is only 
on palaeontological evidence that a break in the 
sequence of Mesozoic deposits can be determined 
The rocks of Palaeozoic aspect which form the eastern 
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flanks of the Cordillera are mostly unfossiliferous, and 
have largely been converted into phylhtes and mica- 
schists, penetrated by granite On the Rio Perene a 
bigger mass of red granite is found, which is essen 
txalfy a rock of alkahne character It is sug¬ 
gested that its origin is antecedent to the uplift of 
the mountain ranges —Prof O T lease The Valen 
turn senes The history of the nomenclature from 
the time of Murchison onwards was traced and the 
relation of the Tarannon to the Llandovery and the 
Birkhill Gala rocks discussed in detail In view of 
the occurrence of two distinct faties (graptolitic and 
shelly) of the Valentian rocks, two separate classifira 
tions are in use The succession of graptohtes is 
made the basis of one of these the series being divided 
into a Lower or Birkhill stage and an Upper or Gala 
stage each of which is further divided into sub¬ 
stages and zones The mixed facies of Girvan allows 
certain shelly horizons to be brought into relation 
with the graptolitic scale The fauna of various dis¬ 
tricts where the shelly facies prevails is compared 
with the Girvan succession and a general correlation 
table of the Valentian rocks proposed the rocks of 
the shelly facies being divided into two stages—Lower 
and Upper Llandovery The base line of the Valen 
tian series was discussed, and m most districts evi 
dence is found of an abrupt lithological change at a 
certain horizon which in some cases amounts to a 
palaeontological break The phenomena at that 
horizon suggest irrested sedimentation if not also 
actual erosion 

Pakis 

Acaisaiy of Sciences April 18 —M Georges Lemoine 
in the chair — J Beasstnesq The flattening along the 
polar axis, by surface tension of a liquid drop of 
revolution and without weight possessing a given 
angular velocity w of rotation round this axis — E 
Bearqaslot and M Bridal The application of the bio 
chemical method of research on glucose to the study 
of the products of fermentation hydrolysis of mulin 
By the hydrolysis of inulin by the inulase from A$Per 
gtUus rugtr reducing products are obtained which pos¬ 
sess the rotary power of d fructose and do not 
combine with methyl alcohol under the influence of 
emulsin It is concluded that the hydrolytic fer¬ 
mentation of inulin gives no glucose —L Cadas* 
Regeneration of claws in the place of antennae re 
moved by cutting in a Phasmid —B Gamkkr Non 
umcursal algebraic curves with constant torsion —L 
Meataagaraad Observation of the eclipse of the 
sun on April 7 made at Toulouse Observatory—A 
Vdroaaet 1 he constitution and formation of the spiral 
nebulae A mathematical investigation of the condi 
tions under which a double star formed of two com 
ponents of large homogeneous and approximately 
equal masses may lead to the formation of a spiral 
nebula —H CMpairt The homologues of a permanent 
uniformly magnetised magnet The law of the 
ellipsoid—L and E Blech The spark spectra of 
gold and platinum in the extreme ultra violet Tables 
of wave-lengths of the lines of the spark spectra of 
these two metals are given between the limits T843 
and 1402 —A Pertsvta The use of very slow cooling 
for the micrographics! study of alloys and the struc¬ 
ture, of the tungsten steels The advantages of the 
very slow cooling are that the structure of the allovt 
appears on a larger scale, permitting projection on 
the screen with relatively low magnification, and 
sometimes new, unsuspected equilibrium structures 
are shown The case of tungsten steels is considered 
In detail and two photomicrographs of these alloys 
are reproduced —M FranceIs A microscopic arrange¬ 
ment for the examination of opaque crystals —G 
Dabrsal The principle of a new method of graphical 
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stereoscopic reconstruction of magnified microscopic 
objects—A Oebeta lhe constitution of smalt 
Details for the preparation of this colouring matter 
are given, the analysis of which leads to the formula 
K.O,CoO,3SiO, as representing its composition —G 
Claadt lhe manufacture of hydrogen for the syn 
thesis of ammonia With a view to the utilisation of 
hydrogen from water gas, experiments on the solu 
bilities of hydrogen and carbon monoxide in various 
solvents at high pressures (up to 1600 atmospheres) 
and at varying temperatures v. ere carried out A 
diagram is shown giving the results of the solubility 
experiments for hydrogen md carbon monoxide at 
20 s G and -40° G m ether It is concluded that by 
using ether the commercial separation of these two 
gases under pressures of about 100 atmospheres and 
temperatures of the order of -50° C would easily give 
hydrogen containing less than 02 per cent of carbon 
monoxide—M V*ies The composition of Trench tur 
pentine The proportions of pinene ind nopinene ur< 
determined by a polnnmetnc method —L Paltray 
The cresyl cyanocampholates and their reduction pro 
duct —R Csrnabsrt The oxidation with perman 
ganate of att methylallylcyclohexanonc in alkalim 
solution —F Andrt 1 he determination of thL acetyl 
figure of fatty materials A simplification of the 
Iewkowitsch method— L Cayenx I he existence of 
numerous halcyon spicules in the Jurassic iron 
minerals of France —P Rnsso The geological situa 
tion of the volcanoes of Oudjda eastern Morocco — 
M de Montessus da Bailor* rhe longitudinal depres¬ 
sion of Ghitc —L Blsrlngbcm The variations and fer 
tihty of the hybrid Primula vanabilis compared with 
those of its pirents P vulgaris and P officinalis — 
P Oangaard jun The evolution of the aleurone 
grains in ordinary vacuoles and the formation of 
tannins - L Dsatoncbes The prolongation of life in 
Galleria mellonella At the most favourable tempera 
ture t7° C the total evolution of the caterpillars of 
Galleria from the egg to the butterflv is about fourteen 
davs This period can be progressively lengthened b\ 
lowering the temperiture By submitting the cater 
pillars for periods of twenty four hours alternately to 
temperatures of i° C and 17° C the life can be pro 
longed to thirty-five days and at the same time the 
production of eggs is more than doubled —L Mac 
AnlUla and A Marts An anatomo-nhysiological studv 
of a Japanese method of abdominal massage —A 
Psyre* The mode of development and the varieties 
of tumours of the ovotestis J Legendre The biology 
of the Madagascan perch 

Romf 

Reals Accademla nazienate dai Lined, February ao — 
Original papers by fellows —G Csstslnaovs Abelian 
functions 11 The geometry of Abelian varieties — 
C Ds Stefan! Ligumn siliceous sponges, iv 
Eocene, lower strata valley of the Iso and Cairo 
(Italy)—A Issel First steps m the systematic ar 
rangement of geological marks The author pro¬ 
poses to divide them into nine classes namely cosmic 
marks (meteorites) atftnfcphenc marks hyarosphenc 
marks, hydro mineral marks volcanic marks tec 
tonic marks plutonic marks, glacial marks and 
physiological marks —Papers communicated through 
fellows —L Toaelll Two propositions of Lindeberg 
and Levi m the calculus of variations 11 —O I a* 
urine Variations in kinetic energy of a semi rigid 
rotating system—M Pascal Superficial circulation 
it Vectorial expressions and general theorems 
analogous to ordinary circulation theories —C 
Psrrisr The true nature of Rosasite This mineral, 
discovered in a mine at Rows, IftiSardtma in the 
form of crystals, is malnlv compounded of copper 
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oxide, topper carbonate and zinc carbonate —L Ben 
Contributions to the natural history of Anopheles and 
their extermination (in connection with Prof B 
Grassi» anti malaria campaign at Fiumicmo, near 
Rome), 111 The author gives statistics regarding the 
hours of the day and night at which the mosquitoes 
enter buildings and commence their attacks It 
appears that they rarely attack until some time after 
their entry In a second part of the note the author 

f ives evidence in support of the view that fishes and 
ucks are inefficacious in at tat king and keeping down 
the larvae —A La Sard# Binaural localisation of 
pure sounds In order to test tht theory according 
to which perception of the direction of a source of 
sound is due to the difference of phases of the waves 
as they reach the two ears the authoi has constructed 
an experimental apparatus in which a source of sound 
is connected with the cars bv two tubes one of which 
at least can be varied so as to be made longer or 
shorter than the other at will If the difference of 
path is less than half a wave length the sound appears 
to come from a source in the direction of the shorter 
path if the difference is exactly equal to a wave 
length, the source appears to be in front and, 
as should be c xpected from theory the apparent direc 
tion of the source now varies yvhen one path is in 
ireascd or decreased in just the same way as it would 
vary if wc started with the two paths equal — The 
Secretary (Prof Castdnuovo) announced that ten 
candidates submitted works in competition for the 
prize for physical and chemical silences offered bv 
the Minister of Public Instruction and one candidate 
for the Carpi prize 
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The Treatment of Tuberculosis by Public 
Authorities. 

HE Tuberculosis Bill introduced bv the 
Ministry of Health having passed through 
the House of Commons without material amend¬ 
ment, it may be assumed that it will become law. 
It is an important enactment in its actual pro¬ 
visions, and interesting because it constitutes an 
attempt to retrace the erroneous steps taken when 
the National Insurance Bill became law in the year 
(911. 

Under the National Insurance Act the sana¬ 
torium benefit was perhaps the most popular pro¬ 
vision, with the possible exception of the mater¬ 
nity benefit. The sanatorium benefit was boomed 
in the discussions on the Bill until the idea became 
Axed in the minds of the general population that a 
first-class hotel in favoured rural surroundings 
was to be available for ever) insured consumptiv c 
with a reasonable prospect of the cure of his 
disease. The limitations and the extent of utility 
of sanatoria in the treatment of tuberculosis w ere 
even then well recognised by physicians; but the 
ideas of Insurance Committees were of a different 
order, and the pressure brought to bear on these 
committees by insured persons was so great that 
many thousands of patients, suitable only for 
attention in hospitals, were treated in sanatoria, 
while accommodation for earlier c^rable ( cases was 
deficient In amount. The sanatoriuVn benefit pro¬ 
vided also dispensary and domiciliary treatment 
for Insured persons, and in the latter respect en- 
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croached on the treatment given by the panel 
doctors. There was the further difficulty that in 
counties and county boroughs, the public health 
committees of which had made provision for the 
institutional treatment of the entire population, 
insured persons were in a position but little better 
than that of the tion-insured, except in respect of 
treatment at home. 

The fundamental mistakes in the making of 
these provisions were such as were almost in* 
e\itable when amateur medical and lay opinion 
took the place of skilled advisers having adminis¬ 
trative experience in the treatment and prevention 
ot tuberculosis and in general public health work, 
of which the prevention of tuberculosis forms an 
essential part. The best that can be said for 
the arlual provisions of the Insurance Act 
is that it hurried on the general provision 
of anti-tuberculosis measures, and that espe¬ 
cially the associated large grant for the 
erection of tuberculosis institutions helped to 
this end. It is necessary to add that had enact¬ 
ments similar to those now embodied in the Tuber¬ 
culosis Bill been substituted for the extravagant 
and inefficiently redundant services provided 
under the Insurance Act, the efforts of public 
health authorities would have been much more 
efficient, the friction of duplicated work would 
have been avoided, and the present position in 
regard to the treatment and prevention of tuber¬ 
culosis would be much more satisfactory than it 
is. 

It must not be assumed that the present measure 
represents all that is necessary for a rapidly suc¬ 
cessful, because complete, crusade against tubercu¬ 
losis. It removes from the Insurance Committee* 
responsibilities which they should never have 
possessed; it agrees to regard as “adequate” 
those arrangements by the councils of coun¬ 
ties and county boroughs for the treatment of tuber¬ 
culosis which have already received Governmental 
approval (many of these arrangements are im¬ 
perfect and incomplete); it makes it obligatory 
on the councils of counties and county boroughs 
which have not already made “ adequate ” arrange¬ 
ments to do so at once, on pain of action at their 
expense by the Ministry of Health if they default; 
and it gives power for the provision of after¬ 
care and for setting up joint committees when 
necessary. 

All familiar with the actual state of tuber¬ 
culosis administration in this country know how 
partially and imperfectly our present knowledge 
for the treatment of this disease is being utilised. 
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The war is doubtless responsible for this in part; 
the divided responsibility of poor law, public 
health, and insurance authorities has seriously 
contributed to the same result; and until poor- 
law hospitals become available generally for non¬ 
pauper advanced and acute consumptives there 
will still persist on a large scale failure to utilise 
to the utmost already existing arrangements for 
the hospitalisation of those consumptives whose 
continued residence in small dwellings, where good 
nursing and good hygiene alike are impracticable, 
is a chief reason why our national death-rate from 
tuberculosis is not declining so rapidly as it can 
be made to do. 

It is unfortunate that in the campaign for the 
better housing which is so badly required no 
importance has been attached—apparently from 
lack of penetration or knowledge—to the fact that, 
so far as the problem of tuberculosis is concerned, 
a great, and the most urgent, contribution to the 
housing problem consists in securing attractive 
hospital beds for those advanced and acute cases 
of tuberculosis which are now treated at home 
under unsatisfactory conditions. 

Health and Work. 

The Health of the Industrial Worker. By Prof. 
E. L. Collis and Dr. Major Greenwood. Con¬ 
taining a chapter on Reclamation of the Dis¬ 
abled, by Dr. A. J. Collis. With an Intro¬ 
duction by Sir George Newman. Pp. xix + 
450. (London: J. and A. Churchill, 1921.) 
301. net. 

ANY books have been written on the 
diseases of occupations, but this is the 
first adequate modern treatise upon the hygiene 
of industry in general. A more ideal combina¬ 
tion of authors for the purpose it would be diffi¬ 
cult to find. Prof. Collis, professor of preventive 
medicine in the Welsh National School of Medi¬ 
cine, was formerly one of H.M. Inspectors of 
Factories; during the war he served as Director 
of Welfare and Health in the Ministry of Muni¬ 
tions and was an active member of the Health of 
Munition Workers Committee. Dr. Greenwood, 
who is reader in medical statistics in the Uni¬ 
versity of London, was in charge of the Medical 
Research Branch of the Ministry of Munitions 
during the war. By his refinements and judi¬ 
cious application of statistical methods he has 
done more than anyone else in this country to dis¬ 
courage the issue of statistically worthless medi¬ 
cal and physiological data, Both authors are 
members of the Industrial Fatigue Research 
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Board, and they have made full use in their book 
of the valuable reports published by the Board. 

As they point out, the keynote of the nineteenth 
century was the discovery of the industrial value 
of the inanimate machine; while the keynote of 
the twentieth century will prove to be the dis¬ 
covery of the industrial value of the living, intelli¬ 
gent worker. They indicate the relation of the 
early epidemics of plague and typhus to want and 
overcrowding, and the effects of the now 
restricted employment of children in improving- 
physique and reducing birth-rate. They describe 
the medieval measures in this country to prevent 
the worker from changing his trade and from 
leaving his district; they show the far greater 
protection now afforded by the law to women 
than to men workers; and they point out the 
opposition which each legislative advance has had 
to meet before it was finally countenanced. 

The very thoughtful chapter on the utilisa¬ 
tion of statistical methods in industrial preventive 
medicine deals with the fallacies of comparing - 
average ages at death, the methods of standard¬ 
isation, and proportionate mortality in vitaf 
statistics. A well-founded plea is advanced for 
the instruction of medical students in the elements- 
of statistics. 

Chap. vi. contains a fascinating epidemiologi¬ 
cal inquiry into phthisis, especially valuable for 
its keenly critical and temperate character. The 
greater decline of phthisis among women than 
among men in the past fifty years is attributed 
to the more potent influence of factory conditions, 
on the latter, so that they react more readily 
than the women to the home influences of over¬ 
crowding and of poor (? vitamin-poor) diet. 
Stress is laid on the importance of viewing indus¬ 
trial phthisis from the industrial aspect, sanator¬ 
ium treatment being useless unless combined with 
suitable and remunerative occupation for the 
skilled convalescent craftsman and with organised 
methods to nurse the patient back to bis proper 
industrial sphere. 

The next chapter discusses the increasing 
death-rate from cancer. The authors regard the 
remarkable increase between 1900 and 1913 a* 
being too great to be attributable to improved 
methods of diagnosis. Evidence is adduced that 
the prevalence of cancer is connected with indus¬ 
trial conditions, and that, ceteris paribus, jts fre¬ 
quency is greater in dries and among males. 

The striking statistical regularity of accidents- 
is demonstrated in chap, viii., comparable to that 
of the frequency curves of disease. The maxi¬ 
mal reduction in accident-rate, obtainable by 
the better safeguarding of machinery, Is estimated 
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at only xo per cent. The workers’ conservatism 
in wearing loose clothes, in displaying loose hair, 
and in objecting to the use of goggles, and their 
diverse mental constitution which renders certain 
of them especially liable to accidents, afford illus¬ 
trations of the importance of a psychological study 
of accident determination. “ The psychical fac¬ 
tor,” we are rightly told, ”is one of the most 
important in accident causation. ’' 

Chap. ix. deals with the industrial employ - 
ment of women. From it we learn how man 
invaded woman's primitive concern in industry 
when hunting and fighting began to wane. No 
evidence is forthcoming that woman’s present 
work in factories is more arduous than it was in 
♦times preceding the Industrial Revolution. 

In the course of the remaining eight chapters 
useful illustrations are given of canteen menus, 
washing and drinking appliances, seats, and oxer- 
alls; and a final chapter on reclaiming the dis¬ 
abled, by the Medical Superintendent of the 
Ministry of Pensions Hospital at Leicester, brings 
this original and invaluable work to its conclusion. 

Invaluable it cannot fait to prove to him who 
desires a lucid, critical, and temperate summary 
of our knowledge in any one of the many fields 
above referred to, or who seeks a list of refer¬ 
ences to guide his further reading. Only one 
defect may perhaps be suspected, namely, that 
the authors have not kept fully abreast of recent 
advances in the physiology of the neuro-muscular 
system and in our psychological outlook on the 
worker. Thus, in discussing the physiology of 
muscular contraction, they ignore the recent work 
of Lucas, Adrian, and others, as a result of which 
physiologists are now chary of supposing that the 
strength of an impulse along a given nerve-fibre 
is variable, or that the staircase (ireppe) pheno¬ 
menon is due to practice. The authors’ invariable 
use of the term “ end-organ ” when they mean 
4 ‘end-plate" may also indicate some lack of fresh¬ 
ness in dealing with the same problem. Their 
informing chapter on alcohol reveals an inability 
to distinguish between the physiological and the 
psychological, or else a desire to ignore the latter. 
41 First,” they say, “wahave to notice some 
simple physiological or rather psycho-physiologi¬ 
cal results.” But when we come to these results 
we discover them to be neither simple nor physio¬ 
logical, but to be the outcome of a study of the 
effects of alcohol on the psychological processes 
(the physiological bases of which are quite un¬ 
known to us) of learning Latin hexameters, and of 
using the typewriter and the adding machine. The 
authors, apparently for similar reasons, give us 
no account of the perhaps more valuable and 
more purely psychological investigations on the 
l*p. $690, VOL. 107] 


subject by Prof. McDougall and Miss May Smith, 
published last year by the Medical Research 
Council. They even apologise for discussing the 
psycho-neuroses, whereas apology is due for their 
brief treatment of so important an industrial sub¬ 
ject. They refer only to the work of Breuer (mis¬ 
spelt Bruer) and Freud (published in 1895 1 ), and 
they are concerned merely with such hysterical 
manifestations as disturbances of locomotion and 
speech, neglecting the far commoner and more 
I important anxieties, fears, and mild obsessions 
which so strikingly affect industrial efficiency. 

The truth must be faced that no one writer and 
no one “ certifying surgeon ” can combine in him¬ 
self a knowledge of canteen management, den¬ 
tistry , ey e and limb injuries, pulmonary and other 
diseases, vital statistics, and industrial psychology. 
Hitherto the recognition and the prevention of 
mental disturbance have been ignored as com¬ 
pletely in industry as they have been in crime. 
The prevalence of the psycho-neuroses among 
workers has not been evident because it has never 
been looked for, and because until recently no 
adequate treatment was available for it. 

In other respects this book reaches an exception¬ 
ally high standard. The defects to which we have 
directed attention arc only slight blemishes, if the 
w ide scope of the work be taken into consideration. 
They should be easily remediable in the sub¬ 
sequent editions which its assured popularity is 
certain to evoke. Chari.es S M\ers. 


British Stratigraphy. 

Hundbuch der Regionalen Geologic. Heraus- 
gegeben von Prof. G. Steinmann und Prof. O. 
Wilckens. ao Heft. iii. Band, x Abteilung. 
The British Isles: The Channel Islands. By 
thirteen contributors. Local editor, Dr. J. W. 
Evans. Pp. 354. (Heidelberg: Carl Winters 
Universitfttsbuchhandlung, 1917.) 15s. 

HIS book is remarkable both in con¬ 
tents and in origin. An excellent survey of 
the whole range of British stratigraphy by a group 
of highly qualified British authorities, it was pub¬ 
lished in Germany by German publishers in the 
very thick of the war (1917). It is part of an 
ambitious scheme, plaxmed in Germany before 
the war, to embrace the geology of the whole 
earth in a series of separate “handbooks" by 
specialists writing in one of the three languages, 
German, French, or English. The separate parts 
werb to be combined into volumes, of which the 
prospective size may be gauged when we take 
note*that the substantial volume before us is 
part i. of voi. iii.; with Franco, Spain (already 
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published), and Portugal as the other parts. Of the 
fifty-eight parts projected, twenty-one were shown 
as published when the present volume appeared; 
but these treat mostly of the smaller European 
countries and of regions beyond Europe, while the 
part* to be devoted to Germany, Austria, Hun¬ 
gary, etc., not to speak of those relating to 
France, Italy, Belgium, Switzerland, etc., were 
still lacking. This suggests that the German 
plans, in this as in other matters, have been 
found easier than the German performance. 

For what we have received, however, let us 
be thankful. In the present part we have a moat 
useful and authoritative summary of our geo¬ 
logical knowledge of the homelands. The local 
editor, Dr. J. W. Evans, has skilfully selected 
his team, who have dealt individually with the 
formations on which they have specialised, and 
possess the fullest and latest information. There 
is, of course, some unevenness of treatment, but 
the general scheme is coherent throughout. The 
classification, subdivision, and local variation of 
each system in turn are broadly described without 
much local detail, and illustrated by sketch-maps 
and sections (mostly reproduced from previous 
publications, but here conveniently assembled) 
and by full correlation-tables. The names of the 
authors of the chapters are sufficient guarantee 
for the quality of the work. Prof. W. W. Watts 
deals with the pre-Cambrian, Cambrian, and 
Ordovician rocks of England; Prof. J. W. 
Gregory with the pre-Cambrian of Scotland, as 
well as with the morphology; Dr. A. Harker with 
the igneous rocks, in a series of short articles 
under the formational headings; Dr. A. Morley 
Davies with the morphology of England and 
Wales, and with the Jurassic and Cretaceous 
rocks of Britain, except portions of the Scottish 
Jurassics which are described by Prof. P. G. H. 
Boswell along with the Scottish Trias; Prof. 
O. T. Jones with the Silurian; Dr. J. W. Evans 
with the Devonian; Prof. P. F. Kendall with the 
Carboniferous, Permian, and Quaternary de¬ 
posits; Mr. L. Richardson with the Trias and 
Rhetic; Mr. H. J. Osborne White with the Upper 
Cretaceous and Tertiary; Prof. G. A. J. Cole with 
the' whole of the Irish formatioos and with Irish 
morphology; and Mr. J. Parkinson with the 
Channel Islands. Room is also found for a short 
chapter on British earthquakes by Dr. C. Davison. 

It is inevitable that there will be many in- 
dividual points in an embracing work of this kind 
on which one reader or another will feel inclined to 
challenge the authority; one might take excep¬ 
tion, for example, to the inclusion of the Altaian 
in the Lower Cretaceous, after the unfamiliar 
German practice, and to the unwarranted implica- 
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tion here and there that German ysage is equi¬ 
valent to “Continental usage.” But we have no 
space for criticism of detail, which would, indeed* 
in most cases resolve itself merely into the state¬ 
ment of difference of opinion upon minor points. 
We commend the book to the attention of every 
advanced student of British geology. 

G. W. L. 


Chemical Research in the Elementary 
Laboratory. 

The Experimental Basis of Chemistry: Sugges¬ 
tions for a Series of Experiments Illustrative 
of the Fundamental Principles of Chemistry , 
By Ida Freund. Edited by A. Hutchinson and * 
M. Beatrice Thomas. Pp. xvi+408. (Cam¬ 
bridge : At the University Press, 1930.) 30*. net. 
ISS FREUND’S “ Study of Chemical Com¬ 
position ” has established for itself a posi¬ 
tion in chemical literature which has many of the 
elements of permanence, mainly because of the 
abiding charm and freshness of the contact 
which it gi\ cs with the great pioneers pf chemical 
discov cry. To repeat this successful adventure in 
a laboratory manual of practical chemistry would 
appear to be a much more formidable task; but 
the ten chapters on "The Experimental Basis of 
Chemistry ” which have been prepared for the 
Press by Mr. Hutchinson and Miss Thomas 
demonstrate the value, even in an elementary 
laboratory, of an intimate knowledge of and love 
for chemical literature. 

The earlier portions of the book are of a mis¬ 
sionary character. The gospel preached is that 
knowledge comes only by labour, and that the 
hasty and inexact work of ^ beginner is too 
insecure a foundation on which to base the laws 
of chemistry. The latter must be derived from 
the painstaking and exact work of the great 
masters of the science. In particular a protect 
is made against those aspects of the “heuristic’* 
method of teaching in which the student is ex¬ 
pected to discover in class laws and facts which 
would demand months and years of work if the 
discovery were only genuine. Even to prove the 
correctness of these laws and facts is usually 
beyond the ability of toe worker, and all that la 
really possible is to work out (in toe words of 
the sub-title) “a series of experiments illustrative 
of the fundamental principles of chemistry.” 

The experiments selected for this purpose in-., 
elude a considerable number which are new in 
form or method; but a more important feature of 
the book is the di scu ssion of the limits of error u 
revealed by a comparison of the resulta of indfc* 
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vkfautl workers with one another and with the 
results attained in the most exact researches 
This leads up to a consideration of the con¬ 
clusions that can be drawn from the work, or of 
the additional experiments that must be made 
before any conclusions can be drawn. 

It is to be feared that those teachers who most 
need the stimulus and the criticisms of this book 
will be the last to read it; but many younger 
teachers, who hare already tasted of the tree of 
knowledge, will find in the book fresh inspira¬ 
tion for the study of chemical discovery, and 
guidance as to its application in the daily routine 
of the school. T. M. L. 


Cocoa and Chocolate. 

Cocoa and Chocolate: Their History from Planta¬ 
tion to Consumer, by Arthur W. Knapp. 
Pp. xii + aio. (London: Chapman and Hall, 
Ltd., 1920.) 12s. 6 d. net. 

R. A. B. WALKLEY has recently explained 
in his inimitable fashion how the whole 
future of the drama and dramatic art in England 
depends on the withdrawal of the rule that choco¬ 
lates must not be sold in theatres after 8 p.m. 
A commodity which has such a profound, if 
indirect, influence on an important phase of 
English culture merits serious treatment, and it 
was clearly time that the history of cocoa and 
chocolate should be written, and written in a 
popular fashion. 

When, about 1735, Linnaeus coined for the 
cacao tree the picturesque name of Theobroma 
cacao, the English chocolate-making industry had 
been in existence about seven years. It made 
slow progress in its early days, and too years after 
its inception the imports of cacao beans amounted 
to only 450 tons per annum. Since then, and 
especially in the last ten years, the rise has been 
remarkable, the imports of the raw material Tor 
home consumption in 1919 being over 64,000 
tons. In addition, there are considerable imports 
of foreign-made cocoa and chocolate. The 
chocolate-maker has, therefore, no reason to 
complain of the descent of*chocolate from its lofty 
estate as a food of the “gods’* to the more 
humble condition of the flapper’s confection. 

Mr. Knapp is connected with an enterprise 
which not only makes everything that can be 
made from cacao beans, but also owns plantations 
of cacao trees. He has had, therefore, unique 
opportunities of making himself acquainted with 
every branch of the industry, and he has clearly 
not only utilised these opportunities to the full, 
bat also has thought to some purpose about the 
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numerous unsolved problems connected with 
cacao-planting and the preparation of the beans 
for the market. There must be few planters 
whose ideas on the shading of cacao trees, the 
fermentation of the beans and the characteristics 
of a good cacao will not be clarified by a perusal 
of Mr. Knapp's pages. 

Though chocolate is regarded by the ordinary 
person as a luxury, it has always had a band of 
devotees, who regard it as an important food¬ 
stuff. Mr. Knapp is one of these enthusiasts, and 
he provides the inevitable table, comparing the 
“fuel value “ of chocolate with those of some 
ordinary foods. He omits, however, all reference 
to price per calorie, which would bring out the 
interesting fact that even plain chocolate is an 
expensive food, and that when consumed in the 
form of those super-confections which, if one may 
judge from the contents of chocolate-shop 
windows, constitute the bulk of the chocolate 
consumed to-day, it is a very expensive food- 
in fact, as the plain man believes, a luxury. 
The author of so interesting a book as this may, 
however, he forgiven a trifling obsession of this 
kind. It is a book which should be in the hands 
ot all officials of tropical agricultural depart¬ 
ments (for whose experimental work Mr. Knapp 
expresses much admiration) and of all cacao 
planters, and it is so simply and clearly written 
that it might even be read by the chocolate con¬ 
sumer if there were in this country any adequate 
machinery for making the existence of interest¬ 
ing technical literature known to the general 
public. The illustrations are numerous, good 
and well selected. T. A II 


Our Bookshelf. 

I An Introduction to Combinatory Analysis. By 
Major P. A. MacMahon. Pp. viii + 71. (Cam¬ 
bridge : At the University Press, 1930.) 
74. bd. net. 

In this little book Major P. A. MacMahon has 
given a short introduction to his two volumes on 
combinatory analysis which were published in 
1915-16. The theories of combination, permu¬ 
tation, arrangement, order, and distribution which 
are dealt with in those volumes present technical 
difficulties; it is, therefore, a great advantage 
that such an introduction should exist, for the 
gradual development of the subject by easy stages 
will prove interesting to the reader and whet his 
appetite for the larger tomes which await him. 

In the first chapter the elementary theory of 
symmetric functions is introduced, and on it the 
theory of distributions is. afterwards based. Tin* 
author treats in turn the simplest problems of 
the distribution of objects into boxes, one 
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only being placed in each box, then the various 
complicated problems which result when the 
restrictions are removed, and finally the general 
problem of distributing s different sets of similar 
objects of which there exist p x of one kind, p, of 
a second kind and p, of another kind, into 

boxes of which there are m x of one kind, tnj of 
a second kind and m, of another kind, 

the whole number of the boxes being any num¬ 
ber not greater than the whole number of the 
objects i 

It is a great achievement to expound a difficult 
subject in a simple manner, and for that reason 
alone Major MacMahon is to be congratulated 
For some reason which is not at present clear, the 
theory of the combination of different sets of 
similar possibilities (which can conveniently be 
represented as the distributions of balls in boxes) 
is of the utmost importance in many different 
branches of science For example, it is clear 
that this theory must enter into such a question 
as the formation of a muddy liquid from mole¬ 
cules which dccur in groups of one, two n 

The theory will also be relevant in a serious con 
aideration of error in relation to causal laws 
The subject is, therefore, of great importance in 
applied as well as in pure mathematics, and 
might very well prove another example of the extra¬ 
ordinary way in which abstract mathematics 
leads the way in applied science 

Dorothy 'W rinch 

11 Regime delle Acque nel Drntto Pubbluo e 
Prwato Itahano By Avv Antonmo Vitale 
Pp x + 480 (Milano Ulnco Hoepli, 1921 ) 
as lire 

The rapidly increasing development of the water 
power resources of ftaly since the commencement 
of the war, and the probability of still further ex 
tensions in its use in the future, have led mam 
writers in Italy to attempt a clear exposition of 
the legal aspect of the question, which is an ex 
tremely wide one, covering, as it does, the in 
terests of the State, communities, and individuals 
The author of the present work, Advocate Vitale 
who is attached to the Ministry of Public \\ orks, 
brings to his study a special competence After 
a reasoned consideration of the question whether 
there exist private waters in contradistinction to 
public waters, or whether there is a private title 
to certain waterfalls as compared with the public 
title he deals at length with the legal aspects of 
private title The question of administrative con 
trol is treated in three large sections, the first of 
these bearing on the harnessing of water-power and 
the protective measures involved, the second on 
the actual utilisation and control of falls, rivers, 
and streams} and the last on contentious points 
of law and administration In this survey all 
possible applications of water-power, including 
hydro electnc stations, irrigation plants, river di¬ 
versions for water supply, transport, etc , have re¬ 
ceived consideration The volume contains copi¬ 
ous references to existing legislation on the sub 
jtpt and to the works of other authors The main 
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interest of the book is natora^y to Italians* 
although, of course, existing and subsequent 
enactments would affect corporations and syndi¬ 
cates anywhere which might anticipate obtaining 
concessions for the development of water power 
m Italy F S H 

A Text book oi Physics By Dr W Watson 
Seventh edition Revised by Herbert Moss 
Pp xxvi + 976 (London Longmans, Green, 
and Co , tgao) m net 
1 he new edition of this well-known text book is 
substantially a reprint of that of xgtg The addt 
tions made include the spherometer Young’s ex- 
tensometer, the McLeod gauge for measuring low 
pressures, and the travelling microscope The 
discussion of Young s modulus, Poisson’s ratio, 
and rigidity has idso been considerably ampli¬ 
fied, while descriptions of the pyrhehometer, the 
Callendar continuous-flow method of mixtures, and 
the Beckman and clinical thermometers now find 
i place Further additions include a proof of 
Gauss’8 theorem with illustrations, likewise lllus 
trations of the applications of Kirchhoff’s laws, and 
in electron theory a concise account of “canal” or 
positive rays The explanation of diffraction 
through a slit has been extended, and “resolving 
power ” is also treated 

The values of physical constants have been re 
v ised and under Terrestrial Magnetism ” the 
majority of the maps and diagrams replaced b> 
recent plottings It is interesting to note there¬ 
from that the east line of xero declination, or 
agonic line (1917), now consists of a nodal curve 
with intersecting branches, in place of the former 
I simple curve and Siberian oval as in 1907 

In its present form Watson s ‘Physics " is the 
most comprehensive single volume text book of 
phvsics in the English language It contains little 
that mav now be adversely criticised, and the com¬ 
pilers have improved the index by increasing it to 
nearly twelve pages A W Bain 

I a CoUoidothirapie Rdsultats Cbntques By Dr 
J Laumoruer (Collection M&licale) Pp 
11 + 283 (Parts F 41 ix Alcan, 1920) 550 

francs 

This book, as its title suggests, has been written 
bv one who has no doubts as to the answer to a 
question which gives pause to many—namely, 
whether any special therapeutic value can be 
assigned to preparations of metal and other sub¬ 
stances in the colloidal state which can be at¬ 
tributed to their state 

The theoretical section is commendably brief, 
the main body of the work feeing devoted to a 
systematic account of the method of preparation, 
uses and physiological action of colloidal solutions 
of silver, gold, platinum, arsenic, etc 
The author’s reading is limited, and his refer 
ences are confined practically solely to the work of 
his compatriots, feut the work of the French 
school affords ample material for the object m 
view—namely, the production of a book ot refer¬ 
ence for the practitioner 
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Letters to the Editor. 

(Th# Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice ia 
taken of anonymous communications.] 

The Magnetic Storm of May 13-17. 

A time of unusually severe and protracted magnetic 
disturbance began on May 13, at about 13(1. tom. 

G. M.T., with an S.C. (“sudden commencement”;. 
This was cleurly oscillatory in D (declination), move¬ 
ments to west, east, and again west following in rapid 
succession, their extreme range being about 15'. 
Within about a minute of the S.C., H (horizontal force) 
•was enhanced about 1207. The appearance of the trace 
suggests a very rapid preliminary fall, but this is not 
■clear, immediately after the large rise a fall began 
In H, but the element remained above its normal 
value for about five hours. The disturbance follow¬ 
ing the S.C. was only moderate until nearly aoh. on 
May 13, when considerably larger movements ap- 

ared in H. Disturbance continued throughout 
ay 14, but there was a comparative lull between 
8h. and 16b. Subsequent, however, to i6h. dis¬ 
turbance became very active, and the night of 
May 14-15 was much more disturbed than the 
.previous night. 

The most disturbed period, on the whole, was 
from oh. to 8h. on May 15. During this time 
the D trace was off the sheet three times, but 
•only for a few minutes at a time, in the easterly 
•direction, and twice on the margin or off the sheet 
in the westerly direction. The range actually shown 
was 2 0 ta'. In the course of an hour—4I1. 25m. to 
«h. 25m. on May 15—movements occurred of at least 
108' E., 107' W., 94' E., and 92' W. Few, if any, 
•of the larger D movements were absolutely uni¬ 
directional. The variations in the light intensity 
.along the curve showed that superposed on the larger 
movements were incessant short-period oscillations. 
The H trace was similarly oscillatory, but it was 
beyond the limits of registration in the direction of 

H, diminishing from about 3I1. to 7Jh. on May 15; 
so the range shown, 6507, was doubtless much 
•exceeded. 

In vertical force the disturbance was considerable 
•on the night of May 13 between 2ih. 45m. and mid¬ 
night, but on the night of May 14-15 it was enor¬ 
mously greater. Assuming the scale-value to be un- 
•changed since its last determination, the range 
reached 15007. Between 3h. 53m. and 4I1. 10m. on 
May 15 there was a rise of 14007. A little later, in 
the course of twelve minutes, there were a fall and 
a rise each exceeding 9507. These and other large 
movements had shorter period oscillations superposed 
on them. The abnormally disturbed state of vertical 
force lasted from 2ah. on May 14 to 8h. on May ic. 
During most of this time the value was much 
depressed. 

Disturbance continued over the whole of Mav 15 
and 16 and until the early hours of May 17. There 
was a very hlghlv disturbed time on Mav 16 between 
ah. and mh. The H trace was off the sheet for 
(fully 1} hours between 8h. and loh. C. Chrks. 
Kew Observatory, Richmond, Surrey, 

May 17. 
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The Rspars Use Apt widths Oast at donum 
PuMfeatlem. 

May I direct attention, through the columns of 
Naiurk, to the serious position of scientific institu. 
tions in this country in respect to the operation of 
the German Reparation (Recovery) Act, 1921 ? Under 
this Act, of the cost of goods imported from Germany, 
half is taken by the Government towards the German 
reparation Indemnity. Of course, most objects of 
commerce imported from Germany can be made in 
this country, and perhaps the Act is partly designed 
to assist home industries. There are, however, certain 
chemicals which are not at present mode with suffi¬ 
cient purity, but this can be corrected. 

The serious point ts that there are German publica¬ 
tions which in no circumstances can be conceived 
as likely to be published in this country. The ad¬ 
vance of science necessitates the study of these publi¬ 
cations as soon as possible after issue. Booksellers 
and publisliers in Germany with whom I have com¬ 
municated have informed me that thev cannot afford 
to sell them at less than the published price. To pay the 
published price 1 have to send mv cheque for ai tually 
twice the published price, viz. to pay 100 per cent, 
extra. 

I am now informed bv the Board of Trade that a 
committee “have given consideration to the question 
of the exemption of German books and periodicals, but 
thev have not felt themselves able to make any special 
recommendation regarding German Dublications. ” 
The matter seems to me to be serious, and one 
which might be profitably considered bv the scientific 
w orld and the societies representing it in this country. 

J. Stanley Gardiner ' 

Zoological Department, Cambridge, 

May 12. 


Auroral Display. 

A display of the aurora borealis was observed from 
Pontypridd Common between 9.40 and 9.55 G.M.T. 
on Friday evening, May 13, the sky being quite clear 
of ciouds. 

The chief appearand was a single band of light, 
varying from 5° to 15 0 ’ in breadth, and reaching from 
a little below Regulus, which appeared almost central 
in it, near the zenith, and thence to the horizon about 
cast by north, where the view was limited by a hill¬ 
top with an altitude of about 15 0 . The band varied 
both in width and in intensity, the middle third of its 
length fading away and the ends alone remaining; 
then the middle grew bright again, the ends dis¬ 
appearing; then the full length reappeared and the 
whole faded away evenly. The band showed no 
colour and no flicker, only fairly rapid changes of 
intensity; Its edges were undefined and its axis the 
most brilliant part. It was many times more bril¬ 
liant than the Milky Way, and might be compared 
with the region of the sky round the moon as seen 
when the latter is hidden by holding up the hand. 
At the beginning there was a parallel band of similar 
appearance a few degrees to the south of the eastern 
third of the main band, and at one time when the 
ends were disconnected they no longer appeared to 
be in the same straight line. A. E. L. Hudson. 


The Dolours of Primroses. 

Major Latham's letter (Naitirb, Mav 5, p. 301) 
oft the coloration of primroses has attracted me, for 
I have been studying the genus for several years. For 
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UK In my wow J have accumulated a considerable 
collection of wild varieties 0 1 Primula acaults, some 
of which have been kept merely for observation, whilst 
others have been used for experimental work in 
genetics. In the course of which facts having some 
bearing on the colour problem have emerged. 

As was inevitable, I obtained the red-flowered form 
of the primrose very early, and soon noted its 
occurrence In restricted areas. In Northumberland 
and Durham I know it from only two wild stations, 
one on the coal measures of North Durham, and the 
other in a ravine on the slopes of Kilhope Law, at 
the head of West Allendale, in Northumberland. The 
lattoi is far above the levels of gardens, and neatly 
800 ft. above the range of fhe cowslip, so that the 
possibility of hybridlty is excluded. Nevertheless, all 
the plants bear red flowers. 

With the view of testing how the red colour was 
inherited, several plants were transfeired in spring, 
1915, from an elevation of above tcoo ft. to our garden 
only 30 ft. above sea-level. Although these plants 
produced red flowers in their first season, just as their 
relatives did in their mountain home, I made no 
crosses that year, intending to let the plants establish 
themselves. To mv amazement, however, in 1916, 


when they flowered, their colour 
the normal primrose, and as long 
—until 1918—onlv normally colour 


to most “ bottom ” fishermen that worms will sur¬ 
vive for a considerable time on a hook la such water, 
and it is conceivable that their ultimate death is due 
to a too free exchange between the body-fluid and 
the surrounding water at the wounds made by the 
hook rather than to inability to breathe. 

I walk warily in dealing with zoological matters, 
but 1 may suggest that with the breathing apparatus 
described the “moist surface’’ must, when under¬ 
ground, frequently or usually be In contact with other 
moist surfaces, so that the worm is, hi effect, partly 
immersed in water. The great advantage of breath¬ 
ing through the agency of a moist film , as the worm 
does when above ground and as mammals do, is that 
the exchanges between air and blood can take plate 
very rapidly owing to the steep gradient of oxygen 
tension in the film. An animal normally living in 
water has to expend a great deal of energy in pump¬ 
ing water through its respiratory system in order to 
get enough oxygen to support life. Fish when in 
water very far from saturated with oxygen or 
saturated at a relatively high temperature are unable 
to get the water through their gills at a sufficient 
Speed; in the latter case the temperature coefficient 
of vital activity is against them, as they live faster 
at higher temperatures. 

The oxygen dissolved in water is very small in 


On the other hand, plants brought from Kilhope Law 
to the Vicarage garden at Nlnebanks (elevation just 
above 1000 ft.) showed no change whatever in flower 
colour. 

From the above it is clear that the altitudes at 
which the plants grow have something to do with the 
problem, and that the actual agency may be the 
average temperature is indicated by the failure of some 
rose-coloured varieties of Primula sinensU to develop 
their proper colour unless a ceitain temperature is 
attained. 

Further evidence, indicating that the same influence 
is at work, appears in the form of two other prim¬ 
roses in my possession brought from a height ot 
uoo ft. in Upper Teesdale. These bear vellow flowers 
much deeper in hue than usual, and, in addition, 
clothed with a dense vestiture of white hairs. As 
the cowslip ascends in Teesdale to the limestone of 
Harwood Dale (at 1600 ft.) hybridlty is not excluded 
here, but against this is the fact that although I 
have examined hundreds of primrose-cowslip hybrids 
I have never encountered a plant in the least like 
these. 

The insect to which Major Latham refers as the 
“primrose sprite ” is no doubt Bombyltus major, a 
fly often to be seen poised, with proboscis extended, 
over primroses in April. Aiding it in the work of 
pollination, but carrying on their operations in a more 
or less Illicit fashion, are tha thrips, Tatniothrips 
primulat, and Jarv» of the Geometrid moth, I.arentia 
dtdvmata. J. W. Hzaiop Harrison. 

Armstrong College, 

Newcastle-upon-Tyne, May 7. 


Bartkwarms Drowned in PucMtat. 

The explanation suggested by Sir E. Ray Lankester 
(Naiurb, May ia, p. 339) of the occurrence of dead 
earthworms in surface ‘'puddles ” described by Mr. 
Friend had occurred to me, viz. that they were 
drowned. As to the survival of such worms in cool, 
deai, running water for some time, it is welt known 
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part by weight In 100,000. The oxidisable matter 
In moderately contaminated water will consume about 
02 to 0-4 part of oxygen in five days at i8 b F. 
(Adeney’s test). The consumption of oxygen would 
naturally be relatively rapid In the early stages. 
Rain-water Is approximately saturated with oxygen, 
but the considerable mass of oxidisable matters In 
dead and rotting leaves might easily take up the 
dissolved oxygen much more rapidly than rc-absorp- 
tion could take place in a stagnant pool of appreciable 
depth. If so, the worms which might manage to 
keep going for a time in well-aerated water, although 
with difficulty, would die in water which did not 
continually provide a surface layer fully saturated with 
oxygen in contact with their skin. 

I hope to be able to make some quantitative Inves¬ 
tigation of the matter. J. H. Goste. 

Tcddlngton, May 13. 


Tha Physical Continuity of "8pa*a.” 

In the “ space-aether ’’ discussion clarity is lost by 
a failure to distinguish between “container ” and “con¬ 
tent.” The relativist does not assert that there Is 
no content. He is concerned with the geometry of 
the container; if this geometry assists the meta¬ 
physician or philosopher to a better understanding 
of the content, he is satisfied. If the container is 
called the world-frame (a term free from the ambiguity 
of aether), the relativist maintains that its geometry is 
four-dimensional and hyperbolic (semi-Euciidean) in 
character so long as the content is free from the 
influence of energy. This may be a condition of 
absolute rest or ft may not. When the content is 
disturbed and energy manifested, the world-frame 
geometry is altered, and the world-frame may then 
be better described as the world-fabric. 

F.in stein relates the intensity of disturbance to the 
change in the geometry of the fabric with respect to 
that of the frame. He does not concern hhnself with 
the content of the frame, but only with that content 
of the fabric which manifests itself as free or bound 
energy. He leaves it to the metaphysician to deduce 
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that the content of the frame Is the content of the 
fabric in absolute rest, or to make any other deduc¬ 
tion he logically can. He does not pretend to explain 
what energy is or what it may become if reduced to 
absolute rest. He does not assert that there is no 
absolute rest, but that it escapes his and all ex¬ 
perience. John G. McHardy, 

Comtndr. R.N. (Retired). 

16 Ebury Street, S.W.i, Mav 6 


The Production of Metallic Zinc. 

In the issue of Naturb for April 38 I observe under 
“Notes ” (p. 379) a reference to the small volume on 
zinc recently issued by the Imptrml Mineral Resource!, 
Bureau. In this reference it is pointed out that the 
figures relative to the production of metallic zinc m the 
United Kingdom for 1913 do not harmonise with the 
figures of production and imports of zinc-ore Natur¬ 
ally so, for there are other factors involved in the 
production of metallic zinc in any given year. The 
output of metallic zinc is not necessarily derived 
entirely from the ores, produced at home or imported 
in that particular year; the part played by 
" secondary ” production—that is, metal obtained from 
hard zinc—is of importance in this connection. 

As regards the use of the expression “long ton,” to 
which the writer of the note objects, pieferring the 
words “statute ton,” it has been made abundant!) 
dear in the prefaces to the Bureau’s publications that 
“the weights are expressed in long tons—that is to 
say, the British statute ton of 3340 lb.” The ton 
of 3340 lb., though the “statute" ton In the United 
Kingdom, Is not necessarily the “statute” ton in 
other countries. The expression " long ton ” has not 
onlv the advantage of conciseness, but it is also well 
understood throughout the mining and metallurgical 
world. 

R A. S. RFDMAYNr, 
Chairman of the Imperial Minetal 
Resources Bureau 

2 Ouecn Anne’s Gate Buildings, 

Westminster, London, S.W.i. 

May 4. 


Sir Richard Rkdwayne puts forward two explana¬ 
tions to account for the discrepancy in the statistics 
published by the Imperial Mineral Resource* Bureau. 
The first of these, namely, that stocks of 01 e may be 
carried over from year to year, Is, in view of the rela¬ 
tively small differences from year to year, inadequate 
to account for the great discrepancy noted. The 
second is, in fact, the true explanation. Secondary 
zinc accounts for about one-half of the so-called zinc 
output of the country, and thus seriously affects the 
statistics. The Writer or the Note 


Tbs Theory of Vision. 

Prof. Joly’s papers on vision are very interesting 
He adopts the visual purple as the visual substance, 
but there la no evidence that the rods are percipient 
dements. The view that they are percipient elements 
is based on errors, as, for instance, that certain 
animals—the tortoise is the most quoted—possess onl\ 
cones; that the periphery of the retina is colour-blind, 
and that the Purkinje phenomenon is not found with 
the fovea. The tortoise has the rods and cones as 
definitely marked and distinct from each other as in 
man. Has any reader seen a retina in which there 
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are only rod* or only cones in any animal? The 
periphery of the retina is not colour-blind. Red of 
sufficient luminosity can be seen to the extreme 
periphery. The Purkinje phenomenon is found with 
the fovea, and is a photochemical phenomenon. It Is 
very improbable that the rods are percipient dements. 
An elaborate nervous mechanism is required to regu¬ 
late the sensitiveness of the photochemical film, and 
this appears to be the function of the rods. 

The stimulus in vision is undoubtedly liquid, as 
shown by the movement of positive after-images. 

The decomposition of the visual purple stimulates 
the ends of the cones. The ends of the cones consist 
of a series of discs varying in diameter. 



A New British Land Ptenarian. 

Mr Morison’s dlscovny of the interesting 
plannrian worm (Rhyturhodemw; Scharffi) in a garden 
at Chiswick, as described in Prof. Dcndy’s letter in 
Naturb of May 5 (p. 298), shows that this species has 
a wider range than was at first anticipated As Prof. 
Dendy states, it was first discovered in a Dublin 
garden in 1894, hut since that date it has turned up in 
the Royal Botanic Gardens at Glasnevin, Dublin. 1 
thought it had probably been introduced into both 
localities, but that nevertheless it was indigenous to 
Ireland, 

It seemed to me most likely to have been brought 
from the country with a load of turf This view was 
confirmed when, in April, iqoi, I found severnl speci¬ 
mens of this planar!an worm in the open country 
under a fallen tree-trunk near Ballymote, Co. Sligo 
(see fmli Naturalist, vol. x., 1901, p. 133). 

R. F. Scharff. 


National Museum, Dublin, Mav 12 


Cutting Seotion* of Cotton Hairs. 

lx our laboratory we have now, for some months, 
utilised Mr. H. J. Denham’s plan for ceUoidln-paraffin 
embedding of the cotton nairs, on the lines of 
Kultschitzkv’9 and other processes (Worden : “The 
Nitio-cellulosc Industry,” p. 805). described in Nature 
of Mav 5, p ano, which Mr. Denham kindly com¬ 
municated to us when he first suggested it, and we 
have found it most satisfactory. We immerse the 
hairs in dilute celloidin, which is then boiled down 
to a syrup (Gilson’s process); the hairs are next 
transferred to paraffin-chloroform, and thence to 6o° C. 
paraffin (Ide’s process); this makes a very rapid 
technique, cut sections being available within two 
houi s We have also tried the method of Willows and 
\lcxandei, but find it c\ tnlogically inferior to this 
oelloldin-paraffin technique, which gives us excellent 
sections at 25/11 setting on a Holtz sliding microtome, 
with accidental sections even thinner. 

W. Lawrfnce Balls. 

H. A. Hancock. 

Experimental Department, 

The Fine Cotton Spinners’ and 
Doublers’ Association, Ltd , 

Manchester, May 13. 


British Meutifie 


Instruments. 


In the review of the “ Dictionary of British Scientific 
Instruments ” published in Nature of May is, p. 324, 
It is stated that <jhe British Optical Instrument Manu. 
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factum*’ Association which has issued the dictionary, 
^ is one of the industrial associations working in con¬ 
nection with the Department of Scientific and Indus 
trial Research ’ Will you permit me to correct a slight 
rm»understanding here? The British Optical Instru 
tnent Manufacturers Association is a trade associa 
tton and is independent of the Department of Sden 
dale and Industrial Research The industrial research 
association formed under the scheme of the Privy 
Council for the promotion of scientific and industrial 
msearch is the British Scientific Instrument Research 
Association Most of the leading British manufac 
fitters of scientific nstruments arc members of both 
irikOddtions but the credit of publishing the dictionary 
referred to is due wholly to tnc British Optical Instru 
ment Manufacturers Association 

J W WlLUAMSON 

Secretary British Scientific Instrument 
Research Association 
26 Russell Square W C i May 13 


PMturs-katfgmf Wrs 

I should be glad to know the best kind of wire and 
the best form in which to use it for hanging pictures 
etc on walls 

Some ton years or so ago I vis advised to use 
twisted brass wire of five stra ids which was then 
immensely strong with i blinking strain of probable 
more than 100 lb but it has become so rotten as to 
break under a weight of a pound or two This wire 
has been in use m a very dry room with electric light 
only My own experience has proved that plain copper 
wire in one strand has lasted three times as long is 
the twisted brass wire though bearing far heavier 
weights Before the war a wire consisting of n 
steel core with some other wire braided over it was 
recommended but it is soon affected by rust and 
appears to be much stronger than it really is 

R B Mars on 

Surrey I odge 160 Denmark H 11 S E 5 
May 12 


The Oocurrsnoe sf Berninis m the Indtan Plains 

As it is generally agreed among naturalists that 
the genus Bombus—the bumble bees of Europe— 
Is m India entirely confined to the hills and never 
descends below 3000 ft I write to record its occur 
rence in the plains 

Nearly three years ago when my entomological 
knowledge was yet m a rudimentary state 1 remem 
ber occasionally seeing a bee which I considered a 
species of Bombus at Sukna situated at the base of 
tne hills of the eastern Himalayas Ihe few friends 
to whom I mentioned the incident generally politely 
turned the conversation aside but the actual capture 
a few days ago in Calcutta of two specimens of 
Bombus tumcotus seems to indicate that my first 
observation was probably correct and thit bumble 
bees do (very rarely of course) occur in the Indian 
plains in the cold season Cedric Do\ br 

Indian Museum Calcutta December aS 


In books on mathematics and physics where vector 
analysis Is used It is customary to use clarendon or 
thick letter type to distinguish vector from scalar 
quantities This practice has among others the dis¬ 
advantages that it reduces the number of symbols 
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, and is impossible to re- 


fusion between the two type* of quantities and the 
consequent application of algebraic operations to 
vector quantities and met versa 
Another means of reaching the same results without 
the above disadvantages would be to replace tha 
symbols + - and ■ by new symbols In vector 

analysis This would be of itself sufficient to dlf 
ferentlate vector from algebraic symbols and would 
be more logical as the symbols stand for quite 
different ideas in the two systems of analysis 

R H Nisbbt 

kut March 26 


Youngs Interference Experiment 

1 ha\ e read with considerable interest Dr Houstoun ■ 
litter on A mg s experiment in Nature of Apnl 28 
P 268 in 1 I Ixg to stite that we have been using 
the spectrometer fx some time in the University 
College of Scienre Calcutta For making the double 
slit a rectangular slit about 2 cm x2 mm is cut 
1 1 piece of call board Two Gillette razor blades 
ire placed on two sides of this slit by small pieces of 
wn\ At the centre a fine cocoon fibre or preferably a 
spider thread forms a double slit Bv mounting the 
cardboard on the pr sm tible the fr nges are easily 
seen ind as the rotation ot the table alters the width 
of the slit the change in the nature of the fringes can 
be easily examined P N Ghosh 

9- fin borough Road SWio 
May 9 


The Origin of “ Ohurmng at «*° mi Dory 


p 268) Why do makers of dairy thermometers mark 
their thermometers 62° F as churning tempera 
tore’ interests us as thermometer makers who are 
frequently asked to supply floating dairy thermo¬ 
meters to a particular pattern In many cases the 
customer decides the pattern and we are prepared to 
satisfy our customers requirements We make and 
sell a large number of dairy thermometers not marked 
at anv particular temperature for churning and we 
idvise this pattern as we are told by dairy experts 
that my temperature between 45° and 62" F may 
be required according to conditions It appears that 
np definite temperature can be fixed therefore to 
mark 56° F as a fixed point for churning would be 
equally in error A C Cosson and Son 

\ccoson Works Vale Road London N 4 
May 9 


Organism m Flint 

Iv lefcrence to Prof Coles suggestion (Nature 
Mav 12 p 333) the possibility of the organism being 
a radiolirian was considered long ago and rejected 
The consensus of opinion is now in favour of Its 
being a beetle Under higher powers the clavate and 
mensmatic antennae are very conspicuous There is 
no micro-slide of the fossil the photographs are 
taken direct from the flint-surface Special photo¬ 
graphs of the organism s separate parts are now 
being prepared under more favourable conditions and 
will be available shortly C Carus Wilson 

May 13 
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Direction-finding Wireless and Marine Navigation. 
By I. J. Bnonsrr. 


"THE uu of wireless telegraphy for direction- 
/*• finding purposes, which came into vogue 
in the Navy during the war, seems likely to 
remain as a permanent auxiliary to sea naviga¬ 
tion. France, the United States, and Canada 
have each adopted the system, and it is under¬ 
stood that Germany is maintaining some of the 
stations which she erected for war purposes, 
although definite information on the subject is 
lacking. So far as Great Britain is concerned, 
the Admiralty has established direction-finding 
wireless stations at the Lizard and at Carnsore 
Point; and it is also continuing for the present the 
stations at Berwick and Flamborough. Although 
a nominal fee of only five shillings is charged for 
giving a \ easel a bearing by wireless, our mer¬ 
chant service does not appear so ready to take 
advantage of this assistance as it was anticipated 
it would be. This attitude of indifference is prob¬ 
ably due to the value of the system not being 
understood sufficiently. Nevertheless, direction¬ 
finding wireless has proved of great help to the 
seaman on many occasions, and, beyond all doubt, 
will grow in favour as the mercantile marine be¬ 
comes more familiar with its working. 

The principal use of the system is to enable 
the bearing of a vessel in open waters, or when 
approaching pilotage waters, to be determined 
from one or more fixed points by intersection. 
AU bearings thus obtained are the Great Circle 
bearings at the place of observation, which may 
be on shore or aboard ship, according to the 
method employed. If proper care be exercised, 
the average of error will be very small—less than 
one degree. Experience has shown that day read¬ 
ings over water are always trustworthy, and. 
unless high land is close to the vessel, day read¬ 
ings over land are approximately accurate. Night 
readings over water are approximately correct at 
short ranges of about one hundred miles; but 
night readings over land and over long distances 
are liable to error. Sunrise and sunset times 
should both be avoided, as bearings then obtained 
by wireless cannot be relied upon for accuracy. 

There are at least three methods of using 
directional wireless to give ships their bearings 
and position. One requires no special apparatus 
in the ship, the others do. In the case of the first- 
mentioned, any vessel fitted with wireless tele¬ 
graphy can call up a "shore station and ask for 
a bearing. The station signals back that it is 
ready to give the bearing; then the vessel makes 
her call sign continuously for a short period, 
dpring which time the shore station ascertains 
the bearing by means of its direction-finder, or 
radiogoniometer, and then transmits to the vessel 
her true bearing with the time at which it was 
observed. Responsibility for accuracy rests, in 
this instance, upon the station. If the vessel 
requires simultaneous bearings frbm two stations 
In order to obtain her.position, she calls up the 
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controlling station of the shore group and statei 
her need. Both stations then determine simul¬ 
taneously by their direction-finders the respective 
bearings of the vessel; the controlling station 
collects both bearings, and either transmits theft 
to the vessel, with the time at which they were 
determined, or, if equipped with the necessary 
instruments for the purpose, the station fixes tjbe 
position of the vessel as obtained from the bear* 
ings and sends the information to the vessel. 
The main disadvantage of this method is that 
only one ship at a time is able to call up a 
station. If more than one tried to do so, “jam, 
ming" might result. Further, the distance over 
which bearings can be obtained is limited to one 
well within the maximum range of the ship’s 
installation. If the bearing only is transmitted, 



the ship must be furnished with special charts 
or special tables of correction, as the bearings 
obtained are the Great Circle bearings at the 
shore station. 

As to the station itself, it must have a direction- 
finding plant, as well as an ordinary wireless 
transmitting installation. The plant consists of 
wireless direction-finder set, tuning apparatus, re¬ 
ceiving and amplifying set with accumulator bat¬ 
teries, dry batteries, etc., and a small power plant 
for charging purposes. Where two or more 
stations are grouped together for co-ordinate 
direction-finding work, the controlling one may 
be equipped with wireless transmitting apparatus, 
the others with direction-finding apparatus only, 
and be connected with the master station by 
telegraph or land telephone. Any ordinary shore 
transmitting statiop is suitable for undertaking 
oommunicatibn with ships requiring bearings, so* 
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that, as an alternative, two or more direction 
finding stations of a group covering a certain area 
may be equipped with receiving gear only, and 
an ordinary separate transmitting and receiving 
station may undertake the controlling duty A 
station mav be self-contained In such case the 
aerials for the direction finding receiver and for 
the transmitter must be spaced a short distance 
apart, whilst the receiving and the transmitting 

r ratus must be housed in separate buildings, 
whole of the receding being done on the 
direction finding receiving apparatus, and the 
transmitting apparatus being operated electrically 
from the direction finding room 

A ship equipped with directional wireless ap 
paratus can obtain bearings from anv known 
ordinary wireless telegraphy shore station, but 
it is preferable that certain of these stations should 
be detailed to transmit simultaneously or sue 



cessively, signals on given wave lengths at 
definite tunes during each hour This is known 
as the Beacon Station method Only vessels 
fitted with direction finding apparatus are able to 
use it The apparatus comprises a twin direction 
finding aerial system consisting of either 
suspended bxed wires or large rigid frames to 
gether with wireless direction finder tuning ap 

K ratus, and receiving and amplifying gear, with 
tteries and charging plant A cabinet for the 
apparatus and operator and telephone or buzzer 
communication with the ship’s steering position, 
are also necessary Such an installation costs 
about 300I qpart from the expense of fit 
ting it Anv number of ships can obtain I 
bearings, or fix their position at the same time I 
from the same station by this method and are 
able to do that over much longer ranges than is 
the case with the method first described As | 
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however, ships using their own direction-finding 
sets an responsible for the accuracy of the berg- 
ings obtained by them, their staffs require some 
technical skill in the work, and it is necessary that 
the instruments should be calibrated and checked 
occasionally 

In the third method a rotating ^directional 
wireless beam having a fixed angular velo¬ 
city is transmitted by a specially fitted fixed 
transmitting station The rotating beam has a 
sharply defined zero direction which passes 
through North and South at given tunes Know¬ 
ing the angular velocity of the beam, and by 
observing the time interval between the given 
times at which the zero passes through North 
and South and the time at which the zero signals 
are received in the ship the bearing of the station 
can be determined 

In order to ensure that the watches in the trans¬ 
mitting station and the receiving 
ship are synchronised, the sta¬ 
tion transmits a tuning signal 
before commencing the rotating 
beam To use this method, s 
ship must carry on her bridge a 
special watch, the face of which 
is marked in degrees, the scale 
corresponding to the angular 
velocity of the rotating beam 
If this watch is started at the 
moment indicated by the timing 
signal, the bearing in degrees of 
the ship from the station can be 
noted from the wateh at the 
moment when zero signals are 
received and this bearing tan be 
checked with subsequent zeros 
During the w ir Germany had 
three stations working by this 
method, but Great Britain has 
none 

Aboard ship the simplest form 
of direction finding apparatus is 
a single loop aerial rotattd round 
its vertical axis through a hon 
zontal sc tie 1 o increase the current through the 
loop, it is usual to tune the loop with a condenser to 
the wave-lengths required to be received, and 
instead of a single loop a frame fitted with a multi- 
turn loop may be used In the Belhm-Tosi system 
in place of a rotating loop aeml two fixed loop 
aerials are employed, these being connected to 
an instrument known as the radiogoniometer or 
direction finder transformer Inside the latter is 
a small revolving coil attached to a pointer 
moving over a scale by which the direction of the 
signals can be determined Since, however the 
receptive powers of a comparatively small loop 
aerial, such as can be employed in direction find 
ing aboard ship, are very much inferior to those 
of the ordinary type of ship or shore station 
earthed aenal, a signal amplifying apparatus era 
ploying several vacuum valves is an essential 
feature of the direction finding receiver 
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Cloud 

By Capt. C. 

j^’DST writers oa clouds put forward their 
i»x own system of classification, much to the 
confusion of the subject; Mr. G. A. Clarke is 


beautiful 



-Lenticular ctno-comnlu* it lanKt. Fran "Cloud* 

therefore to be congratulated on adhering to the 
international classification in his recently pub¬ 
lished book. He says that even to divide the 
recognised types into sub-types 
makes the classification unwieldy, 
and is open to the objection that, 

" particularly in the case of the 
cirrus . . . one sub-type may be 
transformed into another and 
then perhaps return to its origi¬ 
nal form all within the space of 
a few minutes.” He even sug¬ 
gests that any change should 
rather be in the direction of 
further simplification. In chap. li. 
the international classification < is 
given in full, so that for English 
readers Mr. Clarke’s book may 
well supersede the Cloud Atlas, 
for the former contyjps all the 
essentials to be found in the text 
of the latter, and the Illustrations 
cannot for a moment be com¬ 
pared. Where the atlas gives a 
few illustrations, some very indif¬ 
ferent, of each type, Mr. Clarke 
gives numerous examples that 
for variety, wealth of detail, and 
excellence of production easily 
surpass previous pictures. *, 

There are many plates of cirrus and cirro- 


Form*. 1 
J. P. Cave. 

cumulus, some giving details of structure, 
and some whole skyscapes of these the most 
■ »:r..i _r a j] ,(-,c forms of clouds. Very 

noticeable is the plate of cirro- 
stratus, “ a thin whitish sheet ot 
clouds,” and therefore veiy 
difficult to depict satisfactorily. 
Mr. Clarke has carefully studied 
lenticular clouds and gives many 
examples, while in the text will 
be found a discussion of these 
extremely interesting and hither¬ 
to rather neglected forms of 
cloud; an example, perhaps the 
most striking photograph in the 
. book, shows such a cloud with 
its front edge lit up by the setting 
aun, while part ot its under 
surface, also in sunshine, is 
broken up by a double set of 
ripple marks (Fig. i). There is 
no doubt that the cloud sheets 
have been rendered by Mr. 
Clarke better than has been done 
in any previous publication; but 
some of the photographs of 
cumulus leave something to be 
desired, chiefly owing to the use 
of a lens cf too narrow au angle 
for the size of the clouds; pictures of cumulus 
gain in effect if the main cloud does not fill up 
the whole of the picture. The most remarkable 



By O. A. Ctarta. Pp. *rl 
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plate in the whole book from a photographer's 
point of view is that which shows a rainbow on 
the shower from the base of a cumulo-nimbus 
; cloud (Fig, a); to show a rainbow, three super- 
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numeracy bows, a secondary bow, and the lighter 
apace inside the primary bow requires a photo¬ 
graphic technique of a high order. It is with 
regret that we miss a chapter on cloud photo¬ 
graphy from the hand of such a master. Every¬ 
one has a slightly different technique, but Mr. 
Clarke unfortunately gives no hint of his own 
methods. The series of plates ends with some 
fine photographs taken by Capt. C. K. M. 
Douglas from an aeroplane. 

There are also several coloured plates and draw¬ 
ings: the frontispiece is a delightful coloured 
sketch of a beam of a searchlight revealing two 
layers of fine condensation before striking the 
main cloud sheet; it vividly recalls a phenomenon 
which must have been noticed by many meteor¬ 
ologists during the war. Another very beautiful 
(date shows a halo, sun pillar, mock sun ring, 


and two arcs of contact The four sketches show¬ 
ing stages in the history of a line squall cloud 
are interesting as diagrams, but as pictures they 
make the clouds look too solid. 

If more notice has been taken of the plates than 
of the text, it is because they form fhe most 
striking part of the book; but the text contains 
much interesting matter. Cloud forms are de¬ 
scribed, and use is made of recent researches into 
upper-air temperatures in explaining cloud pheno¬ 
mena. There are chapters on cloud distribution, 
and the association of cloud forms with weather 
types. Mr. Clarke has produced a standard book 
on cloud forms, not only for the meteorologist, 
but also for the general reader, who will surely 
find it an incentive to a further study of the 
weather. Author and publishers are to be con¬ 
gratulated on the excellence of the work. 


Unveiling the Senuui Shrines. 

Bv Arthur Silva Whits. 


T HE atory of Mrs. Rosita Forbes’s journey to 
the oasis of Kufra, situated in the heart 
of the Libyan Desert, constitutes the “something 
new out of Africa ” of which few vestiges remain 
to be revealed. The three instalments recently 
published by the Times, under the title of “ Secrets 
of the Sahara,” contained the latest, and in some 
respects the only, information from a locality in 
the Libyan Desert unexplored since the visit of 
Gerhard Rohlfs in 1879. 

Rohlfs made two attempts to reach Kufra. On 
the first he waa turned back (although travelling 
under the protection of a firman ah of the Sultan 
of Turkey) from Aujila and Jalo because the 
Mojabra (slave traders) refused to give him a 
guide without Senussi’s consent; and on the 
second attempt, when he succeeded in reaching 
Kufra, he was made captive and barely escaped 
with his life. Where Gerhard Rohlfs failed, and 
found no European successor for forty years, 
Mrs. Forbes has succeeded; but, it is to be noted, 
the reason for this remarkable achievement is to 
some extent explained by the total change of 
circumstances. In the interval between the two 
adventures, the Great War has resulted in the 
military conquests of France and Britain in that 
region of Africa and in the overthrow of the 
Senussi domination. Moreover, Mrs. Forbes had 
(he supreme advantage of entering Libya at 
the psychological moment of complete accord (the 
ratification of a treaty) between Italy and the 
Grand Master of the Senussi Confraternity, whose 
personal support die obtained, and of travelling, 
not as a European, but as a Moslem In the in¬ 
terest* of Islam—that la to say, practically as a 
Moslem convert or Senussi propagandist, since 
the Senussi commonly employ women in that. 
capacity. That Mrs. Forbes could have kept up 
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this disguise through all the vicissitudes of 
travel and the dangers encountered is in itself 
one of the stories out of Africa which deserve to 
be remembered. 

Mrs. Forbes, accompanied by Ahmed Bey 
Hassanein, an Egyptian (son of Sheikh Mahamed 
Hassanein el Bulaki, a professor at El Azhar 
University), started from Benghazi, the maritime 
terminus of the ancient trans-Saharan caravan 
route, and rode eighty miles south to Jedabia, 
where the desert journey began. Here she was 
hospitably received by Sidi Rida (brother of Sidi 
Idriss, the Sheikh es-Senussi or Grand Master), 
who made himself responsible for her caravan. 
But the usual delays, leading to divided counsels 
among the Senussi brethren (Khuan), necessitated 
a midnight flight in Bedwin disguise without a 
guide. After wandering round Jedabia for three 
hours, the fugitives found themselves only one 
mile away in the open desert when day dawned. 
Riding south for two days, accompanied by two 
trusted Senussi, they were joined by two black 
soldiers unprovided with rations The party, 
numbering six, were saved from starvation by 
meeting with a Mojabra caravan, and together 
they travelled by short stages to the oasis of 
Aujila. Here they were caught up by the caravan 
prepared by Sidi Rkfa, who sent also a letter of 
introduction to the Kaimakam at Jalo, near by, 
the gate of the Libyan Desert. 

The caravan, now fully organised, comprised 
eighteen camels, pine black servants, two slave- 
girls, a guide (Abdulla el Zawia), three Bedwin, 
Ahmed Bey Hassanein, and Sitt Khadija—“a 
Moslem of half English, half Egyptian blood”— 
otherwise Mrs. Rosita Forbes. For so large a 
party eighteen camels were far from adequate, 
especially as these were in had condition, for a 




May 1921J 


NATURE 


3*7 

settlements for so-called slaves, and built cisterns 



The first stretch across the desert, from Bir 
Battifal to- the oasis of Taiserbo (which was 
passed unheeded), with no wells on the route, 
was accomplished with ever-increasing difficulties, 
owing apparently to the failure of die guide to 
pick up his landmarks and the consequent delays. 
It took nine days to reach El Harrash, where 
water was found, and two days more to reach 
Buzeima. Here, after the fatigues and sufferings 
of the march, a halt of three nights was called 
to rest the caravan. Four days onwards, pass¬ 
ing through a region of sand-dunes, they came 
to HawariJ on the outskirts of Kufra oasis. Taj, 
the objective of their pilgrimage, lay more than 
twelve miles further south. 

Intrigues and plots had to be faced and over¬ 
come before the guests of the Sheikh es-Scnussi 
were allowed to continue their journey; and no 
wonder 1 Indeed, there must be a sharper cleav¬ 
age than ever before between the more rigid 
Senussi of the banished Grand Master, Sayed 
Ahmed, who was answerable for the war against 
Egypt and the Nosrani (Christians), and the post¬ 
war adherents of the ruling Sheikh, Idriss, who, 
according to the doctrine of their Order, must be 
regarded as a renegade Senussi. In the precincts 
of the sacred city, Taj, our suspect travellers 
were on dangerous ground. 

The Kaimakam of Tai, Sidi Saleh el Baskeri, 
after due inspection of their credentials, received 
the travellers well, and lodged Mrs. Forbes in 
the house of Sidi Idriss. In the home of the 
Sheikh es-Senussi this courageous young English¬ 
woman “lived the life,” as she says, “of a veiled 
Arab woman of Taj for nine days, and visited 
the holy Kubba of Sidi el Mahdi,” the son and 
successor of the founder of the confraternity. Of 
course, she was under suspicion, and fifteen tribal 
Sheikhs offered objection to her wandering 
abroad, since such a privilege is unknown to 
Arab women and the women of Taj, Neverthe¬ 
less. a flying visit under the official auspices of 
the Kaimakam (presumably the Turkish Resident) 
was made to the west, a ride of seventeen hours, 
providing some interesting sight-seeing of which 
we may hope to hear later. 

When the time came for her departure from 
Taj, Mrs. Forbes decided "to attempt to open 
up a new route to the north, hoping to facilitate 
future trade with Eeypfc*’ The route she selected 
and afterwards followed appears, however, to 
have been one of the direct routes (Kufra to 
Jarabub, Kufra to Siwa. and Kufra to Khargch) 
reported to have been opened up bv the Senussi, 
after their settlement at Talo and Jof. These 
routes, as also that from Siwa to Farafra oasis, 
were at one time kept open for the use of all 
followers of the Prophet, so that even sinc'le 
travellers might use them and find refuge at the 
end of each day’s march—at lealt,* that was the 
boast of the Senussi, who undoubtedly did make 
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along some new routes in the Sahara. Appar¬ 
ently, then, the direct route between Kufra 
and Jarabub, selected by Mrs. Forbes, fell 
into disuse (if used only hy the Seppssi 
family) in consequence of the absence of 
Sheikh el Senussi at the seat of war. That 
is my conjecture. 

The homeward journey, starting from Hawari, 
was begun on January as, 1921. Previously, 
Mrs. 1-orbes had sent back the soldier slaves and 
others to Jalo and Jedabia, and her new caravan 
for this hazardous journey to Jarabub comprised 
only nine camels. Besides herself and Ahmed 
Bey Hassanein, the party consisted of Yusuf, a 
Zawia student named Amar, and the guide Sulei¬ 
man, an oldish man with defective eyesight. 
Zakar, a well that had not been used for four 
years, and, therefore, had to be cleared, was 
reached in four days; and from that spot onwards 
no well or cistern was available during the twelve 
days’ march through the arid desert to the out¬ 
lying parts of Jarabub. They carried twelve skins 
of water, dates for the camels, fuel, but no tents. 
Marching for thirteen hours daily, averaging 
thirty miles a day—presumably at night, to make 
such good progress—they endured great hard¬ 
ship on a simple and scanty diet. Sand-dunes both 
at the beginning and at the end of their journey 
were encountered. On the eleventh day from 
Zakar they entered broken country beyond the 
dunes, and stumbled upon Bir Salama (PTarfaja), 
on the Jalo-Jarabub caravan route. Thence to 
Jarabub was but a day’s march. 

At Jarabub—the Mecca of the Senussi—which 
never before had been entered by a European, 
Mrs. Forbes was lodged inside the Zawia in a 
house belonging to the Khuan (brethren), and 
she was even permitted to kiss the tomb of 
the sainted founder and to visit the University 
quarter. 

On February 13 the journey was resumed, and, 
with four camels and a guide, Mrs. Forbes came 
joyfully to Siwa under the escort of a Camel 
Corps patrol sent out to meet her. Thence, after 
a cordial reception from the officers at Siwa, •ha 
motored (new style) across the desert for 430 miles 
to Alexandria. 

This bare recital of Mrs. Forbes’s remarkable 
journey raises in the mind of one who knows 
something of the country and of the Senussi con¬ 
fraternity profound admiration for the woman 
who accomplished it; and further details of her 
experiences will be eagerly awaited. The in¬ 
formation she brings from Kufra and Jarabub, in 
particular, will, appeal to geographers, who will 
not be too critical as to her revision of the map- 
unless other instruments than a magnetic com¬ 
pass were used by her. In addition, any informa¬ 
tion about the Senussi sect will prove of the- 
highest interest, in view of the fundamental- 
changes in their doctrine and policy superinduced 
by their defeat in the field under Turko-Germap- 
leadership. 
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Obituary. 

Prof. H. W. G. voh Waldbykr. In 187* Waldeyer for the first time vu ghwn 

'fHE yean of the war wen disastrous to charge of a department of anatomy; jt was a 

JL German anatomy, the deaths of men like position of quite exceptional difficulty and delicacy 

Q a vp n and Brodmann, Btttachli and Edinger, in the new school which the Prussians built up in 

to mention only four, leaving gaps which have Straasburg after wresting it from the French, 
not been filled. But on January 33 of this year Here Waldeyer displayed his remarkable abilities 
the Nestor of German anatomy, Geheimrath Hein- as a tartful administrator and peace-maker. So 
rich Wilhelm Gottfried von Waldeyer-Hartz, died successful was he in this formidable task that m 
in the eighty-fifth year of his age, a month 1883, when the Prussian Government had another 
after Austria had lost one of her leading difficult problem to solve, to find a-uccessor to 
anatomists, Prof. Holl, of Grate. Waldeyer the senile Reichert in Berlin, Waldeyer was 

was a man of genial and commanding per- appointed, although Koelliker, Gegenbaur, and 

sonality, who, from the time he became pro- His were senior to him and had a greater prestige 
feasor of anatomy in Berlin in 1883, had as anatomists. Waldeyer had a very difficult task 

been the recognised leader of German to reduce to order the chaos bequeathed to him 

anatomists and biologists, and their spokesman by Reichert; but he set to work to build up a 
at home and abroad. Even in his old age he was preat institute, not merely of gross anatomy, but 
tireless in his attendance at congresses and scien- also of histology and embryology. Five years 
tifle meetings, and undertook long journeys to all later he was able to secure the establishment of 
parts of Europe and poured forth fluent orations a second professorship of anatomy, to which O. 
in sonorous and easy periods. But, apart from Hertwig was appointed, to relieve Waldeyer of 
his gifts as an orator and congressman, Waldeyer part of the work in histology and the whole of 
had an exceptionally wide knowledge of anatomy, embryology. Waldeyer relinquished his position 
histology, embryology, pathological anatomy, and only about three years ago. In Berlin he came to 
anthropology, in each of which he was regarded he regarded as the father of German anthropology 
as an expert who could speak from a personal a f ter the death of Virchow. He succeeded Max 
acquaintance with the facts. Schultae as editor of the Archtv fur mtkro- 

Bom on October i, 1836, Waldeyer did not scopische Anatomie; after His’a death he became 
proceed to his doctorate until 1861, when he sub- «h»or of the anatomical part of the Archtv fur 
milled to the Faculty in Berlin a dissertation “ De Anatomic und Physiologic and after Virchow s 
claviculss articulis et functione"; for when he death editor of the Jahretbericht fir die get amt* 
entered the University of Gottingen he devoted Medmn. He also succeeded Du Bois-Reymond 
himself to pure science, and then, from 1856 to 88 the secretary of the Berlin Academy of 
1858, to physiology and pathological anatomy. lienees, and was made a member of the Prussian 
But during those years he came under the Herrenhaus. 

influence of the great Gottingen anatomist Henle, In spite of this overwhelming programme of 
who was responsible for giving Waldeyer an aim disturbing engagements, and his ubiquitous pres¬ 
in life and the inspiration to follow it The next tnce and active participation In congresses at 
three years he spent as assistant to the anatomist home and abroad, Waldeyer continued his work 
Budge; then as an assistant for two years in the of original investigation, and published an un- 
physlological Institute at KOnigsberg, and for broken stream of memoirs ranging over the whole 
another year in a similar position under R. Heiden- of anatomy, histology, embryology, and anthro- 
hain at Breslau, where in 186^ he was made pology. Almost every domain of anatomy that he 
extraordinary professor of pathological anatomy, invaded, whether it waB the structure of fibrous 
and two years later an ordinary professor of the tissue or bone, the development of teeth, the 
same subject. He held this position until 1873, morphology of the reproductive organs, the com- 
and so great was the reputation he established parative anatomy of hair, or the interpretation of 
as.a pathologist that fifteen years after he had the centra! nervous system, he reduced to order, 
given up pathological for normal anatomy he was * nd left some clarifying conception, and as a rule 
called to the bedside of the Emperor Frederick some new term, to clear awtty difficulties t>f Intef- 
at San Remo as an impartial witness to settle the pretation. His work is so voluminous and many- 
disoute which had arisen between the surgeons, *Med that it is impossible to review it concisely. 
British and German, as to the nature of the But his well-known efforts to dear up confusion 
laryngeal growth from which the penultimate on the subject of karyokinesis, and his attempt In 
Kaiser was suffering. During the long tenure of *89* **> dissipate the chaos of interpretation of 
his chair of pathology Waldeyer did not neglect nervous structure by inventing tile term neurone 
ijis chief interest, normal matomy and embryo- (Greek rtSpor—German NeurOft— ahglic 6 neurone), 
Ipgy; for during this period he wrote his famou* are tvpical of Waldeyer’* mitier. If he was not 
work “tteber Elerstock und Ei," illustrations a brilliant genius, he was a man of calm judgment 
rixtni which have ever since been in every text- * nd exceptionally dear Insight. It was these tpiafi-, 

book of anatomy, histology, and embryology. ties that made him so great a power in the modem 
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Usterjr of *n»tomy and the author of so many 
■wurifying: expressions of what other people were 
ttying in vain to set forth. 

As a lucid exponent and as a teacher he was pre¬ 
eminent. Many young- anatomists have had occa¬ 


sion to appreciate his fairness and his weighty 
help in defending themselves from attacks even 
from his own countrymen. With his death there 
passes away perhaps the most influential anatomist 
of modern times. G. Elliot Smith. 


Notes. 


Thb large group of sun-spots which became visible 
a few days ago has been accompanied by disturb¬ 
ances of the magnetic and electrical conditions of 
die earth, manifested by magnetic storms, interrup¬ 
tions of the telephone and telegraph services over the 
greater part of the world, and brilliant auroral dis¬ 
plays. Large sun-spots often appear without pro¬ 
ducing any such terrestrial effects, and magnetic 
storms sometimes occur In the absence of sun-spots, 
■o that the relationship between the two phenomena 
is obviously exceptionable. There Is evidence that 
solar prominences are more closely related to the 
production of magnetic disturbances on the earth 
than are sun-spots, which are only visible effects of 
solar disturbances the exact nature of which remains 
to be discovered. 

That wireless telephony is fast emerging from the 
experimental stage into that of practical utility is 
evidenced by the interesting demonstrations, in which 
the Times participated last week, between stations 
equipped by the Marconi Co. at Southwold, in 
Suffolk, and Zaandvoort, in Holland. There is no 
technical reason why these stations should not be 
linked up with the ordinary telephone systems 
of Great Britain and Holland, so that it would 
be possible to communicate freely between any 
point in either country to any point in the other. 
It is interesting to note that the stations work 
on the short wave-length of 100 metres, which makes 
them free from interference from the 6oo-metre wave 
commonly used for marine communication and from 
the higher wave-lengths of the long-distance stations, 
as well as less likely to be influenced by stray dis¬ 
turbances than If a longer wave-length were employed. 
Other methods of protection against interference arc 
being experimented with, and also of securing a 
greater degree of directive effect instead of broadcast 
emission, which, when such stations multiply, should 
contribute very materially to freedom from mutual 
Interference. It is not generally known that wire¬ 
less telephony Is already employed by the Stock Ex¬ 
change in Amsterdam for communicating prices to 
points all over Holland, atidlhat these messages can be 
picked up in this oountry without difficulty. Dr. J. A. 
Fleming, the pioneer In the applications of the therm¬ 
ionic tube, upon which so much of the advance in 
wireless telephony is due, points out, in an interview 
In the Times, the great possibilities as well as the 
great achievements of wireless telephony, and 
emphasises its advantage* over line-working in that 
M distortion of the wave Is produced; as, in the case 
«T Wifeless, all the harmonica are attenuated In the 
time proportion as the fundamental, because they are 

prtpagated at the same rats. 
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Thb annual visitation of the Royal Observatory, 
Greenwich, will be held on Saturday, June 4. The 
observatory will be open at 3.30 for inspection by 
invited guests. 

Prof. Johv Mfrlk Coultkr. of Chicago, Dr. 
Samuel Gnrman, Prof. Giovanni Battista Grass!, of 
Rome, Prof. Louis Alexandre Mangin, of Paris, and 
Prof. Jean Massart, of Brussels, have been elected 
foreign members of the Linnean Society of London. 

At the anniversary dinner of the Royal Geographical 
Society, to be held at the Connaught Rooms at 
7.30 p.m. on Tuesday, May 31, the guests will In¬ 
clude the French Ambassador, General Bourgeois, Earl 
Beatty, Earl Buxton, Viscount Chelmsford, the High 
Commissioner for Canada, and Bishop Gore. 

In connection with the Royal Microscopical Society 
a Paper Industries Section is in course of formation. 
It will deal with researches relating to timber, wood- 
pulp, paper, etc. All interested In the subject and 
willing to assist are invited to communicate with Mr. 
J. Strachan, 74 Blenheim Place, Queen's Cross, 
Aberdeen. 

Thb Crown Prince of Japan, accompanied by 
Prince Kan-in and a large party, which Included 
Admiral Ogouri and seven senior naval officers, visited 
Greenwich Observatory on Monday, May 16. The 
party was received by the Astronomer Royal, Sir Frank 
Dyson, and the two chief assistants, Mr. H. Spender 
Jones and Mr. J. Jackson, and examined with Interest 
the chief instruments in the observatory 

At the meeting of the Franklin Institute, Penn¬ 
sylvania, held on May 18, the Franklin medal and 
certificate of honorary membership were presented 
to M. Jusserand, French Ambassador to the United 
States, for Prof. Charles Fabry, of the University of 
Paris, for his studies in the field of light radiation. 
The Franklin medal and certificate of honorary 
membership were also presented to Mr. Frank J. 
Sprague, New York City. 

The Wild Birds Advisory Committees appointed for 
England and Scotland by the Home Secretary and 
the Secretary for Scotland to advise regarding the 
protection of wild birds held their first meeting* on 
May 1a, and a joint meeting on May 13, when general 
questions of wild bird protection in Britain were dis¬ 
cussed. The chairmen of the committees are Viscount 
Grey of Fallodon, K.G., and Mr. H. S. Gladstone, 
aftd the secretary of the Scottish committee is Dr. 
James Ritchie, Keeper of. the Natural History Depart- 
mant, Reyal Scottish Museum, Edinburgh. 
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THx prolcm gsd pause in the seismic activity of the 
welMcnown Comrie centre seems to be coming to an 
end. Towards the cloee of a similar, but briefer, 
pause from 1801 to 1839 slight shocks gradually 
became more frequent, until they culminated in the 
strong earthquake of October 33, 1839. There was 
no pronounced movement between the summer of 1898 
and that of last year. On July ai, 1930, a shock of 
intensity 3 (Rossi-Forel scale) occurred, followed by 
one of intensity 4 on September 14. On April 30 
last a still stronger earthquake, the most distinct 
known to the present inhabitants, was felt at 10.35 
a.m. (Greenwich mean time). The shock was strong 
enough to throw down crockery from shelves, and 
was accompanied by the usual sound, like the firing 
of guns. 

Mr. G. Sheppard, of Edmonton, Alberta, informs 
us that In view of the coming Importance of the 
MacKenrie River Basin of the North-West Territory 
of Canada by reason of the oil strike made there 
in 1919, the Imperial Oil, Ltd., has purchased 
two monoplanes, which are to be used for general re¬ 
connaissance and topographical work in these un¬ 
known regions. An aerodrome has been established 
at Peace River Crossing, about 300 miles north of 
Edmonton, and from this base the planes will operate 
as far as Fort Norman and the Great Slave Lake 
areas. The journey takes, normally, three to four 
weeks under favourable conditions, but It can be made 
easily In three days by air. The aeroplanes are to be 
equipped with suitable cameras, by which it will be 
possible to photograph all water-courses and similar 
features of the landscape. These photographs will be 
of value to surveyors and others for checking up the 
country without using ordinary topographical methods. 

At the annual general meeting of the Institution 
of Civil Engineers held on April a6, the resuit of the 
ballot for the election of officers for the year 1931-23 
Was declared as follows:— President : Mr. W. B. 
Worthington. Vtce-Prestdents : Dr. W. H. Maw, 
Mr. C. L. Morgan, Mr. B. Mott, and Sir William H. 
Ellis. Other Members of Council: Dr. C. C. Car¬ 
penter, Mr. G. M. Clark, Dr. P. C. Cowan, Col. 
R. E. B. Crompton, Mr. M. Deacon, Sir Archibald 
Dennv, Bart., Mr. W. W. Grierson, Sir Robert A. 
Hadfleld, Bart., Mr. K. P. Hawksley, Sir Brodie H. 
Henderson, Mr. E. P. Hill, Mr. G. W. Humphreys, 
Mr. S. Hunter,. Mr. H. G. Kelley, Mr. C. R. S. 
Kirkpatrick, Mr. F. W. MacLean, Mr. H. H. G. 
Mitchell, Sir Henry J. Oram, Mr. F. Palmer, Mr. G. 
Richards, Capt. H. Rial! Sankey, Sir John F. C. Snell, 
Mr. W. A. P Talt, Mr. E. F. C. Trench, Prof. W. H. 
Warren, and Sir Alfred F.. Yarrow, Bart. 

Thr members of the Gilbert White Fellowship have 
resolved to commemorate the bicentenary of the 
birth of the renowned naturalist whose name their 
■organisation bear* bv erecting a permanent memorial 
at Selbome, and by undertaking a regional survey 
of the parish rendered famous bv his great work, 
“The Natural History of Seiborne.” The memorial 
to to take the form of an outdoor bench or seat in 
stone and- timber. The results of the regional survey 
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it is hoped to publish as the work proceeds, so as & 
make them immediately available' to all interested. 
Many admirers of Gilbert White outside the circle 
of the fellowship are likely to be glad of the oppor¬ 
tunity of taking part In this tribute to hia memory. 
Such contributions as those interested may feel dis¬ 
posed to make should be sent to Messrs. Grindlav and 
Co., bankers, 54 Parliament Street, London, S.W.i, 
to be credited to the account of the Gilbert White 
Memorial Fund, or to the honorary secretary, Wini¬ 
fred M. Dunton, 18 Crockerton Road. Wandsworth 
Common, London, S.W.17. 

An important step has been taken in America for 
the presentation of science and scientific facts to the 
lay public by the formation of a Science Service 
( Science, April 8). The charter is a wide one, 
authorising the organisation to publish books and 
magazines, to conduct conferences and lectures, and to 
produce kinematograph films; the function will be that 
of liaison officer between scientific circles and the 
general public. The governing board will consist of 
ten men of science and five journalists, and any profits 
which may accrue will be devoted to the development 
of new methods of popular education In science. The 
present board of trustees consists of three represen¬ 
tatives from the National Academy of Science, three 
from the American Association for the Advancement 
of Science, three from the National Research Council, 
three from the Scripps Estate, which Is financing the 
undertaking, and three professional journalists, under 
the presidency of Dr. W E. Ritter, director of the 
Scripps Institution for Biological Research of the 
University of California. Dr. Edwin E. Slosson, who 
for some twelve years was professor of chemistry lit 
the University of Wyoming, and for the nast seventeen 
years has been literary editor of the Independent of 
New York, has been chosen as editor. At present the 
Science Service will not publish any periodical of its 
own; it is considered that better results will be ob¬ 
tained by directing attention to the various journals 
of popular science already In existence, and by supply¬ 
ing newsagendes with authentic, popular articles. 
The headquarters of thr institution have been es'ab- 
llshed provisionally in the building of the National 
Research Council, 1701, Massachusetts Avenue, 
Washington, D.C. 

Dr. T. W. Fulton, scientific superintendent of the 
Fishery Board for Scotland, has just retired after * 
service of thirty-four years. The Scottish Scientific 
Department owed its institution to the recommenda¬ 
tion of the Dalhousle Trawling Commission, and In 
1888, when Dr. Fulton was appointed, had been in 
existence for only a few years. In England the 
scientific study of the sea in connection with fisheries 
was taken up by the Plymouth Laboratory, and later 
by certain of the Sea Fisheries Committees, two of 
which, those of Lancashire and Northumberland, have 
much good work to their credit. The fisheries art 
a very intricate, many-sided subject, and Dr. Fulton 
has laboured to solve many problems which have 
cropped up in the Scottish administration. The 
attempt has been made to render the statistics as 


NATURE 


37 ** 


Juv 19. 193 0 


•coirate and informative as possible in an industry 
which does not lend itself readily to minutely 
made records. In order to locate the regions In which 
the fishes were captured by means of the trawl, Dr. 
Pulton devised the scheme subdividing the North Sea 
into equally sised divisions numbered consecutively. 
This arrangement was adopted and found to be of 
great service. Dr. Fulton has served during the past 
twenty years as one of the experts on the International 
Committee for the Exploration of the North Sea, a 
body wh<ch has published many important reports 
dealing with fisheries biology. In 1911 a Depart¬ 
mental Committee of which he was a member inquired 
Into the Scottish fishing Industry; the wide extent 
and thoroughness of its labours are indicated by the 
large report which it Issued. Dr. Fulton’s publica¬ 
tions deal with the development, distribution, and 
migrations of fishes; they are numerous and of great 
Interest and value. 

In an account of the leeches of the Chilka Lake 
(in the province of Bihar and Orissa) Mr. W. A. 
Harding records (Memoirs Indian Museum, vol. v , 
1920) the occurrence of a colour variety of Glosso. 
nphonta heterochta, a species well known to occur 
in fresh-water In North America and throughout the 
greater part of Europe, but now recorded from India 
for the first time. Mr. Harding has received examples 
collected in many other parts of India, and the species 
is evidently widely distributed there. A new species 
of Plscicola, from fish, and one of Placobdella, from 
mud-turtles of the genus Emyda, are also described. 

As a result of the late war and the consequent 
dearth of foodstuffs in certain parts of Central 
Europe, increased interest is being aroused in the 
wider utilisation of wild plants—more especially fungi 
—as food for human consumption. An association 
has been formed in recent years, having its head¬ 
quarters In Heilbronn a. N., styled the “P.lz- und 
Krauterxentrale," amongst the main objects of which 
are the fostering of the study of fungi and the dis¬ 
semination of Information, particularly as regards the 
nutritious qualities of the various edible kinds and 
the properties of those that are noxious or specifically 
poisonous, amongst the lay public. In furtherance of 
its aims a congress of mycologists is being arranged 
under the auspices of the association to be held In 
Nfimberg during the coming autumn. The associa- 
tion Issues a monthly'periodical, Dtr Pita- und 
Krduterfreundt, now in its fourth year of publication. 
The articles in this periodical are naturally more or 
lets of a popular nature, but, descriptions of new fungi 
qre also included. One of the recent issues contains 
a description, with a coloured plate, of a new 
poisonous species of agaric, lnocybe lattraria. In the 
list of supporters of the association are to be found 
such well-known names as Gdnther-Beck v. Mana- 
getta, Bresadola, Falck, and Llndau. 

Tm National Institute of Agricultural Botany has 
recently published the report of its Potato Synonym 
Committee for the year 19am The-necessity for reduc¬ 
ing to order .the chaos existing in the’nomenclature 
of pOUto-WieJies hag become mcre.ivgent than ever 
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in recent years, owing to the fact that some varieties 
are immune to the dreaded wart disease, while other* 
are susceptible. Two hundred and forty-two varieties 
are dealt with in the report, and they are classified in 
forty-two groups, immunity or susceptibility to wart 
disease is generally indicated. In a large number of 
eases the varieties, although possessing different 
names, were found to be Indistinguishable in morpho¬ 
logical and certain physiological characters (such as 
time of maturity, immunity or otherwise to wart 
disease) from well-known types such as “Up-to- 
Date," “Abundance,” etc., so that in practice one 
and the same variety may possess many names. It 
is proposed to publish an annual handbook of potato 
svncmvms, the practical value of which will be con¬ 
siderable. Nevertheless, it is to be hoped that the 
institute will not rest content with a mere Indexing of 
names. What is really required is a detailed and 
scientific monograph of the leading tvpes of potato 
varieties at present in cultivation, with adequate lllus. 
trations and descriptions of their differentiating charac¬ 
teristics. The preparation of Such a monograph would 
entail a considerable amount of additional effort; but 
a better opportunity for embarking on such a project 
is scarcely tlkelv to occur than that now presented by 
the work of the National Institute at its Ormskirk 
Trial Grounds, while It would be difficult to find 
men more thoroughly equipped for the enterprise 
than those who form the Synonym Committee. 

The annual report of the Marlborousrh College 
Natural History Society for the year ending Christ- 
mas, iqao, has just been received It forms an 
interesting record of the work carried out by this 
active and vigorous association. No fewer than 
fourteen papers were read to the astronomical section 
dealing with such diverse subjects as the moon, 
stellar photometry, tides, and relativity. The 
botanical, ornithological, and entomological sections 
also receive notice in the report Their activities were 
confined mostly to recording the appearance of plants, 
birds, and Insects in the neighbourhood, and the 
results provide useful contributions to the knowledge 
of the local naturnl history The report concludes 
with a summary of the meteorological observations 
made at the college during the year; maximum, 
mean, and minimum barometric and thermometric 
readings for the several months are given, together 
with remarks on observations of wind, rainfall, and 
sunshine for similar periods. We are glad to see 
that this useful society is, according to the annual 
balance-sheet, in a sound position and proposes to 
carry on and, if possible, extend its labours to other 
branches of natural history. 

Thi Queensland Museum recently obtained from 
post-Tertiary sand on the Darling Downs a marsupial 
cranium apparently of the species Noiothtrtum 
dunense, founded by De Vis In 1887 on some mandibles 
and cranial fragments. The new skull Is described 
and figured in the Memoirs of the museum (vol. vii., 
part a) by the director, Mr. H, A. Longman, who feeis 
impelled to establish -for the species a new genps, 
Euryxygoma. • The character that suggests the name 
is the enormous relative.width giveo to the skull by 
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the extension, (rota tb« lmr outer angle of each 
ch eek b o n e or zygomatic arch, of a large side-process 
buttressed by a horlsoatal platform beneath the orbit. 
Mr. Longman consider* that theee processes were for 
the support of large cheek-pouches, as In the pocket 
gophers of North America. However that may be, 
such extensions are characteristic of the Nototheres, 
and an exaggeration of the character, with the cor¬ 
related modifications, would scarcely warrant the 
generic separation of this species from Notcthtrtum 



UUchtUt and N. tasmamcum. Mr. Longman, how¬ 
ever, states that the upper premolar tooth, on which 
some stress has been laid by classifier* of marsupials, 
Is oval in the normal Nototherlum, but subtriangular 
in Eurysygoma. From the half-tone reproduction of 
a greatly reduced photograph it is impossible to check 
the alleged differences. In all other technical respects 
Mr. Longman’s presentation of his results calls for 
praise. He is also to be congratulated on an interest¬ 
ing discussion of the most remarkable Dlprotodont yet 
discovered. 

Alaska magnetic tables and magnetic charts for 
iqao have been published by the U.S Coast and Geo¬ 
detic Survey as Special Publication No. 63, prepared 
by Daniel L. Hazard, Assistant-Chief, Division of 
Terrestrial Magnetism. Charts are given for the 
several magnetic elements, declination, inclination or 
dip, and horizontal force or Intensity. The area 
covered by the discussion includes not only Alaska, 
but alao its boundary waters, parts of the North 
Pacific, the Bering Sea, and the Arctic. Declination 
and dip are given on the charts to each i° and the 
horizontal force for Intervals of 001 C.G.S. unit. 
Results are for observations since 1870, and the data 
now published are said to be sufficiently numerous to 
show areas of local disturbance, some of which are 
remarkable. Lines of equal annual change of declina¬ 
tion are shown on the Isogonlc chart, but they are 
stated to be only rough approximations to the truth. 
Rost declination is decreasing in Alaska except In the 
south-eastern portion, where the change Is negligible. 
It is not considered advisable at present to attempt 
to draw lines of equal annual change of dip or of 
horizontal force. The tabular matter shows that the 
dip appears to be decreasing in the greater part of 
Alaska at the rate of ^ or s' a year, and that the 
annual change of horizontal intensity is decreasing 
In the Southern part of the territory and increasing 10 
the northern, but the rate of change is small. 
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Wz have received from Dr. ). Newton Friend a copy 
of his paper entitled “Iron in Antiquity,” reprinted 
from the Transactions of the Worcest e r sh ire Natural¬ 
ists’ Club. Dr. Friend recalls the statement of CSesar 
that the Britons were accustomed to use bars of iron in 
place of oolns as currency. Several hundreds of these, 
which have escaped, more or less, the ravages of 
time, have been found and placed in different 
museums, notably the British Museum and the local 
museum at Worcester. They resemble swords and 
consist of a flat and slightly tapering blade with blunt 
vertical edges. Owing to corrosion all the bars have 
suffered some loss in weight, but many of them have 
been only slightly oxidised, and a rough estimate of 
their original weight can be made. The weights are 
found to approximate 309 grams, or some mul¬ 
tiple or sub-multiple of this amount. In all, six 
different denominations have been found. In spite of 
their resemblance to swords, Dr. Friend advances good 
reasons for considering that these are the currency 
bars referred to by Csesar, the use of which. Indeed, 
dates back to the early Greeks, and survives to-day In 
some parts of Africa. His paper also deals at some 
length in an interesting way with early British water- 
clocks. 

Thb Dewey decimal system of classifying books in 
a reference library is being adopted In America, and 
modifications of it are widely used. The radio labora¬ 
tory of the Bureau of Standards has extended this 
method and applied it to the classification of books 
and pamphlets in itz library. In the Dewey 
classification “radio” would be represented by 
6a 1 364. The number 600 denotes the class (useful 
arts), the number so denotes the division (engineer¬ 
ing), and the number 1 denotes the section (mechanL 
cal). Similarly, 0300 stands for “electrical,'* 0-080 
for "communication,” and 0004 for “radio.” As the 
library is a collection of matter dealing with radio, 
the number 631 384 is denoted by R, and a further 
number of three figures is added. For instance, R311 
stands for “resonance methods Of measuring wave¬ 
lengths. ” Rsoo contains information on “radio 
measurements and standardisation,” Rio denotes 
“theory," and Ri “atatistlcs.” An essential part of 
the method is the alphabetical index. We look up, 
for Instance, "resonance methods” and find Ran. 
This gives us the number of the shelf in the library 
on which the required boqjcs or pamphlets win be 
found, the shelves all being classified in numerical 
order. The books on the adjacent shelves alao treat¬ 
ing of cognate subjects can sometimes be ueefully 
consulted at the same time. The classification U 
good and the alphabetical index vary complete, W» 
missed, however, the word "thermionic,” 

Messrs. C. Baker, of a 4 High Holborn, W.C.i, 
have Issued a new edition (No. 73) of their catalogue 
of eecond-hand scientific instruments. As is cus¬ 
tomary in these lists, the Items are grouped in sec¬ 
tions according to the subjects with which they are 
related. Twelve such sections appear In the Bet before 
us, five of which deal with apparatus which mdjr be 
darted as physical. Secti on I., dealing with mterth 
•copes and their acc es sori es , includes particulars 61 
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* number of microscopes both Urge end small, and a 
long list of object-glasses, eye-pieces, condensers, etc. 
The astronomical section (No. III.) describes numerous 
telescopes of different types and a very varied collec¬ 
tion of eye-pieces. Section VII. is devoted to what 
may be termed academic physical apparatus, and 
Section X. to photographic apparatus. The book lUt 
(Section XI.) includes a number of books and journals, 
among which we notice vols. xxvill.-civ. of Nature. 

Messrs. G. Bsi.l and Sons will publish next month 
41 Motya: A Phoenician Colony in Sicily,” by Joseph 
I. S. Whitaker (of Malfitano, Palermo). Motya was 
one of the latest sites occupied by the Phoenician 
colonisers of Sicily. Though its exact position was 
long a matter of doubt, it is now identified by archeeo. 
loglsts with the small island of San Pantateo at the 
north-west extremity of Sicily. Recent excavation 
undertaken by its owner, Mr. Whitaker, has con¬ 
firmed this conclusion, and the forthcoming volume 
contains a detailed account of his discoveries. 

In a paper entitled “Studies on Phototropu>m in 
Solution,” part 1 . (Journ. Amer. Chem. Soc., vol. xliii., 
1921), Prof. B. K. Singh Indicates some interesting 
cases of phototropism in solution which he is inves¬ 
tigating, and points out that his preliminary results 
do not fall into line with Senier and Shepheard’s 


explanation that phototropic transformations are due 
to extramolecular rearrangements. 

Under the title Dactylography a bimonthly maga¬ 
zine is to appear on Julv 1. It will deal chiefly with 
the evidence for criminal and other identifications by 
means of finger-prints; but attention will also be 
given to a study of the detective aspects of footprints, 
tattoo marks, deformities, and related matters. The 
magazine will be conducted by Mr. Henry Faulds, 
Regent House, Hanley, Stoke-on-Trent. 

Mr. F. Edwards, 83 High Street, Marylebone, 
W.i, has issued at an opportune moment an interest¬ 
ing catalogue (No. 413) of nearly four hundred entries 
of books, manuscripts, letters, documents, and en¬ 
gravings relating to Napoleon and hi-, times. Many 
choice works are offered for sale. The list con be 
obtained free of charge. 

Mr. P. Bruce Whitf directs -mention to a mls- 
interpi elation indicated by a sentence in the article 
on researches on bee disease in the Issue of Natl re 
for April 28, p. 284. Instead of “The trache® be¬ 
come darkened and ultimately black by the increasing 
deposition of chitin,” it should read. “. . . by the 
increasing amount of fiscal matter deposited by the 
mites.” 


Our Astronomical Column. 


Comets.— A new, comet 1921c was discovered by 
M. Dubiago, Petersburg, on April 29. Ihe follow¬ 
ing orbit has been received bv telegram :— 

T -1921 May 7-611 G.M.T. 

m = IOA g 



log q -0-02731 


Ephemeris for Greenwich Midnight. 

^R.A. N. D«cl. Lo», Los A 

May 20 8 56 45 39 46 — ~ 

24 9 si 6 37 33 0-0419 99661 . 

28 9 44 44 34 5 » 0-0492 9 962° I 

Herr Relnmuth, of Kdnigstuhl, obtained a twelve- I 
minute exposure plate of Reid’s comet on April 30. It 1 
shows a faint tail 40' long in P. A. 266°, slightly curved j 
at its extremity towards smaller P.A. There is also a 1 
group of short streamers with centre in P.A. 225°. 1 

Corrections to the ephemeris of Pons-Wlnnecke:— 
May 22, -jijm., -i° o'; May 26, -45m., -5'; 
May 30, -59m., +i° 43'. It Is a curious coincidence | 
that the three comets now visible are all circumpolar, 1 
and their perihelion distances are nearly equal, all 
being slightly in excess of unity. 

Mr. Denning writes that on April 10 Wlnnecke’s 
comet was an easy object in a 6 § 4 n. refractor, power 
about ao. The comet was estimated to be about 9th 
magnitude, and some 5 or 6 minutes of arc in dia¬ 
meter, though It was difficult to define exactly the 
outer faint limits of the nebulosity. As the comet is 
brightening. It should become rather conspicuous even 
hi small telescopes after the present moon has left the 
evening sky, on about May ac. On that date the comet 
win be 17 millions of miles from the earth, and tts posi¬ 
tion in the heavens will be two degrees south of 8 Cygni. 
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It is travelling rather swiftly to the south-east, and cm 
May 30 will be eight degrees south-south-east of 
a Cygni. It will then probably be about 7th magni¬ 
tude, but many comets vat> in their light in an In¬ 
explicable manner. 

The Eclipsing Variable U Cephbi. —The study of 
eclipsing variables, from which a large amount of 
information on the sizes, densities, and brightness of 
the components may be gained, played a large part in 
the development of the theory of giant and dwarf 
stars. It is therefore not surprising that Mr. R. S. 
Dugan, one of the assistants of Prof. H. N. Russell 
at Princeton, has produced a monograph on U Cephei. 
The eclipse of the primary star (which is of type A,) 
is total, so that we get the spectrum of the secondary 
isolated. Miss Cannon has rt-tenih determined its 
type as K,. Since this is the larger star, but the less 
luminous, both would appear to be in the giant stage. 

The light-comparisons were made visually, and in 
the course of them reason was found to suspect the 
variability of B.D. 81 27 0 and 8130 0 . The secondary 
minimum, being an annular eclipse, gives informa¬ 
tion as to the degree of darkening at the Hmb, In 
the final elements the limb-light is taken as one-third 
of that at the centre. The orbit is sensibly circular; 
taking its radius as unity, the radii of the stars are 
o-ao and 0-32, and the inclination of orbit plane 86-4°. 
The densities are (somewhat conjecturally) given as 
0214 and 0013 of that of the sun. From asymmetry 
In the light-curve it is concluded that the bright star 
rotates more rapidly than the period of revolution, 
producing a tidal lag of 24°. A further rpsult of tidal 
friction is traced In the lengthening of the period of 
variation bv 9 seconds in 60 veafs; this it Indicated 
with considerable probability by some early observa- 
Hons/of magnitude by Schwerd and Carrington. The 
sVttem thus furnishes an interesting illustration of 
tidal evolutioo. 
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jEther Waves and Electrons . 1 

By Sin William Braoo, K.B.B.. F.R.S. 


XT EW'i ON put forward a corpuscular theory of 
A ’ light, and Huyghens believed that it was essen¬ 
tially a wave motion. Each gave wrong reasons for 
his belief. Newton argued that It ought to be possible 
to see round a comer, since the passage of waves 
round a corner was a common effect. Huyghens de¬ 
clined the corpuscular theory on the grounds that 
corpuscles could not go fast enough, ana that if two 
people looked into each other's eyes the corpuscles 
must hit each other and prevent mutual vision. But 
the wave theory carried all before it, and, developed 
by Young, Fresnel, and other workers, proved to be 
capable of explaining optical phenomena in perfect 
fashion. 

With the advent of X-rays and radioactivity the 
process of radiation as a whole Is seen to depend in 
part on the movement of electrons. In the X-ray 
bulb, to take an example, a stream of electrons, which 
is truly a corpuscular radiation, strikes a block of 
metal In the centre of the tube. Energy of radiation 
is carried outwards through the walls of the tube in 
the form of X-ravs: that is to say, of wave motions 
in the aether. When they strike matter, such as the 
film of a photographic plate, the wave radiation dis¬ 
appears and is replaced by moving electrons which 
produce all the well-known effects ascribed to X-rays. 
It is probable that this mutual plane of waves and 
electrons is carried throughout the whole realm of 
radiation, and the ultimate explanation of all optical 
problems must Involve the recognition of corpuscular 

> Summary of tho Robert Boyto tenon delinrad at Oxford on May 11 


radiations, at times replacing and being replaced by 
the waves. Thus once more the corpuscular theory 
appears again as a working hypothesis. 

But in its relation to the wave theory there is one 
extraordinary and, at present, insoluble problem. It 
is not known how the energy of the electron in the 
X-ray bulb is transferred by a wave motion to an 
electron in the photographic plate or in any other 
substance on which the X-rays fall. It is as if one 
dropped a plank into the sea from a height of 100 ft. 
and found that the spreading npple was able, after 
travelling 1000 miles and becoming infinitesimal in 
comparison with its original amount, to act upon a 
wooden ship in such a way that a plank of that ship 
flew out of its place to a height of 100 ft. How 
does the energy get from one place to the 
other? 

Very lately considerable new information has come 
to hand regarding the way In which atoms play a part 
in this extraordinary transference of energy. In many 
ways the transference of energy suggests the return to 
Newton’s corpuscular theory. But the wave theory is 
too firmly established to be displaced from the ground 
that It occupies. We are obliged to use each theory 
as occasion demands and to wait for further knowledge 
as to how It may be possible that both should be true 
at the same time. Toleration of opinions is a recog¬ 
nised virtue. The curiosity of the present situation Is 
that opposite opinions have to be held and used bv 
the same Individual In the faith that some dav their 
combined truth may be made plain. 


The Natives of the Gilbert Islands. 


A T a meeting of the Royal Anthropological Institute 
on April ai, Dr. W. H. R. Rivers, president, in 
the chair, Mr. Arthur Grlmbie read a paper entitled 
“From Birth to Death in the Gilbert Islands ” The 
paper, which was of considerable importance, as it 
dealt with a people about which we possess little 
information, described in detail the ceremonies used 
at marriage, birth, and death by the Gilbertese- 
spealdng communities 

The rules relating to consanguinity among the Gll- 
bertese are genealogical in character, and evidently 
allied to the Polynesian systems as typified by the 
Samoan; but the concubitant relations which exist 
between a man and his wife’s sisters are of a type 
generally found In Melanesian communities. An 
extremely interesting relationship Is that of T*naba, 
under which a woman owes both filial and sexual 
duties to the brothers of her husband's father and a 
man to his wife’s mother’s sister. Incest is regarded 
with horror, and the hatred of the tun for incestuous 
couples is much stressed in native myth. 

There were several forms of marriage ceremony In 
vogue. On certain islands marriage by capture was 
practised. Rather more common was the fishing 
fiction, in which the suitors seated In a loft let down 
lines into the room underneath, where the girl made 
a pretence of being caught by one of them. This 
act was succeeded by the anointing of the couple with 
coco-nut oil, and the union was complete. The most 
usual form of ceremony, however, was that known as 
te Mm, of which the essential motive was to test the 
virginity of the bride. After birth mother and child 
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remained for three days in the place of confinement, 
while the Infant’s soul was encouraged into its body 
by merrymaking, in which fire played an important 
part. 

A boy’s training was conducted with the view of 
excluding all sexual interests. The cutting of his hair 
from time to time was performed with rigid cere¬ 
monial, until the climax was reached in the initiation 
ceremonies (which were chiefly trials by fire) under¬ 
gone when his pectoral and axillary hair was well In 
evidence. After submitting to these ordeals he was 
isolated until he passed certain tests of strength and 
endurance. He would then be allowed to marry. 

A girl on reaching the age of puberty was Isolated 
In a darkened room for the purpose of bleaching her 
skin and thus rendering her like the fair-skinned 
ancestral gods of the race. On release from the 
bleachtng-nouse she was ready for marriage. 

Great precautions were taken at death to drive away 
the soul. The- body was usually buried on the fourth 
day, sometimes on the tenth; occasionally it was sun- 
dried and kept for a number of years. The skull was 
often kept. In the lagoon islands the body lay on ita 
back, fully extended, with toea pointing up; on 
Banaba the knees were flexed outwards in a frog-like 
position. 

The paper closed with a summary of the beliefs coa- 
ceming the destination of the departed spirit and of 
the possible Inferences which may be drawn there¬ 
from. The names of the various bournes of the dead 
have an extraordinary resemblance to certain place- 
names In Indonesia. 
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Parliamentary Visit to the Rothamsted Experimental Station. 

O N May 13 the Minister of Agriculture (Sir Arthur entomology, mycology, and protozoology. Many in- 
Grimth-Boscawen) and the Agricultural Com- temting specimens were shown, ana there were 
mlttee of the House of Commons, together with mem- other exhibits to illustrate the work going on in 
bens of the House of Lords interested in agriculture, the study of the soil, the growing plant, and plant 
visited the Rothamsted Experimental Station at the diseases. 

invitation of the chairman, the Right Hon. Lord In his speech after lunch Lord Bledisloe welcomed 
Bledlsloe, and the director, Dr. E. J. Russell. the guests and expressed the hope that this first visit 

Fortunately the weather was fine, and theplots were would be followed by many others of those members 

Inspected under favourable conditions. The fields of both Houses of Parliament interested in agricul- 

visited Included those in which the classical experi- ture. He directed attention to the report shortly 

ments on the growth of whedt, barley, and meadow- to be Issued, in which the work is discussed in full 

grass are oonducted, and the salient features were detail and its bearing on agricultural practice indi- 

■demonstrated by members of the staff. Other experi- rated. Dr. Russell outlined the more important in- 

ments were shown to ascertain the comparative fer- vesfigations now proceeding, and emphasised the 

tillscr effects of ammonium chloride and ammonium necessity for the development of a sound agricultural 

sulphate on cereals and potatoes, the effects of potass- science whlrh could be of use to the teacher, the ex- 

tuen and magnesium salts on potatoes, the most pert adviser, and the progressive fanner, 

suitable time of application of nitrogenous fertilisers The Minister of Agriculture expressed his tecogni- 
to cereals, and the relationship between the quantity tion of the great importance of the work being done 

•of fertiliser used and the crop obtained, the last being at Rothamsted and other research institutions, and 

.particularly interesting inasmuch as the effectiveness emphasised the fnct that in such work lies one of 

of small and moderate dressings increases more the best hopes for agriculture. Legislative enact. 

rapidW than the dressing, while with larger quantities ments are of course essential, but they cannot provide 

the effectiveness falls off. The experiments on electro- the material for progress and development that Is 

culture were demonstrated, as also was the recent furnished by sound scientific investigation. Although 

work on the production of farmyard manure without the necessity for economy in every branch of public 

the intervention of animals. activity was insistent, he would, so far as ft Ia\ 

The whole of the laboratory work was seen, ranging in his power, see to it that agricultural research Bhould 
over the chemical, physical, statistical, and biological not be called upon to suffer In the name of a false 

sciences, the last Including bacteriology, botany, economy. 


Habits of the Hedgehog. 

T HE Memoirs and Proceedings of the Manchester cause it to become so widespread. Nevertheless, it 
Literary and Philosophical Society for 1918-19 cannot be denied that most modern writers on 
contain a paper by Mr. Miller Christy on "The mammals, if they refer at all to the ok! legend, either 

Andent Legend as to the Hedgehog Carrying Fruits dismiss it as too absurd to be worth a moment's con- 

upon its Spines.” In the introduction to his paper 1 ^deration or at least show themselves deddedly 
Mr. Christy pointed out that the legend is very old, I sceptical. 

and that it is important to remember that since the But is the story really so incredible, after all? Are 
hedgehog is almost wholly a nocturnal animal it Is 1 we not apt, in these highly scientific days, to become 
difficult to verify statements regarding its habits by too contemptuously sceptical in regard to all andent 
actual observation. The earliest recorded statement legends of the kind, and to forget that, however 
that hedgehogs carry fruit on their spines was made by 1 absurdly improbable they may appear at first sight, 
Pliny the Elder; Claudius A21ianus, who wrote about | not a few of them have been shown to have some 
A.D. aso, relates a similar tale. No further evidence is , genuine basis in fact—often slight, but sufficient to 
recorded until the twelfth century, while during the | substantiate and justify them? In all such cases a 
Middle Ages a number of writers and poets of many ' cautious scepticism should be, of course, maintained 
countries related stories of hedgehogs carrying various 1 up to a certain point; but it is well to remember a 
fruits in this way. Mr. Christy takes the view that most dictum to which the late Prof. Huxley gave utterance 

of these people copied blindly the statement* of their many years ago “ I have always felt a horror of 

predecessors. Of the more modern naturalists Buffon limiting the possibilities of things.” 
discredited the legend, though other naturalists of his But before accepting the old legend unreservedly, 
time stated definitely that they had witnessed the 1 there is one point which requires first to be con- 
transportation of fruit by these means. Among 1 sidered: Does the hedgehog ever eat fruit? As to 
present-day writers on nattWS history little credence this crucial question many contradictory opinions have 
is given to the tale, though two cases are reported in ' been expressed. The truth seems to be that the 
which the evidence in support is regarded as trust, creature undoubtedly affect*, in the main, an animal 
worthy. We reprint below the substance of the sum- diet, consisting chiefly of small reptiles, worms, snails, 
mary of the evidence and the conclusions based slugs, inserts, beetles, birds’ eggs, and the like. In 
thereon with which Mr. Christy concluded his paper. I confinement it will readily eat meat, either cooked or 
■■ ■— I uncooked, bread and milk, and many such substances 

The hedgehog-ancLapples legend is at least two , as are usually given to cat* and dogs. Its partially 
thousand years old—more if it originated with for eggs has gained for it a very bad name among 
Aristotle, has been stated; also it is prevalent 1 gamekeepers, poultry-keepers, and such people. In 
throughout practically the whole of Europe. There 1 all probability, however, the robberies of eggs from 
must nave been (one would think) some Substratum | the nests of game-birds and poultry which are usuailv 
of actual observed fact, renewed from time to time, 1 ascribed to the hedgehog ale really the work of some 
to keep any legend of the kind alive so long and to j other tfnhnaL 
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On the other hand, there is equally little doubt that 
on occasion the hedgehog wiU readily substu on a 
vegetable diet Knapp says ( Journal of a 
Naturalist, third edition, 1830, p 130) In the 
autumn crabs, haws, and the common fruits of the 
hedge constitute its diet Macgillivray asserts 
f“ British Quadrupeds, ' 1838, p 119) that it eats 
trulls, especially apples that nave fallen from the 
trees ’ 

'Yet another cognate point which has to be con¬ 
sidered is Docs the hedgehog lay up a store of food 
for the winter-' Obviously of animal food he could 
not Of vegetable food, however, ho ought and some 
writers have stated explicitly that he does Yet others 
of at hast equal authority have stated that he does 
not, and the author agrees with them He has 
seen mang nests of hedgehogs dug out of rabbit- 
holes when ferreting in winter but none has 
ever been accompanied bv a store of winter food 
It is on this account, no doubt, that the animal’s 
hibernation is by no means complete, and that he 
sometimes leaves his winter nest and comes abroad 
avea on cold days Probably the fruit of various 
kinds which hedgehogs have been seen carrying on 
their spines has been intended by them rather for 
immediate consumption than as winter sustenance 

Several friends and correspondents of the author— 1 
some excellent mturahsts among them—have advanced 
the argument that as they havekept many tame hedge- I 
hogs and have never observed them even attempting 
to transport fruit on their spines, the habit cannot be 
one they practise in a state of nature This argu¬ 
ment stems to be entire ly unsound The habits of 
animals in nature and in confinement are often 
different and in this particular case it may be urged 
that a hedgehog in confinement being (in a way) at 
home would scarcely be likely to feel a need to carry 
food home 

From the foregoing it becomes clear that there are 
beyond doubt not a few cases both ancient and I 


moderp, m which a hedgehog has bead actually toon 
carrying object* Impaled upon the spines upon it* 
back—in most cases various land* of fruit, in one 
case eggs of the pheasant Unfortunately, none of 
these observations (though made by persons whose 
bona fidts is in little doubt) can be regarded as wholly 
conclusive, all being to some extent second-hand or 
made by persons of little education Nevertheless, 
taking them in the mass and viewing them m con¬ 
junction with the very ancient and extremely per¬ 
sistent legend relating to the matter, it seems 
impossible longer to doubt that, at times at any rate 
the animal really does transport fruit in the way- 
asserted 

There m yet another legend pertaining to the hedge¬ 
hog (and almost as ancient and widespread as the 
fruit-carrying legend) namely, that it sucks the milk 
of cows grazing in the fields This statement m the 
crude form in which It is usually made and under 
stood is a manifest impossibility In the first place, 
no hedgehog by stretching up would be able to reach 
the teats of any cow of ordinary stature, and, even 
if it could do so, the fact remains that the hedgehog’s 
mouth is far too small to allow it to suck milk effec¬ 
tively from the teats of any such cow 

Nevertheless, the legend in question is probably 
true in a way, and a perfectly natural explanation 
as to its origin can be given We know well from 
the evidence of hedgehog-, kept in confinement 
that the animal is exceedingly fond of milk, and 
there can be no possible doubt that, in a state of 
nature, it would take every opportunity to secure 
milk Obviously it could do this only when a cow 
was lying down In such a case as is well known 
milk often runs from the teats of a milch cow and 
there ran be little or no doubt that the milk 
sucking legend has originated in the fact of 1 hedge 
hog having been seen sucking drops of milk from 
the teats of a recumbent cow or from the ground 
immediately after she has risen 


The “ Flight ’ 

A PRQPOS of the reoent correspondence concerning 
•cl the “flight of flying fish, Prof W Galloway 
has sent us a copy of a paper ( 1 he Flying fish 
Trans Cardiff Nat Soc , voi xxin , 1891) in which he 
discussed the whole subject thirty years ago His own 
observations made from the bows of a ship, are in 
agreement with those of Prof Wood-Jones and of Mr 
J S Huxley the impetus is given by the tail, the 
pectoral fans are used a* planes, and new impetus 
can be gamed by immersing and vibrating the lower 
lobe of the tail Prof Galloway adds further interest 
Ing particulars Changes of direction made in air 
are usually slight, the fish describing arcs of very 
large radius, if a sudden change Is required the fish 
drop into the water, to emerge almost instantly headed 
in the rtew direction The ordinary velocity of flight 
is from 35 to 35 miles per hour When the wind is 
very strong (35 to 30 miles per hour) the fish are un¬ 
able to rise with it falling hack into the water almost 
immediately When, therefore, they are startled by 
a ship travelling with a strong wind, they rise against 
the wind, and thgp, having gained sufficient velocity 
tilt right or left to describe a semicircle with radius 
of 40 or <0 ft and sail down-wind for very long 
distances (300-300 ft or more), if desirous of flying 
a gam they do not attempt to drop their tall into the 
water, but submerge totally, leap out once more 
against the wind, and once more turn Prof Gal- 
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loway also summarises the previous literature One 
point deserves mention Mobius ( Zeit t vus Zool , 
vol xxx , 1878, Suppl, p 343) agrees with various 
observers that marked vibration of the pectoral fins 
may and does occur (Prof Galloway states that it 
usually does so immediately on emergence) Thu, 
Mobius states, is solely passive, due to the air resist¬ 
ance when the wings ’ happen to be held parallel to 
the plane of flight, similar effects can be produced 
artificially on a bird s wing or a piece of stiff paper 
We are thus, it seems, warranted in regarding the 
following points as proven — 

(1) The pectoral fins of the true flying-fish act 
as lifting and, to some extent as turning planes 
in air (3) .Rapid turns are made under water 
(3) lh« impetus to flight 1$ not given by the 
pectoral, fins nor is it the result of a single 
leap into the air after the fashion of a salmon A 
rush is made which takes the fish clear of the water, 
but at a verv small angle with the surface, and by 
means of motion of the elongated lower lobe of the 
tait additional motive power is provided during the 
traverse of several yards (4) Whan velocity slackens 
it can be re-acquired repeatedly by immersing and 
vibrating the lower lobe of the tail (5) Vibration of 
the pectoral fins does occta, but is probably a passive 
effect (6) In a strong wind flying-fish, can rise only 
agamet the wind. 
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The Royal Society Conversazione. 


T HE first conversazione this year of the Royal 
Society was held at Burlington House on 
May tit and was attended by a large number of 
feUpws and guests, who were received by the presi¬ 
dent, Prof. C. Sherrington, and the officers of the 
society. Many exhibits of objects and apparatus of 
scientific interest were shown, and we have grouped 
together those on related subjects in the subjoined 
summaries of some of them from the descriptive 
catalogue. 

Prof. K. Onnes, Sir R. 1 . Hadficld, and Dr II. R. 
fl'oltjer • Apparatus and specimens used in lesearch 
on the influence of low temperatures on the magnetic 
properties of alloys of iron with nickel and man¬ 
ganese. A series of iron-manganese and iron-nickel 
alloys was exposed to the temperatures of liquid nir, 
liquid hydrogen, and liquid helium respectively and 
the specific magnetism tested after return to 'atmo¬ 
spheric temperatures. Tests wete also made during 
immersion tn liquid hydrogen (- 453° C.). The alloys 
with the higher percentages of manganese cannot be 
made magnetic even by immersion in liquid helium 
(-260° C ). The existence of one mngnetic and one 
non-magnetic manganese bon compound is shown to 
be probable. 

Messrs. Evershcd and Vignolev. Lid.- Needham’s 
pulsator system of speed measurement and control 
This system provides a sensitive electrical means of 
measuring speed, and may be employed as a speed 
telegraph of a novel tyid extremely trustw’orthv ehar- 
actei. In addition to signalling from one or n number 
of control positions, measurements mnj he effected 
simultaneously and independently at h number of 
positions, so that the system i > one of great flexibility. 
It also indicates the direction of rotation. The system 
is extremely suitable for use on ships, in power 
stations, and in other places where the measurement 
or indication of speed is desired at a distance from 
the moving machinery 

. Thr Hon Sir Charle\ Patron* and Mr. Stanley S 
Cook • An attempt to reach high instantaneous pres¬ 
sure by the collapse of a hollow sphere of lead under 
external pressure suddenly applied bv an explosive. The 
sphere is made up of two hemispheres placed together 
with tissue-paper between and soldered around the 
periphery of the joint. Tn the cavity is placed the 
substance to be compressed. If its final diameter in 
nuclear form is 1/200th that of the initial hollow, and 
the pressure of the explosive ao tons per square inch, 
the nuclear pressure produced is r.ooo.ooo tons The 
explosive is fired in six places simultaneously. 

Cambridge and Paul Instrument Co., Ltd : Ap- 
paratus similar to Mr. C. T. R. Wilson’s original 
cloud expansion apparatus, but improved by Mr. T. 
Shlmini so that P-, and X-rays may be con¬ 
tinually demonstrated. 

Mr. ’E. A. Griffiths: Liquid oxygen vaporiser. 
The liquid oxygen is contained in a metal vacuum 
vessel. The emission of gas Is governed by bringing 
a flexible portion of the outer wall intp contact with 
the inner, the degree of contact determining the 
rate of transmission of heat across. The bottom of 
the outer vessel Is a corrugated plate of silver to the 
centre of which is soldered a copper block shaped to 
fit the contour of the Inner vessel. The displacement 
of the diaphragm Is controlled bv a screw. Any 
desired rate of gas evolution can be obtained up to 
to litres per minute, and the delivery remains con¬ 
stant with any particular setting for several hours. 

Mr, /. S*. Vincent Plettt: The Davis-Pletts slide 
rule. Tn this slide rule the log-tog scale and Its 
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reciprocal scale ate related to the log scale in such 
a way that the numbers on the latter are the common 
logarithms t>f the numbers opposite them on the 
former. This enables full advantage to be taken of 
the properties of characteristics and mantissas for the 
purpose of indefinite!) extending the non-recurring 
log-log scales. Further, scales for ail the ordinary 
exponential, circulm, and hyperbolic functions are 
ai ranged to rend on the same log srale, so that anv 
product or ratio ot such functions can be obtained. 
Thus all such compound functions as c* sin a and 
logo cosh x can be obtained with a single setting of 
the slide and cursor, while every combination of the 
various functions is obtainable with two or more 
settings 

The National Physical Laboratory • (1) Radio- 
telegraphic direction-finding apparatus (Mr. R. I. 
Smith-Rose). This apparatus is of the type developed 
hv Capt. Robinson, of the Royal Air Force Instead 
of finding two positions of a receiving coil for which 
the signals have equal intensity, two coils at right 
angles are connectc'd in series and rotated together 
until the signal strength is unaltered bv reversing the 
connections of one of them This' gives the direction 
from which the signal is coming, and, therefore, the 
apparent bearing of the transmitting station. Differ- 
enccs between the apparent and the true bearing are 
found to occur, especially at night; these differences 
raise many interesting questions in connection with 
the transmission of electro-magnetic waves in radio¬ 
telegraph v. (2) Resistance alloy "omal” for elec¬ 
trical standards (Dr. W. Rosrnhain. Mr S. W. 
Melsorn, and Mr S, L. Archhutt) The material is 
of the type usually known as “mangnnin.” and is an 
alloy of copper, manganese, and nickel. Prior to tlie 
war the product was supplied almost exclusively by 
Germany, and great difficulty was experienced by 
makers of scientific and ordinary measuring instru¬ 
ments in obtaining material suitable for their pur¬ 
pose from any other sources. The question was in¬ 
vestigated at the laboratory, and as a result alloys 
were made and watched through the various pro¬ 
cesses that meet the requirements ns regards tem¬ 
perature coefficient, constancy, resistivity, and secular 
change. The material is made in two types, one 
having a resistivity of 45 mlchrom-cm. and the other 
of is mlchrom-cm. Samples of the product arc shown 
in various stages of manufacture in the form of cast 
ingots, rod, strip, and wire, together with micro¬ 
graphs and curves of temperature coefficient. (3) 
Relay for breaking moderately large electric currents 
(Dr. Guy Barr). The difficulties due to sparking at 
the contact of ordinary relays are avoided by causing 
the mnke-and-hreak to occur betw’een mercury elec¬ 
trodes in an atmosphere of hydrogen. \n iron Core 
floating in mercury carries at Its upper end a silica 
cup, also full of mercury. Connections are made to 
the mercury outside and inside the cup. A solenoid 
pulls the rore and cup down and thus makes the con- 
tact: the current is broken by the core floating up 
so that the surface of the mercury is cut bv the silica. 
The Rpnrk is sufficiently quenched to allow currents 
up to 20 amperes at too volt* to be broken easily 
The mercury remains rtean. (4) Standard optical 
pyrometer (Dr. Kave and Dr. Griffiths). This Instru¬ 
ment has been designed with the view of facilitating 
the accurate measurement of high temperatures bv 
the *' disappearing filament ” method. An image of 
the hot object Is superimposed 00 the filament of the 
oyrometer lamp and the brightness matched by vary¬ 
ing the <current through the lamp. Monochromatic 
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red. light is obtained by meant of a filter-glass in the 
eyepiece. To enable the observer to check the per¬ 
manency of the calibration of the pyrometer, two 
lamp* are fitted which can be Interchanged exactly 
in the field by a simple transverse motion. Each 
lamp Is provided with fine adjustment in three 
mutually perpendicular planes. The use of the pyro¬ 
meter for measuring the “black body ” temperature 
of lamp filaments was demonstrated. 

Dr. E. E. Fournier d’Albe: Latest form of the 
optophone. The optophone is an Instrument which 
enables totally blind people to read ordinary printed 
books and newspapers. It is based upon the reflec¬ 
tion of beams of rapidly Intermittent light from the 
type on to a selenium preparation, which produces 
sounds in a telephone varying according to the shapes 
of the letters. The Instrument shown was kindly lent 
by the National Institute for the Blind, London, 
where it 1$ In dailv use. 

Dr. Leonard Hitt • Recording kata-thermometer. 
This instrument gives a continuous record of the 
cooling power of the environment exerted on the 
surface of the bulb of the kata-thermometer, which 
Is automatically kept at skin-temperature. Intro¬ 
duced into the bulb of the “kata,’’ which is filled 
with alcohol, is a ooil of wire with a large tempera¬ 
ture coefficient of resistance. This coll forms one 
arm of a Wheatstone bridge, which Is balanced when 
the coll Is at a temperature of 364° C. An auto¬ 
matic device is used by which the current sent 
through the coil varies according to ntmospheric 
conditions, so that the coll Is kept at 365° C The 
ammeter placed In series with the coil indicates the 
variations of current, and so the cooling power. 

Sir J. ] Dohbie and Dr. J. 7 . Fox ■ Photographs 
of absorption spectra of alkaloids. The absorption 
spectra of the alkaloids are characteristic of the sub¬ 
stance, and within certain limits may be used to 
distinguish the class of alkaloid. The bands ob¬ 
tained are the bands due to the unreduced part of 
the molecule of the alkaloid Thus the bands of 
aulnine, cocaine, and morphine are practically Iden¬ 
tical in position with those of 6-methoxyqulnoline, 
benzoic acid, And catechol respectively! Emetine, 
cephsellne, corvdaline, laudanosine, and certain other 
alkaloids all give absorption spectra showing that 
thev contain the unreduced catechol grouping. The 
photographs exhibited show that minute quantities of 
the alkaloid are sufficient to obtain the characteristic 
spectrum. Thus 03 milligram of strychnine suffices 
to detect and characterise this substance. 

Mr. J. B. Barnard: The microscopic appearance of 
animat tissues in ultra-violet light. Certain animal 
tissues show marked differentiation of structure when 
Illuminated by means of ultra-violet light The image 
obtained is a fluorescent one, and the resulting 
colours or tints depend on differences of chemical con. 
stltution. Such Images are often dissimilar from those 
resulting from staining reactions The light-filter 
used is glass transparent to ultra-violet radiations, 
approximately 300-400 gg wave-length, made by 
Messrs. Chance Brothers This is combined with a 
quartz cell filled with a so per cent, solution of copper 
sulphate. The optical illuminating system is of quartz 
and the sub-stage quartz condenser of the “dark- 
ground *’ type. Apart from the biological Interest of 
the method, the image so formed Is of considerable 
value for testing the optical qualities of microscopic 
objectives, 'as the object so illiTmlnated is a perfectly 
self-luminous one. 

The Protneooloqfeal Laboratory Rothamtted Ex. 
perimental Station, Harpenden: The protozoan fauna 
of the soil. The Rothamsted experiments have 
demonstrated the presence in soil of an active 
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protozoan fauna, and investigations are now in band 
to ascertain the mode of Un of the organisms and 
their effect on other soil inhabitants, especially bac¬ 
teria, For this purpose daily counts are made of 
bacteria and of protozoa in a natural field soil, dl». 
criminating between active and encysted protozoa and 
between various kinds of amosbm and of flagellates. 
Typical forms were shown, including an interesting 
binucleate amoeba. The daily counts were set out on 
curves which show a remarkable periodicity In the 
case of the flagellate Oicomona* termo, Martin, and 
an inverse relationship between the numbers of active 
amceb® and of bacteria. 

Prof. Walter Garstang: Some remarkable Gastro¬ 
pod larva (Echinospira). Eckmospira diaphana was 
discovered at Messina and described in 1853 by Krohn, 
who showed it to be the pelagic larva of Lamellaria. 
It has two shells, one inside the other. The outer is 
cast aside at metamorphosis. A complete series of a 
related species from Plymouth was exhibited, where 
the metamorphosis for the first time has been ob¬ 
served Diagrams of related species illustrated the 
larval evolution of the group and its remarkable 
parallelism to the development and evolution of 
Ammonites. 

The Hon. H. Onslow • Abraxas grossulanata (the 
magpie or currant moth) and its varieties, showing 
mode of inheritance. There are many varieties of the 
magpie moth, which are inherited according to the 
well-known laws first formulated by Mendel. The 
black pattern of the type-form usually shows domin¬ 
ance over the other varieties The patterns of the 
pale variety, laclicolor, and of* the melanlc variety, 
Barley ala, are combined to produce a new form, 
exqulsita. As Is well known, the lacttcolor pattern is 
linked to the female sex, and In the same way the 
radiated variety, actinota, is linked to the male sex. 

Dr. John Rennie: Preparations showing various 
aspects of acarine disease In hive-bees. The specimens 
exhibited were (t) the mite, Tarsonentu t Woodi, 
Rennie, which is the causal organism In acarine 
disease in the honey-bee; (a) Infested tracheae of bees, 
showing T. Woodi in all stages of development; and 
(3) tracheae showing pathological development of chitin 
in the areas of Infestation. (4) Other mites found In 
association with hive-bees, including one other species 
of Tarsonemus. The disease, apparently restricted to 
the British Isles, first appeared In iqoz. Affected 
bees usually lose their power of flight. 

The Zoological Department, King’s College (Uni. 
versify of London) ■ Reconstruction models and draw¬ 
ings made by Dr. F. J. Wyeth, illustrating the 
development of the auditory apparatus and adjacent 
structures In the New Zealand Tuatara (Sphenodon). 
The models were made of wax plates 1 mm in thick¬ 
ness, each plate representing an enlarged microscopic 
section, the different systems of organs being distinc¬ 
tively coloured. The drawings were for the most part 
made from the models to illustrate Dr. Wyeth's 
memoir on the development of the auditory apparatus, 
etc., in Sphenodon, communicated to the Royal Society 
bv Prof. A. Dendy. 

Department of Zoology, British Museum (Natural 
History): Life-history of the common eel (Mr. C. 
Tate Regan). The researches of Dr. T. Schmidt have 
shown that the common eel or fresh-water eel 
(Anguilla vulgaris) of Europe breeds in the Atlantic 
south-east of Bermuda. A series of larvae, 9-60 mm. 
long, from the middle and w e s t ern North Atlantic was 
exhibited; these growing larva# have long and slender 
pointed teeth. The metamorphosis Into the elver, or 
young eel, was shown bv a photograph. Modal* illus¬ 
trated the changes In the adult eel when it migrate* 
to the ocean and become* mature. 
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Zoological Laboratory, Imperial College of Science, 
South Kensington, S.W.: (i) Embryonic calcareous 
structures of the lantern of the sea-urchin, Echinus 
miliaris (Mr. Devanesen). The calcareous parts of 
the lantern, with the exception of the teeth, arise as 
tri-radlate spicules. While the jaws, the epiphyses, 
and the compasses each make their first appearance 
as a pair of spicules, the rotulse alone arise from 
single spicules. Each tooth is made pp of two ad¬ 
jacent vertical rows of rectangular lamellar which 
afterwards fuse together (a) The spermatogenesis 
of the louse, PctUculus corporis (Mr. H. G. Cannon). 
The somatic chromosome number in both sexes is 
twelve, but spermatogonial mitotic figures show only 
- six, and there is evidence that these are double. 
There is only one spermatocyte division, which is 
extremely unequal, leading to the separation of a 
minute polar-body-like cell which degenerates. It is 
this division which was exhibited 

Royal Botanic Carden*, Kew • Abnormal develop¬ 
ment of lime-tree branches due to the presence of 
mistletoe (Viscum album, I.inn). Large and small 
swellings often occur on the branches of lime-trees 
infested with mistletoe, and there can be little doubt 
that they are due to the presence of the parasite, 
although on the larger swellings mistletoe is weak 
and sometimes difficult to find, while on small swell¬ 
ings, or where very little abnormal increase in girth 
is noticeable, mistletoe may be very vigorous. From 
the presence and character of the'dead haustoria in 
the older parts of the large swellings it is apparent 
that healthy mistletoe was present at an earlier date. 
Canker, however, occurred, whereby the mistletoe 
became insecure and was eventually tom away by 
the wind. Vigorous new aerial branches did not 
appear, but buds and haustoria in the bark continued 
to grow, and the affected part of the lime branch 
des eloped at an abnormal rate, the consequent 
thickening of the bark probably inhibiting any 
strong aerial growth of the parasite. 

Dr. IF. Bateson • Variegated prothallia of a fern 
The variegated fern, 1 diant unt tun eat um var. varie - 
gata, produces prothallia of which many are green 
and some variegated From these arise ferns which 
may be green, variegated, ir white Apparently 
segregation here occurs in haploid tissue, 

Mr. Franklin Kidd: Application of cold-storage and 
ga«-storage to English apples. The Food Investiga¬ 
tion Board has been investigating the possibilities of 
the cold-storage method and of a new method known 
ns "gas-storage” in application to the English apok' 
crop. Improved methods of apple storage are re¬ 
quired in order to bring the home-grown apple into 
successful competition with imported apples through¬ 
out the winter season. In cold-storage the apples are 
kept Just above freezing point. The method is costly. 
In “ gas-storage ” the applet are held in a gas mix¬ 
ture created and maintained bv their own respira¬ 
tory activity, no machinery being required. This 
method is cheaper. ’ 

Dr. TP. Lawrence Balts' Portable cotton-sorting 
mechanism. The “ sorter ” mechanism is designed to 
anafvse a collection of such fibres as cotton-hairs by 
distributing them on a collecting surface in the order 
of their individual lengths, thus enabling the frequency 
distribution of length to be plotted. The instrument 
shown was re-designed from the original automatic 
form in order to provide a portable pattern convenient 
for the use of cotton-growers and agricultural experi¬ 
ment stations abroad. 

Dr. A. Smith Woodward: Fossil fishes from the 
Old Red Sandstone of Shetland. Tills Is part of a 
collection latelv made bv Mr. T. M. Finlay, of the 
University of Edinburgh, and Is important as Inctud- 
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ing well-preserved specimens of a Palaeoniscid fish 
related to the Carboniferous Rhadinichthys. Scales 
of a similar Palaeoniscid are already known from 
Upper Devonian formations in North America and 
Antarctica. 

Dr. F. A. Bather: Some questionable fossils. 
(1) Tubular quartzite of Cambrian age from Sweden 
and of Lower Devonian age from the Eifel. Are the 
structures produced by worms or by ascending air- 
bubbles? (2) Echinoderm remains of Permian age 
from Timor. Are they spines of sea-urchins or bases 
of crinoids? (3) Homed Trilobites of Middle Devonian 
age from the Eifel. What, if any, was the use of 
the horns’ 

Afr. J. Reid Moir: A scries of ochreous flint im¬ 
plements, cores, and flakes of Early Chellean (Palaeo¬ 
lithic age) from the base of the Cromer Forest Bed 
deposits. The specimens exhibited were collected 
from a limited area of foreshore exposed at low water 
at Cromer, Norfolk. The series included Implements 
of Early Chellean forms, such as have been found 
hitherto’ in river-terrace gravels, together with rostro- 
carinates, choppers, scrapers, points, cores, and a 
large number of flakes. If the specimens are as¬ 
signed correctly to the base of the Cromer Forest 
Bed, then the earliest PalaniHthir cultures are refer¬ 
able in East Anglia to the Upper Pliocene deposits. 

Mr. George H. Cabb • The original portrait of 
Galileo bv D. Tintoretto, in oil, painted about 1I605-7, 
when Galileo was from forty-one to forty-thiee years 
of age. This portrait is of great historic interest as 
probably the earliest original existing portrait of 
Galileo, a somewhat earlier one bv Sant* di Tito 
having been lost. At the time D. Tintoretto painted 
the portrait Galileo was master of mathematics at 
Padua, which is Indicated by the inscription on it, 
“GaUiieus Gallileus Mathus ’’ This was some years 
before he began the great astronomical discoveries by 
means of the telescope which consolidated the theory 
of the Copemican system and immortalised his 
name. A small engraving by Schlavonl ivas made of 
this portrait about 1812. 


University and Educational Intelligence. 

C wibrjdor.— The Adnms prize has been awarded to 
Dr. W. M. Hicks, St. John’s Coliege. 

It is proposed to form an advisory committee on 
geodesv and geodynamics to make provision for study 
nnd research in geodesy, including arc measurements, 
primary trlangulatlon, precise levelling, and gravity 
determinations; also for geodynamics and tidal 
phenomena. It Is hoped to take the first active step 
towards the foundation of a school of geodesy and 
geodvnamics which would eventually meet the prac¬ 
tical needs of the surveys of the Empire. The ad¬ 
visory committee would be largely nominated by out¬ 
side bodies, and both the Hydrographer of the Navy 
and the Director-Genera! of the Ordnance Survey 
would be represented on it. Further steps in 
organisation await the appointment of a prselector in 
geodesy by Trinity College. 

London.— The following new appointments have 
been made at University College Mr. T. A. Brown, 
senior lecturer In pure mathematics for the session 
IQ3I-22, and Dr. Percy Stocks, medical officer in 
connection with the department of applied statistics 
and eugenic* (this appointment has been instituted by 
means of a grant made by the London County 
Council). 

Sir William Tilden wiU deliver three public lectures 
at U/dversitv College on “The History of Chemistry 
in the Nineteenth Century ” on Fridays, May 27 and 
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June 3 and to, at 5 p m The choir at the first lec¬ 
ture will be taken by Prof J Norman Collie 

Manchester —The council has instituted a new I 
chair in the Faculty of Commerce, and appointed Mr 
■G W Daniels as professor of commerce and ad 
ministration as from September 29 next Dr Albert ] 
Ramsbottom has been appointed professor of clinical 
medicine The following appointments have also been 
made by the council —Senior lecturer in economics 
Mr T S Ashton, lecturer In histology Miss Ruth 
Fairbaim, assistant lecturers m physics Dr J C M 
Brentano and Mr H Lowery , and assistant lecturer 
in metallurgy Mr Hugh O'Neill 

Prof Einstein will deliver this year s Adamson 
lecture of the University of Manchester on some day 
during the first week in June He will afterwards 
visit King’s College London, and other institutions 
-which approached him after he had arranged to go to 
Manchester 

Tm open competitive examinition for assistant 
•examiner* in the Patent Oftace will begin on Tuesday 
July 26 instead of on July 12 (as stated in the printed 
reflations) and will last until Saturday July 30 
Any candidate who has attained the age of twenty on 
July a6, and has not attained the age of twenty-five 
•on July 12, will be regarded as eligible in respect of 
age to compete on this occiskm 

We learn from Science that at a recent meeting of 
some of Sir William Osier’s students an Osier 
Memorial Association was formed for the purpose of 
founding an Osier memorial lectureship in the Uni¬ 
versity of California, which will provide for an annual 
lecture on a scientific subject The expense will be 
met by a yearly assessment of the members of the 
association Dr John M T Finney, Baltimore, has 
accepted an invitation to deliver the first lecture 

Tax Salters' Institute of Industrial Chemistry 
•(Salters’ Hall, St Swithin’s Lane, E C 4) invites ap 
plications for a limited number of fellowships, value 
250! per annum from those who bv October next 
will have completed thtee years’ training in chemistry 
and seek an industrial career Full particulars of 
training and war service (if any) of candidates should 
reach the director of the institute befote June 18 

The council of the British Medical Association Is 
prepared to receive applications for an Ernest Hart 
memorial scholarship, of the value of 200! per annum, 
for the study of some subject m the department of 
State medicine and for three research scholarships 
each of the value of 150! per annum for research 
relating to the causation prevention, or treatment of 
diseise Each scholarship is tenable for one jeer 
commencing on October i, but a scholar may be 
re-elected for a period not exceeding two additional 
terms A number of grants for assisting research 
will also be awarded preference being given to 
members of the medical profession and to applicants 
who propose to investigate problems directly related 
to practical medicine Applications for scholarships 
ana grants, which must be made not later than 
June 25 should be accompanied by testimonials, in 
eluding a recommendation containing a statement as 
to the probable value of the work to be undertaken, 
from the head of (he laboratory, if any in which the 
applicant proposes to work Forms and further par¬ 
ticulars can be obtained from the Medical Secretary 
of the British Medical Association, 429 Strand W C a 

Thb eighth annual report on the industrial fellow 
ships of the Mellon Institute tn the University of Pitts 
(burgh directs sitention once again to the scheme for 
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promoting industrial scientific research which was 
initiated by tbs late Prof Robert Kennedy Duncan 
in the University of Kansas m 1007 and in the Uni¬ 
versity of Pittsburgh in 1911 The principles upon 
which the scheme is based, which were described in 
a report by Mr r LI Humberstone published some 
years ago by the Board of Education, should by this 
time be well known in this country Although not 
commercial” in spirit, the Mellon institute has been 
able to render a great national service by demon¬ 
strating to American manufacturers that industrial 
research is a paying proposition- The number of in¬ 
dustrial fellowships in operation in the institute is 
now forty-eight, and the money contributed by indus 
trial firms in the last ten years amounts to 1 534, *r$ 
dollars A considerable number of fellowships have 
been established by groups of firms, and the report 
points out that some of the larger multiple fellow¬ 
ships are now so well established and so distinctive in 
their fields of inquiry that they are not uncommonly 
regarded as independent organisations This develop, 
ment will no doubt, require watching m future 
Several experimental plants have been set up in con¬ 
nection with the institute Recent subjects for inves 
ti gat ion include magnesia products, fruit beveragts, 
asbestos, and refractories The Kennedy Duncan system 
of industrial fellowships has now been thoroughly tested 
and its fundamental principles remain unshaken, ind 
it may well be asked why, with so much public money 
freely spent in this country on applied scientific re 
search, this admirable method of establishing a link 
between the universities and industry has not been 
given a trial 

1 he list of the summer courses in England 1 id \\ ales 
prepared by the Special Inquiries Ofhoe of the Board 
of Education for the use of education authorities and 
teachers has just been issued The information pro 
vided is in tabular form under the following head 
mgs —Authority responsible for course, place, date, 
fee, subjects of instruction, address for further par 
ticulars, and remarks In the eastern counties of Eng 
land there will be a course on the origin and develop 
ment of the physical geography of Europe map con¬ 
struction, anthropogeography, historical, political, and 
economic geography at Cambridge, and another on 
the principles and practice of horticulture at Chelms¬ 
ford At the South Eastern Agricultural College, 
Wye, lectures and demonstrations will be given illus¬ 
trating the teaching of chemistry botany, mycology, 
and entomology applied to everyday life In the 
Midland Counties course* on teaching method a* 
applied to geography will be given at Nottingham, 
and there will be lectures and conferences on the 
teaching of numerous subjects including geography 
and science, at Oxford In the south western area 
courses in geography, chemistry mathematics, 
physics, and psychology will be held at Exeter, while 
at Weston-super-Mare the subjects include expert 
mental science, botany, rural science, and hygiene 
At both places the courses will be designed to fit 
teachers for continuation-school work In the northern 
counties lectures on oceanography and fisheries*will 
be given at Barrow-Jh-Furness At four places in 
Wales there will be courses in science subjects At 
Amman Valley County Intermediate School there will 
be a course on mine surveying, and at Madryn Castle 
Farm School one on school gardening and rural science 
At Cardiff courses wiH be given in pure and applied 
science, particularly tn various branches of engineer¬ 
ing and at Bangor on the teaching of geography and 
regional survey work The table of courses can be 
obtained from H M Stationery Office or from E 
Ponsonbi I td , 116 Grafton Street Dublin (*£ net). 
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eminent as an experimental lnu.stigator and chemical 
discoverer, Scheele worked as an apothecary in various 
towns in Sweden devoting his leisure to chemistry 
Included among the many substances be discovered 
are chlorine ammonia oxygen and several acids 

May SO, 1703 Charles Bonnet dwd —A well known 
naturalist of Geneva Bonnet made researches on 
parthenogenesis the respiration of insects and the 
use of leaves He also published works on psychology 
. May 20, 1000 WOkam HaNowsa MJflsr dM-A 
fellow of St John s C ollege Miller from 1833 to 1870 
was professor of mineralogy at the University of Lam 
bridge He developed a system of crystallography 
adapted to mathematical calculation 

May 21, 1004 August AdaK Kdwvd Bberiwrd 
Kmdt dtod —A student under Magnus Kundt in 1888 
succeeded Helmholtz as professor of experimental 
physics and director of the Berlin Physical Institute 
His most successful work related to sound light and 
magneto-optics 

May 02. 1000 Caspar Oskett dud- lo Schott 
Guericke and Johann Sturm belongs the ciedit of 
reviving the study of the physical sciences m Germany 
ifter the Thirty Years War Schott was educated in 
Itah as a Jesuit but afterwards taught at Wurzburg 
His Mechantca—hydra u lira—pneumatics (1657) 
contains the first description of the air pump 

May 22, 1000 Judms PUefcsr died -A mathe 
inatici in and physicist of Binn Plucker extended 
anahtical geometry and was known for his discovery 
of magneto-cry stallic action and for his researches 
on spectroscopy and the tlectnc dischugc in rarefied 

^May 23, 1307 Augusts Louis Oauohy dtsd— Cmer 
ing the whole field of mathematics ind mathematical 
phvs « the work of Cauchy is noteworthy for the 
rigorous methods he introduced He was a professor 
at the Eeole Poh technique 

May 23, 1304 Qsorgs John Remans* dted —After 
early work on the nervous and motor systems of the 
Ecbinodermata Romanes turned his attention to such 
questions as mental evolution in animals He was an 
intimate friend of Darwin and did much to popularise 
his views 

May 23, 1«8S Pram Brnst Nswmanu died — 

Neumann was born in 1798 and from 1829 to 1876 
was professor of mineralogy and physics in the Uni 
\ersit\ of Konigsberg He did Important work on 
the dynamical theory of light and on the mathematical 
theon of electrodynamics 

May 24 , 1343 Nlsstas Ospsmletta died— Bom at 

Thom in 14*3 Copernicus or Koppemigk was the 
fourth child of a merchant After studying at Cracow 
Bologna Padua and Ferrara Nicolas through his 
unde the Bishop of Ertnland became a canon ot 
Frauenburg Cathedral Laffer on he was administrator 
of the diocese Among his great contemporaries 
Luther Erasmus Leonardo da Vmcl and Paracelsus 
Copernicus is the representative of the reformers of 
astronomy All his leisure was given to observation 
his “De Revolutfombus is the result The first 
printed copv of this work w as placed in the hands of 
Copernicus when he was dving Dedicated to Pope 
Paul III many years afterwards it was placed upon 
the Index 

May 24,1337 Karl Imat Adolf von Hefl (fled -The 
frlenq of Werner and Goethe known to 

geologists for hts History of the Changes on the 
Surface of the Earth * (1833-41) ECS 
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Societies and Academies. 

London 

L issue Society, April 21 —Dr A Smith Woodward, 
president, m the chair—Prof R Newstsa* borne 
observations on the natural history of the Upper bhiri 
River, Nyasaland rhe common types of the flora 
and fauna were discussed The flora was dealt with 
under three sectic n* —(1) lhe river and its banks, 

(a) the open dambo or savannah, and (3) the forest 
Dealing with the insects, special reference was made 
to a highly protective species of Mantis (Tarocodtt 
perlotdes) and the common tsetse fly of the country 
( 0 losstna monttons) the latter being the chief factor 
in the dissemination of sleeping sickness tn man 
Seventy-eight species of birds were collected among 
these a new species of flycatcher [Enthroctrus nyasa *), 
and large flocks of the rare lorikeet (Agapomu 
UXUanae) wore observed 

Faraday flectaty, May 9 —Prof A W Porter, presi¬ 
dent, in the chair —E K Rldeal and U R Evaas 
lhe problem of the fuel cell Fuel cells may be 
classified as —(1) Direct fuel-cells burning solid fuel 
These suffer from current polarisation due to the low 
velocity with which carbon enters into electfodi re 
actions (2) bemi direct fuel-cells burning gxseous 
fuel These suffer usually from current polarisation 
due to the difficulty of keeping the electrode material 
saturated with g is Mond and Langer overcame this, 
but in doing so used so much platinum that thur cell 
became far too expensive for practical use An at 
tempt to use nickel instead of platinum as the sub 
stratum of a gas-elcctrode was unsuccessful (3) In 
du cct cells of (o) ox id iti in-rcductiOn type 1 hese suffei 
from not only (1) urrent polansatun dependtnt on 
the electrode area but also (11) t*ms poluisation, de 
pendent on the cell volume This second kind of 
polarisation is economically most important but his. 
been overlooked by some workers some fresh cells 
of this type were tested but proved unsuitable 

(b) Met'd anode type Zinc appears unsuited but pre 
hminary experiment with different cells (both hot and 
cold) in which tin was thi active element gave results 
which seemed promising —L F Baapp The solu¬ 
bility of small particles and the stability of colloids 
A theoretical paper in which Ostwald s relation 
between the solubility and size of particles Is modified 
for the case where the particles are electrically 
charged An attempt is made to explain the connet 
tion between tlie stability of colloids and the charge 
carried by their particles 

Edinburgh 

Royal Society May 2 - Prof F O Bower presi¬ 
dent in the chah- —Dr Dawson Tarasr and Mr 
D M R Croartrts Behaviour of an electrified pith 
ball In an ionised atn c sphere This communication 
concerns a delicate method of demonstrating the 
ionised atmosphere surrounding flames and hot bodies 
by means of a pith ball suspended from the knob of 
a charged Leyden jar The effectiveness of various 
sources of ton sation was demonstrated and tho direc 
tive influence of the charged Levden jar shown The 
conclusions irnved at were —(1) A charged pith 
ball can serve as a very delicate indication of the. 
electrical condition of its surroundings (2) The ion 
are concentrated along the straight lino Joining the 
centre rod of the charged far and the source of 
ionisation (3) The Ions ttnd to be carried upwards 
by convection currents (4) The ionisation of the 
atmosphere does not depend upon the luminous or 
actinic intensity of the flame but is associated with 
a radiation of longer wave length ( 3 ) The effect 
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upon the electrified pith ball appears to be independent 
Of die nature of its charge —Dr ft KUMea and Prof 
W H Laag Old Red Sandetone plants showing 
structures from the Rhyme Chert Bed Aberdeen 
shire Part iv Restorations of the vascular crypto¬ 
gams and discussion of their bearing on the general 
morphology of the Fteridophyta and the origin 
of the organisation of land plants Revtora 
Dons of the four plants Rhyma Gwynne 1 augham 
R major Horne a Ltgmtn and Uttroxylon Hack tet 
are given A few additional features supplementary 
to the descriptions in preceding paper* of the senes 
are described The hemispherical projections of 
Rhyma Gwyttne Vaughan < are shown to have 
originated underneath stomata A comparison 1* 
made between them and certain intumescences in 
existing plants Areas of necrosis and marked wound 
reactions of the tissues around them are described 
for both species of Rhynia The apex of a stem of 
R major is figured rhe discussion summarises th< 
authors views on the bearings of the facts described 
in the Parts 1 iv on problems in plant morphology 
Part v The Thallophyta occurring in the pest bed 
the succession of the plants throughout a vertical 
section of the bed and the conditions of accumulation 
and preservation of the deposit The Thallophyta 
found in the silicified peat are described The most 
abundant are fungi represented by hyphss of the 
mycelium and vesicles or resting-*pores borne on 
this With the exception of one specimen the 
hyphn were non septate and the fungi arc regarded 
as belonging to the Phyoomycetes A number of 
form types are described the species distinguished are 
Palaeomycet Gordom P Gordom var major P 
aeteroxyU P Horneae P vestita P Stmpsom and 
P agglomerata Tho possibility of there being a 
symbiotic (mycorrlwal) relation between certain fungi 
and the vascular cryptogam* is discussed there is 
no conclusive evidence in favour of this The major tv 
of the fungi in the Khvnie peat were certainly living 
as saprophytes Bacteria were doubtless present in 
abundance but me difficult to distinguish in the 
granular matrix A representative of the Schixophyta 
a filamentous organism with the small protoplasts prt 
served is named Archaeothnx oscdlatonformn and 
compared w th Biggiatoa and Oscillatoria among 
existing plants Scattered remains of an alga the 
vegetative structure of which presents a number ot 
resemblances to existing Charace* aie described 
under the name Algites (Palacomtella) cron 11 Two 

fragments belonging to an organism with the char 
actenstic structure of Nematophyton are described as 
N Tattt The specimens show the structure of the 
peripheral region which m specimens previously de 
scribed has not been preserved The succession of 
the plants throughout a section of the Chert Bed as 
exposed in situ is followed and the conditions ot 
formation of die Rhyme deposit are discussed On 
grounds mainly of resemblances presented by Astero 
xvlon to Tharsophyton {Lycopodxter) Miuert the 
Rhyme Chert Bed is allocated to the Middle Old Red 
Sandstone age 

Paris 

Academy at Sdsacas Apnl 25 M Georges Lemoine 
In the chair —C Oakhard Triply indeterminate 
systems of right lines and their conjugates with 
respect to a linear complex —I Cedaat The different 
modes of regeneration of the antennae in Caraunus 
morosus—C Nleoda and A Caiaad New acquisi 
turns in the experimental studv of trachoma An 
account of results obtained m experiment* on apes 
and rabbits —I Tamsea Observation of the annular 
echpse of the sun on Apnl7 1931 at the astronomical 
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observatory of the University of Valencia (Spain) 
Comparison of the observed and calculated tunes of 
contact—P Fsx Measurements of stellar parallax 
at the Dearborn Observatory The table giving the 
parallax of twenty four stars is based on photographic 
observations with the 48-cm equatorial—A Loose 
Ihe principle of equivalence and reversibility —H 
Mass* and C Fabry rhe displacement of the solar 
lines under the action of the gravitational field The 
differences observed between the lines of the solar 
spectrum and those of the arc m vacuum can be per¬ 
fectly interpreted by the following hypotheses the 
pressure m the reversing layer is small and con 
sequently the effect of the pressure can be neglected, 
and the Einstein effect is the only cause of the dis¬ 
placement of the lines of the solar spectrum —-Mme 
P Carls ihe y radiation and the evolution of heat 
from radium and mesothorium rhe heat evolved is 
measured by an ice calorimeter with a capillary tube 
one division of which corresponds to about 003 
calorie A method for the determination of the rela 
ttve quantities of radium and mesothorium in a sealed 
tube can be based on the calorimetric measurements 
ind it may also be possible to determine the agt of 
the specimen by observations with time intervals of 
several months —Mile Jrtne Carts The atomic 
weight of chlorine in home minerals Three minerals 
were examined a Canadian sodalite a Norwegian 
apatite containing chlorine and a salt from Central 
Africa The hydrochloric and prepared from these 
minerals was converted into binum chloride and 
comparative experiments were made on the silver 
chloride obtained from these and from ordinary pure 
barium chloride With the sodahte and the apatite 
the differences observed were of the same order as 
the experimental error in the case of tho salt the 
atomic weight found was 3560 This difference was 
proved not to be due to tne presence of bromine or 
iodine and further experiments with this material 
will be carried out—M Lsports Ihe measurement 
of the mobility of gaseous 10ns by the toothed wheel 
method The mobility of gaseous ions has been 
measured by a method based on that used by Firean 
for the determination of the velocity of light Some 
preliminary rejults are given —G C— trw — H a s The 
protection against \ rays of persons other than the 
operator and patient The effects of modern \ ray 
tubes can be felt outside the operating room and m 
thickly populated districts may be a source of danger 
Experiments are described bearing on the precautions 
required to prevent tho rays penetrating beyond the 
operating room —A Daarimar The working of the 
I llienfeld tube —C Msttgnon 1 he principles of 

some new methods applicable to the determination of 
molerula weights The utilisation of chebucal 
equilibria for the measurement of molecular 
weights — L OalQet The tempering of brasses 

containing tin — M Pterrat The solubility of 

various potassium salts in mixtures of water and 
alcohol Alcoholic solutions of varying strength in 
alcohol of the salts examined (potassium bitartrate 
perchloratp chloroptatinate fluosilicate and cobalti 
nitrite) were prepared by prolonged shaking of the 
salt with the mixture the alcohol removed by evapora 
tion in a current of dry air the liauld made up to its 
original volume with water and the concentration of 
the salt determined by the electrolytic conductivity 
method Solub hties for each of the above salts are 
given for six different concentrations of alcohol—ft 
DunsoII The acid ethyl dlethylmalonate —M 
ft s a lrta Contribution to the study of the globular 
silica representing the flint clay to the south of the 
Paris basin —M DsNjta* The active -racemic com- 
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pounds. The author regards a crystalline structure as 
racemic if it is composed of equal numbers of dextro¬ 
rotatory and isevorotatory molecules. The optical ac¬ 
tivity is only an accessory phenomenon depending on 
the nature of the molecules of each configuration, and 
“ in the particular case of simple enantlomorphs. 
—J. as Lamaiaat: The episodic character of the layer* 
of carboniferous limestone in the Boulonnais and the 
dolomitiaation of certain of them.—S. Ststaaesca: 
Some morphological characters of the crown of the 
molars of mastodons and elephants.—R. Seadges. 
The embryogeny of the labiates. The development 
of the embryo in Mentha vindu. —A. Geris and C. 
Vtscholac: The alkaloids of valerian. The authors’ 
results confirm those of Wallszewski and Chevalier. 
Valerian, root contains two alkaloids, chatinine 
(soluble in ether) and valerinc (insoluble in ether, but 
soluble in chloroform). The proportions found in the 
root ore very small, and, as their physiological action 
is slight, these substances probably have no bearing 
on the therapeutic action of the valerian.—J. PoUtts: 
The mitochondrial origin of the anthocyanic pigments 
m fruits.—E. Ltceat: The structure and evolution of 
the nucleus in the meristem cells of some Euphor- 
biaccse.—R. 4 c LHnrdtdre: Remarks on the chromo- 
somic processes In the diploidic nuclei of Podophyllum 
peltatum. The author’s observations on the evolution 
of the somatic chromosomes of P peltatum, given 
in detail, are not in accord with those of Overton.— 
A. Dccgrtx and H. Merry: Food rations and vita, 
mins.—A. Luritre: Surface tension and the ana- 
nhvlnctic shock. Replv to the criticisms of W. 
Kopaczewski.—A. Vaddef: The regeneration of the 
genital glands in Planaria.—A. LaHM: The adaptive 
modifications of Dunaliella saltna. —A. Msgux : The 
variation in weight of the lowering and lifting 
muscles according to the extent of the wing.surface in 
birds.—S. and A. Mayer: The fundamental organic 
substance of amylopectin. The amvlopectin was 
separated by electrodialysis from a starch solution. 
Its chemical and physical properties are compared 
with those of the amylose solution obtained In the 
process of preparation E. Reax : Some remarks on 
the action of light and heat radiations in heliotherapy. 
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The Use of Oil Fuel. 

HE prolonged coal stoppage has given an 
impetus to the use of oil fuel for industrial 
purposes. Conditions were favourable to such a 
-development, and circumstances have helped to 
-expedite it. One may reasonably assume that the 
coal industry will suffer some permanent loss as 
a consequence of this step, since fuel consumers, 
having gone to the expense of adapting their plants 
for oil burning, are not likely to revert wholly to 
■coal again, especially as by doing so they would 
be surrendering the advantage of possessing an 
alternative which business counsels them to retain 
in view of the unhappy frequency of labour 
troubles in our coal-fields. 

Another aspect of the matter which will influence 
commercial men is the economies which accrue 
from replacing coal with liquid fuel. In compar¬ 
ing the two, availability of supplies and prime cost 
are, obviously, the first factors to be taken into 
account. As market quotations now stand they do 
not tell against oil as they used to do. Fuel oil 
-teems to be in good supply, and at the current 
price of about 61 . to 61 . ioc. per ton is practically 
as cheap as coal when everything is considered. 
As two tons of oil have approximately as high a 
calorific value as three tons of coal, the greater 
beating power of the former goes far towards 
equalising the difference in cost. Nor is this com¬ 
parison in heating properties merely an estimated 
figure; it has been established by actual test. Oil 
fuel is, likewise, much cleaner to handle than coal, 
and the labour costs of operating it are far lower-— 
roughly, about five times less. With it steam can 
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be raised more quickly, and the temperature of 
furnaces regulated with greater ease. By simply 
turning the tap of the atomising spray one man 
controls the fire in an oil-burning furnace, whereas 
the coal-fed furnace keeps several men employed 
in shovelling in fuel, levelling fires, and breaking 
up clinker. Oil does not require any ash-ejecting 
equipment, which means a saving in plant, nor is 
the inside of the furnace damaged by “ slicers ” 
and “ prickers ”—and that also effects a saving 
in working costa. 

Oil had been growing in favour before the exist¬ 
ing industrial crisis came along to give impetus 
to its adoption. The British Admiralty was 
amongst the earliest to investigate its possibilities 
and to employ it on a large scale. After a lengthy 
period of experimenting, a flotilla of oil-fired 
destroyers was added to our Navy in 1909. Since 
that date oil has been steadily replacing coal as 
the staple fuel of H.M. ships, until at the present 
time all our effective warships are oil burners. 
Most of those retained on the active list also use 
oil for such auxiliary purposes as cooking the food 
of the crew. 

Prior to the introduction of liquid fuel into the 
service the Navy was an exceedingly good cus¬ 
tomer to South Wales. But it now makes only a 
negligible demand upon the product of the pits 
there, as will be seen from the fact that during the 
current financial year the Navy is spending about 
three times as much upon oil fuel as it is upon 
coal. For the Navy an oil-fuel flash-point of 
175° F. has been adopted. In the mercantile 
marine the flash-point is 150° F.; and in the latter 
service there has been a considerable “ turn over ” 
from coal to oil fuel during the past couple of 
years. How serious a matter this may prove for 
the coal producer is shown by the fact that whereas 
a ship like the Aquitarua used to take in 660 
ten-ton truck-loads of coal each time she crossed 
the Atlantic, she now has accommodation for 
7000 tons of oil instead. Upon the salt¬ 

water highways the future lies largely with 
the motor ship, which is making its appear¬ 
ance there in ever-growing numbers. Being 

Diesel-engined, craft of this type have no 
direct use for coal as a fuel, and every 

such vessel put into service means a lessening of 
the demand for the output of the collieries. Look¬ 
ing at the subject comprehensively, one can only 
arrive at the conclusion that the extending use of 
oil for fuel purposes constitutes an economic factor 
that is bound to, have a considerable effect upon 
our coal-mining industry in the future. 
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The great problem in connection with oil fuel is 
that of supply It has been estimated that the 
world has coal enough to last it for another live 
hundred years Nobody can estimate how much 
oil we possess, for no one knows So far as Great 
Britain is concerned, we now have to import most 
of our stocks of this fuel, and for the time being 
the supplies are equal to the demand The shale 
oils obtained in various parts of the United King* 
dom are nearly all suitable for fuel, but the yield 
is very limited Hopes are entertained that the 
new field opened in the Fen district will even 
tually give large supplies, and it is reported that 
oil cin be obtained there at a cost of 2 d per 
gallon, as compared with the tod per gallon 
for Scotch shale Whether this hope will be ful¬ 
filled or not we must * wait and see However, 
judging by prices quoted and reports from oil pro 
ducing centres abro id, supplies available appear to 
be sufficient for present requirements How far 
they would be equal to meeting a greatly extended 
demand is quite another matter 

Education as a Science 

Education and World Cttieenshtp An Essay 
towards a Science of Education By James 
Clerk Maxwell Garnett Pp x + 515 (Cam 
bridge At the University Press, 1921 ) 36s 

net 

R EADERS of Mr Garnett s papers in the 
British Journal of Psychology and else 
where will open this stately volume expect 
mg to fand substantial fare nor will they 
be disappointed The book is full of vigor 
ous reasoning and independent thought It 
is written from a definite point of view, with a 
definite purpose, which is systematically followed, 
and it leads to clear cut conclusions Its aim is 
guen m its title It is an attempt to outline a 
provisional science of education Mr Garnett is 
impressed by the need for an accepted body of 
scientific principles which will make our educa 
tional thought and practice more coherent and 
efficient He has therefore made an effort to 
supply the want, in the modest hope that his 
attempt may stimulate others to more successful 
endeavours The result is one of the few recent 
discussions of educational theory which deserve 
to be taken seriously 

Unlike too many writers, Mr Garnett knows 
what he means by a science of education Science, 
he tells us, is “an organised body of connected 
facts graded according to their relative unport 
ance ” (p 196) Such a body of facts when com 
plete constitutes the “endarchy of science," which 
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is the world of experience scientifically interpreted 
—“the neat, trim, tidy, exact world which is the 
goal of scientific thought ” This ideal shapes his 
conception of the science of education, which is 
a portion of the complete endarchy of science 
It also determines the lines upon which he con¬ 
siders education should be organised in practice 
The facts upon which a science of education must 
be based he borrows from psychology, for psycho 
logy enables us to formulate “the laws of 
thought ’ from which scientific methods of educa 
tion can be logically deduced But the aim of 
education which must synthesise its methods is 
not given us by psychology It depends upon the 
atm of human life Unfortunately, the latter aim 
is still uncertain We may, however, provision¬ 
ally define it in the light of such agreement as 
exists, and thus develop a tentative science of 
education which will be a first approximation to 
the truth, and may serve as a provisional guide in 
pr icticc 

Mr Garnett s pages are so full of matter that 
points in his argument may easily be overlooked, 
but unless we are mistaken, we have m his con 
ception of educational science one of the sources 
of the dualism which is the great weakness of his 
book Speaking roughly, we may saj that educa 
tion as a normative science must interpret facts 
in the light of values, but Mr Garnett gets his 
facts and his values from different quarters, and 
as a result they will not mix His facts remain 
facts and nothing more, and his values either 
belong to a world apart from facts, or are 
merely facts of a certain kind Thus a man s 
will is the most valuable thing about him (p 138), 
but will is unforeseeable, and possesses no quality 
that characterises its owner except its strength 
(p 291) On the other hand, a fact gams value 
simply by the frequency of its recurrence (p 217) 
This dualism is apparent throughout Mr 
Garnett s argument His endarchy of science is 
essentially a world of facts as such and prefer¬ 
ably of physical facts Thus it is only unwillingly 
that he speaks of the mind and its processes He 
prefers to speak of the comparatively simple 
material aspects of the brain” (p 8) His first 
law of thought,” for example, states that, apart 
from the intervention of the will, our thought 
■activity at any moment is determined ‘ by the 
neurones that are excited by the degree of their 
excitement” (p 66), which is a rather bold state 
ment The elements of our mental life are 1 neu¬ 
rograms —that is, "low resistance paths among 
the neurones of the brain or among those of other 
portions of the nervous system ” (p 4a) Our 
purposes, which recent experiment has shown to 
play so important a part m our thinking, become 
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parts of our “neurography,” compounded of the 
neurograms of, say, ourselves, some action, and 
some future tune (p 144 et seq ) This failure 
to do justice to the significance of purpose is 
evident in the elaborate discussion of the organ¬ 
isation of thought (chap xi) 

The same tendency to explain values in terms 
of facts is seen m Mr Garnett s use of the phrase 
aesthetic satisfaction * to denote the pleasant 
feeling that results when the instinct of curiosity 
achieves its end ’ (p 253), and in his description 
of religious faith as action on an hypothesis with 
a view to its verification ’ (p 307) More import 
ant is the effect of his preoccupation with the tidy, 
exact world of scientific facts upon his conception 
of the aim of education Every citizen ought to 
develop a tidy and perfectly integrated mind—a 
single endarchy of neurograms—which should 
correspond, so far as the time and effort available 
for his education and his own educability ’ 
permit, to the endarchy of science” (p 313) 
These individual endarchies will vary according 
to the citizen s special activities in the life of the 
community, but in all cases they should centre in 
a single wide interest system Lducation must 
therefore, aim at the development of an appro 
pnate single wide interest in the mind of each bo\ 
and girl Schools should be so organised as to 
offer unified courses of training for different 
classes of individuals, distinguished mainly bv the 
types of callings for which they are prepared 
Mr Garnett, however, has too keen an interest 
in ethics and religion to remain entirely content 
with the endarchy of science Hence on ethical 
grounds he holds that human souls are really free 
and can influence neural activity by the exercise 
of will (p 97) What exactly is meant by the 
will and how it is related to the soul and to the 
body does not seem very clear But it is the 
principal factor in developing a single wide in 
terest (p 368) Such interests, indeed, centre in 
conscious purposes, and we even find the alarm 
ing statement that the possessor of a single wide 
interest will tend always to be conscious of his 
supreme and dominant purpose (p 244) In an 
important chapter (chap vu ) it is argued that 
strength of will is measured by g, the index of 
general ability, and that g can be increased by 
training Indeed, the cultivation of strong wills 
by the formal training of attention is one of the 
chief ends of education (p 332 et seq ) Again 
the world of science is brought into relation with 
religion, and more particularly with Christianity 
"The Christian account of the universe com 
pletes the discovered part of the endarchy of 
science with an hypothesis concerning the hitherto 
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undiscovered central essences, it does so in 
a manner that enables the corresponding neuro¬ 
graphy to fulfil the conditions that have to be 
satisfied by the neurography of the typical citizen 
of a maximally efficient and progressive com 
mumty ’ (p 355) 

rhis conception of the function of religion is 
suggestive in many ways, but it is another ex¬ 
ample of the loss which the deeper things of life 
must suffer in order to be fitted into the Pro¬ 
crustes bed of the neat and tidy endarchy of 
science, and, speaking generally, Mr Garnett’s 
effort to make room in his world of scientific facts 
for freedom and religion can scarctly be regarded 
as successful His system of education is too cut 
and dried, too externally determined and bureau 
cratic to meet the deepest demands of human 
nature It might give us industrious citizens, 
good officials and scientific experts, but scarcely 
prophets, artists, and men of genius For while 
a tidy and integrated mind is greatly to be 
desired, it is not, perhaps, the highest type of 
mind we know As Dr Rivers has recently re 
minded us, some degree of mental instability is 
probably a condition of great achievement in art 
and science, and gives strength to man s deep 
craving for religion 

It has been impossible in this review even to 
touch upon many of the important topics which 
Mr Garnett discusses with marked ability and 
wide knowledge We may mention, for example, 
his discussion of general ability, cleverness, and 
purposefulness It is from no lack of admiration 
for his achievement that we have dwelt upon an 
apparent weakness in his argument That weak 
ness will, we fear, militate against the general 
acceptance of his special point of view But he 
has done us no small service in giving us a book 
which treats the theory and practice of education 
in a thoroughly scientific spirit It is this spirit 
which matters most, and the book will stimulate 
and encourage all who hold loose thinking and 
vague metaphor to be as pernicious in education 
as they are in any other field of thought 

Advances m the Study of the Yeasts 

The Yeasts By Prof A Guilliermond Trans¬ 
lated and thoroughly revised in collaboration 
with the original author by Dr F VV 
Tanner Pp xix + 424 (New York John 

Wiley and Sons Inc , London Chapman and 
Hall, Ltd , 1920) 332 net 
UR knowledge of the yeasts has made great 
strides within the past twentv years, and 
for this we have mainly to thank the classical 
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researches of Emil Chr Hansen It is now 
realised not only that many industrial concerns 
depend for their success on a maintenance of Con¬ 
ditions favourable to the multiplication of the 
yeast plant, but also that new fields of interest 
are unfolded to biologists and students of medical 
research A book such as this is a timely addi 
tion to our literature for hitherto we have had to 
be content with books on the subject of yeasts 
which had a purely industrial bias In Prof 
Gutlliermond s book the whole subject is treated 
in a comprehensive ftshion, and the reader will 
be able to follow the advances in the subject from 
different points of view 

Prof Guilliermond s Les Levures appeared 
11 1913 but the present book is not a mere trans 
lation of the French edition it is rather a collabo 
ration of Dr Tanner with the author to produce 
an English work in which it would be possible 
to incorporate the new material which has 
appeared since 1912 The idea is a happy one 
but it has its disadvantages from the point of view 
of the reader Thus in the first chspter in which 
the morphology and development of yeasts are 
discussed Prof Gutlliermond is referred to in the 
third person with the result that he becomes both 
counsel and judge in the estimation of the value 
of his own researches There is little doubt as to 
the \alue of his contributions but some of the 
points that have been raised are of a controversi il 
nature and not such that all biologists ca 
accept without supporting evidence from indepen 
dent investigators Such for example are the 
heterogamic copulation of yeasts and the attitude 
d jpted in regard to the nuclear structures of 
these bodies Many statements are of an e\ pirU 
nature and raise doubts in the reader s mind as 
to whether he has heard both sides of the ques 
tion Incidentally Mr Wager is referred to by 
the name of Wagner throughout this section 
ol the subject 

Iherc is 1 very useful chapter on the nutrition 
and physiology of yeasts which concludes with 
an unexpectedly scanty account of the theories 
which have been advanced to account for the 
alcoholic fermentation they induce This is dis 
appointing for, after all alcohol is responsible for 
having brought yeasts to the forefront and the 
sibject is honeycombed with tunnels of investi 
gation 

On the question of phylogeny it is not possible 
to share the writer s opt mism that matters are 
now more settled It is well established that 
particular growths of micro-organisms may be 
side-tracked mto exceedingh minute structures 
which can in such a condibori multiply indefinitely 
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and apparently never emerge mto any other forma 
It is a common phenomenon in bacterial culture*, 
and the present reviewer can vouch for the appear¬ 
ance of the phenomenon among some of the higher 
bacteria The probability that yeasts are side¬ 
tracked offshoots of modern fungi may not be 
great but there is sufficient evidence to make this 
theory not untenable even if some recent work 
in this direction must be set aside on account of 
cultural impurities The chapters on the prac¬ 
tical methods that are adopted for the studying 
of yeasts are somewhat perfunctory Un¬ 
doubtedly the most valuable portion of the book 
is the short description which is given of all the 
yeasts known to science The authors have done 
for yeasts what Migula in hts System der 
Baktenen accomplished for bacteria We are 
grateful to them for having accomplished this, 
arduous work Greater knowledge has resulted 
m slight changes in the classification but in essen¬ 
tials no striking changes have been effected 
A§ a book of reference this publication will 
remain a standard for some time to come A 
warning must however be given due to our 
imperfect knowledge of the activities of micro 
organisms It must not be taken for granted that 
the discovers of n yeast in a particular medium 
necessartly credits or discred ts it for changes. 
that occur in that medium nor does it follow 
that if 1 name is given to a supposedly new species 
that species has not been named before Wc 
know th-it stv eral species of bactena have received 
each sever 1 names xnd it s probable thit we are 
suffering from tht same mahdv in the investiga 
tion of the yeasts This however is an irregu 
lsntv which 1 general text book cannot be ex 
pected to rectify We can say m conclusion that 
this book ought to be m the hands of all those 
who arc interested in yeasts either from the purely 
scieitihc or from the industrial point of view 
David Tlus 

Introduction to the Theory of Curves 
Plane Algebraic Curves By Prof Harold Hilton 
Pp xvi + 388 (Oxford At the Clarendon 
Press 1920) 28s net 

URING the present century there has been a 
very considerable increase m the number 
of students of the calculus and this increase ha* 
been accompanied by a change in the character 
and content of the text books In the latter half 
of last century a considerable section of works on 
the calculus dealt with the theory of higher plane 
curves and students with a liking for geometry 
were often led on to a fuller study of that theory, 
as expounded, for example m Salmon s well- 
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known treatise The tendency in more recent 
tunes, however, has been so strong in the direc 
tion of physics that less and less space is given m 
text books of die calculus to the theory of curves 
and the number of students of the theory has 
probably decreased But investigation and re 
search have, nevertheless been continuous and, 
now that Salmon s treatise is not riadilv acces 
sible, even if it were abreast of modern develop 
meats the need for a good introduction in English 
to the theory of curves has become clamant such 
an introduction is to be found in 1 rof Hilton s 
book 

A rcider of the book is supposed to possess h 
knowledge of the more element iry portions of the 
calculus and of pure and amlyticil geometry, 
including the theory of cross ratio involution 
projection reciprocation and inversion V\ ithout 
a good 1 nowledge of the subjects named the 
student s progress will not be npid and occa 
sionally as for example m the study of super 
linear branches *.ome familiarity with the theory 
of the expansion of algebraic functions is almost 
a necessity But any student w ho is in earnest w ill 
find in Prof Hilto 1 s isposition in excellent guide 
to the subject of which he treats The first eight 
chapters discuss what may be roughlv described 
as the leading principles—singular points foci 
determination of the branches at singular points 
and PlUcker s numbers At an early stage a care 
ful treatment of curve tracing is giv en fully illus 
trated by well selected equations while numerous 
examples with hints for the more difficult cases 
are provided for practice m this very necessary 
part of the student s training 

A compact but careful discussion of the quad 
ratio transformation is given in chap ix to a 
student new to the subject this discussion should 
be very illuminating A good chapter on cunes 
given by a parametric representation is followed 
by an interesting chapter on Derived Curves 
among which are included evolutes inverse curt es 
pedal curves, orthoptic and isoptic loci cissoids 
conchoids, and parallel curves This chapter is 
of special interest as the geometry of the curves 
considered figures more prominently than in the 
chapters which discuss the algebraic developments 
that are necessarily associated with the subject 
Later chapters treat chiefly of cubics and quartics, 
and probably it would be hard to find anywhere 
a better discussion, the chapters do not always 
make easy reading, but they are well worth the 
most careful study Two excellent chapters on 
circuits and corresponding ranges and pencils 
bring the work to a close 

A valuable feature of the book is the very large 
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number of examples provided for practice there 
can be no better training for the student than 
the careful study of these examples Hints for 
their solution are given in many cases but the 
chief advantage is that a student is really intro 
duced to the methods of research and put m a 
position from which he can undertake independent 
investigation 

The book is provided with a good index but it 
might be considered in view of a later edition 
whether a special list might not be made of the 
more important curves and a connected summary 
given of their leading geometrical properties 
Such summaries as are to be found m the recent 
work of Brocurd and I emoyne on CouTbes Gilo 
mdtnques Rcmarquabks arc very instructive 


Aeronautical Treatises 

(1) Aeronautic 4 in 1 heory and Lxpenmeni By 

W L Cowley and Dr H Levy Second 
edition Pp xu + 331 + plates (London 

1 dward Arnold 1920) 25s net 

(2) A rreatise on Airscrews By W E Park (The 
Directly Useful Technical Senes ) Pp xu + 308 
(I ondon Chapman and Hall I td 1920) 

2 is net 

(1) 'T"'HE second edition of Mr tow ley and 
i. Dr Levy s book is now issued and 
the authors have seized the opportunity to modify 
some of the material lhis has become possible 
by the release of official reports for publication 
The new items are of an advanced nature and 
the book now contains two sections Mathe¬ 
matical 1 heory of Fluid Motion and Critical 
Behaviour of Structures which are unique in 
the literature of aeron mtics Both sections are 
written by the authors as pioneers for Dr Levy 
has a first hand knowledge of the mathematics 
of fluid motion and is an original worker m the 
subject, whilst the Critical Behaviour of Struc 
tures ’ is the result of joint study by the authors 
of the complex problems of structural theory 
Throughout the book there is much more 
theory than experiment, and for the latter the 
data are, as usual taken mainly from the reports 
of the Advisory Committee for Aeronautics The 
selection of items in reference to points under 
consideration is good, and the book can be re 
commended as sound It is distinctly a student s 
book, and is not modelled on the needs of the 
designer like the great bulk of publications on 
the subject In range it covers, sometimes m 
quite an elementary manner, both the aerodynamic 
and structural problems connected with the aero 
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plane, and should make a good preliminary text 
book for a degree m aeronautics 

(a) In his preface Mr Park says that his aim 
has been to consider problems of airscrew design 
and construction from the point of view of the 
designer In so doing he explains methods de 
veloped for the Lang Propeller Co Ltd A very 
considerable degree of success has been attained 
and the book is not difficult to follow The items 
of calculation are given in great detail, but are 
connected with the mam outlines of airscrew 
theory so closely that the book may be used by 
later workers even when they are more up to date 
in their theories 

It is very noticeable that the two latest books 
dealing with the subject of airscrew design adopt 
the attitude that the oldest theory agrees better 
with practice than a new and presumably sounder 
one Lmpiricism has to this extent rather re 
tarded the development of the subject The 
theory adopted in the early days of aeromutics 
ignored the influence of previous passages of the 
airscrew blade and its companions and the effect 
was found in a disagreement between prediction 
and observation An examination of the theory 
by Lanchester, De Bothezat and others indicated 
a loss of efficiency and of torque which was great 
for the stationary airscrew or helicopter and of 
less importance at the highest speeds of flight of 
an aeroplane The most difficult part of design 
being the production of an airscrew which allows 
the engine to develop full power at a given speed 
it was found that the introduction of an inflow 
factor indicated by a modified theory was advan 
tageous In the later periods of development the 
magnitude of the inflow factor required has been 
found to decrease to the point at which it mav be 
ignored It is highly probable that this is an 
incorrect view of the phenomena and that it 
would be much more sound to attribute the 
change to an opposing change due to the com 
possibility of the air The importance of this 
latter factor depends on the tip speed of the air 
•crew, a quantity which has been steadily increas 
ing No one has yet propounded a working 
theory which is based on the best established 
theoretical data 

The greater part of the treatise by Mr Park 
is independent of the refinements mentioned above 
and gives a good analysis of the possibilities of 
airscrew design In commending the book to 
readers, one may suggest that it will cover the 1m 
mediate need* both of a designer and of a scien 
tific student of sufficient ability A thesis of con 
stderable value might be produced as a result of 
the data of the book and the critical faculties of 
th$ student 
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Our Bookshelf 

Practical Biological Chemistry By Prof G 
Bertrand and P Thomas Iranslated from the 
third edition by Hector A Colwell 

Pp xxxu + 348 (London G Bell and Sons, 

Ltd , 1930 ) ioj 6 d net 
This work will be found of great value by 
students and, perhaps more particularly, by 
teachers of biochemistry The object of the 
authors has evidently been to provide a series of 
laboratory exercises illustrating the properties of 
the chief substances of biochemical interest, and 
at the same time affording examples of the 
methods used in the various branches of bio 
chemical investigation A large number of tests, 
interesting preparations and estimations are de 
scribed in the first part (Statics) whilst in the 
second part (Dynamics) the subjects of en 
zymes micro biology and fermentations are 
treated experimentallv 

Although the whole range of biochemistry is 
dealt with and the exercises are chosen quite 
impartially from the chemistry of animal and 
vegetable life the treatment is nevertheless ven 
unequal as regardb both the selection of methods 
and the degree of detail given For example as 
ill readers would desire a very full account of the 
admirable Bertrand method for the estimation of 
sugars is given and similarly Duclaux s ingeni 
ous distillation method for the estimation of vola 
tile acids is fuliv described On the other hand 
although several pages are devoted to the amino 
acids ind Sdrenscn s formaldehyde titration 
method is described there is no mention of van 
Slvke s method for the estimation of amino 
nitrogen and indeed the name of van Slyke does 
not occur in the index Again the conception of 
hvdrogcn ion concentration is mentioned but no 
practical use of it is made m the book It is on 
account of this arbitrary element in the treatment 
that we consider the book as likely to be of 
greater value for teachers than for students, but 
whoever uses it will find in it manv interesting and 
unusual experiments described in a clear and 
suggestive manner without too great a load of 
detail The translator has done his work well and 
has added a few notes including a detailed 
description of the use of the Maquenne block 
for the determination of melting points 

A Harden 

Wireless Telegraphy With SpecuH Reference to 
the Quenched Spark System By B Leggett 
(The Directly Useful Technical Series ) 
Pp xv + 485 (London Chapman and Hall 
Ltd 19a1 ) ios net 

W E welcome this volume which gives full prac 
tical details of the Telefunken ’ or quenched 
spark system of radiotclegraphy (We use this 
word for we think it will shortly receive inter 
national sanction ) Practically all the treatises, 
on this subject published in English concert them¬ 
selves mainly with the Marconi system, and dis- 
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cuss very briefly, if at all, the quenched spark 
system In 1906 Max Wien showed that it was 
possible to quench the oscillations m the primary 
circuit of the sending station after a few oscilla 
tions leaving the bulk of the electromagnetic 
energy to be expended in and radiated from the 
antenna circuit alone Hence the efficiency and 
the amount of energy radiated are practically 
doubled Ihe system is the standard one in 
Germany and the author thinks that possibly 
national prejudice has prevented us from judging 
its merits fairly 

It is f ir too e irlv yet to si indardise in r idio 
telegraphs The Marconi Co has entered 
into in agreement with the Tclcfunkcn Co 
and this will probably climintte much heilthv 
competit on The United States has adoptid 
the lelif unken svstem for both land and ship 
stations and Messrs Siemens of Woolwich 
have fitud many stations of this tvpe on both 
British merchant and war ships We igrce with 
the author in think ng that for marine w irk rad o 
telephony will be of limited use except in the un 
likeh e\ ent of all maritime nations agreeing to 
the simultineous idoption of some form f 
Esperanto 

An interesting description is gr\ cn of the stat 1 n 
at Nauen about as miles from Berlin which s 
the most powerful radio station in the world Its 
normal range is 9000 kilometres and the 
messages are regularly received in Australia 

1 hi < ok.o nut By Prof I B Copel ind 

Second edition revised Pp x\i (-225 

(London Macmillan and Co Ltd 1921 ) 

201 net 

This first edition of this excellent handbook was 
reviewed in Nature for I ebruary 25 1915 

(p 695) In the new edition the subject matter 
remains substantially the same and the revision 
consists chiefly in recording the results of certain 
scientific work relating to the coco nut industry 
carried out in the Philippines during the last six 
years Reference is made to the investigations on 
copra and coco nut oil by Messrs Brill, Parker 
and Yates in 1917, which dealt mainly with the 
conditions governing the production of a fine 
quality copra of high oil content On the cultural 
side an account is given of the discovery, bv 
Reinking in 1918, that the primary causative 
organism of bud rot of the coco nut palm m the 
Philippines is Phytophthora Faben Maub It 
would have been useful to mention that a serious 
bud ret of coconut palms in southern India 
(M il ibar) was described by Shaw and Sundara 
raman in 1914 as due to Pythium palmivorupi 
Butl References are also made to interesting 
work on the growth and behaviour of young and 
ripening coco nuts and to the use of the nuts of 
young trees as seed In the foreword the author 
Tefers to the impetus given during the war to the 
export of coco nut oil from coco nut growing 
countries in place of copra Ip his opinion the 
remarkable advance in this direction made in the 
Philippines during recent years would have been 
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impossible but for the scientific and educational 
work on coco-nut cultivation organised by the 
Philippine Government 

The Early History of Surgery in Great Britain 
By Dr G Parker (Medical History Manuals ) 
Pp 1x4-204 (London A and C Black, I td , 
1920 ) 7 s 6 d net 

Dr Parker has written a very delightful 
account of the rise and development of surgery in 
our country He is fortunate in his judgment, 
his sense of proportion and his style he is neither 
dry nor gossipy The great figures stand out, 
nothing could be better than his lightly touched 
portraits of John of Ardcrnc William (lowes, 
Richard Wiseman—all strong willed practical 
shrewd kindly observant men lhey were 
hindered at every turn hv thtir lack of more 
science but they were splendid craftsmen and 
good artists of the living f ibric of the body The 
stories of their deeds and their adventures their 
sympathy their insight are fresh md vivid espe 
cially in military surgery Here and there a note 
of prophecy is in their work thus we find Henri 
de Mondeville (1260-1320) miking statements 
which were fulfilled in Lister s work 
Three great periods come into the book 
(1) The twelfth century the rise of universities 
and of hospitals (2) the Renaissance (3) the 
eighteenth century the development of hospital 
schools and of clinical tetrhing The book goes 
no further we must read elsewhere of the new 
learning which came with Pasteur and Lister It 
came when surgery was in a bid way The 
development of surgerv is not constant and the 
first half of the nineteenth century was a period 
of arrest relapse almost of degeneracy Hap¬ 
pily this fine art made a completi recovery Let 
us hope that the other fine arts which now are 
in an equally bad condition will follow its 
example 

Fomander Collection of Hanattan Antiquities and 
Folk lore Bv A 1 ornander With transla 
tions Edited and illustrated with notes by 
T G Thrum Third series Part 111 (Memoirs 
of the Bernice Pauahi Bishop Museum \ ol vi 
No 3 ) Pp 111+359-346 (Honolulu HI 1920) 
The publication of the present instalment of the 
great collection of materials made by Mr 
Abraham I ornander the author of An Account 
of the Polynesian Raci will be of great interest 
to antiquaries and students of folk lore Many 
of the cha its now edited in the original dialect, 
with an English translation and elaborate explana 
tory notes the latter mainly based on the notes 
bv Judge L Andrews are comparatively modern 
Thus the great Wakea Creation chant is the work 
of the priest diviner Kaleikuahulu who was born 
in 1723 but doubtless it is based upon ancient 
tradition The notes throughout supply complete 
comments upon the philologv history and folk 
lore which the volume contains Merely as a col 
lection of materials for linguistic study the 
volume published 10 admirable style must be of 
gteat value to the philologist 
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Letters to the Editor. 

[The Editor dots not hold himself responsible for 
opinions expressed by hit correspondent* Neither 
can he umertake to return or to correspond with 
the vmter* of rejected manuscript* intended for 
thi* or any other part of Naturp No notice ts 
taken of anonymous communications ] 

Ttw Avrora of May 13-15 

In pursuance of the programme outlined in my 
letter to Nature of March 31 p 137 I hive been 
photographing the spectrum of the night sky every 
night On the night of May 13 14 and also of 
Mav 14-1* a strong auroral spectrum was obtained 
showing the aurora line *3578 and also the negative 
bands of nitrogen which were much stronger than 
the aurora line Ten heads of these bands were shown 
on the photograph of May 14-15 though only six 
appear within the same spectral range in Vegard s 
investigation made on a special expedition to the 
Arctic 

That these nitrogen bands should be actually 
strftigcr than the aurora line is very remarkable On 
ordinary nights it is generally possible to photograph 
the aurora line while the nitrogen bands have never 
been photographed in the course of about 100 nights 
except on these two consecutive occasions 

It is of interest to note that the aurora apparently 
ceased before the magnetic storm was over according 
to the data given by Dr Chrec in Natt rp of May 10 
p tsq On the night of May 15-16 the aurora hnc 
was barely if at all visible on the plate and below 
its average intens tv on ordinan nights Nothing 
could be seen of the nitrogen bands 

Ravi hc h 


Tha Gravitational Fiold of an electron 

In the Proceedings of the Royal Society for 
relnuars last (vol xci\ A p l”-?) is an interesting 
paper bv Dr G B Jeffery in which he applies, an 
extension of Einstein s theory to ascertain something 
about the state of the ®ther close to an election- 
though perhaps he might not express it in that way 
He obtains independently and then discusses 1 result 
recently published by Nordstrom namely an exten 
sion of th« no v veil known y of brhwai zschild s 
equation 

di , “y-'dr*+etc -yc’dt* 

bv addirg to it a mixed gravitational and electrical 
term so that it becomes 


r 


2G1M , Gc* 


wherein while the old second term involves the 
gravitational potential the new thud term involves 
the square of the electrostatic potential 
I have introduced the dielectric constant of the 
aither into the denominator so as to keep dimensions 
right and if w* now choose to make use of the 
familiar J J T (1881) expression for the inertia of 
an electric charge m=a/i«*/3a—which is reasonable 
inasmuch ns the gravitation constant is dominant 
over both the second and third terms—we may write 
the above value of y thus 


y-i 


7 Cm( 3 A 
rt*\ Ar) 


This expression attains a minimum value when 
r»ia and it is unity both at infinity and at 
r~fa This last probably means that the electric and 
mass terms just balance at the surface of an electron 
(for we may probably ignore the J factor as unlikely 
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to be accurate so dose to a charge), or else it msan* 
that the gravitational effect at an electron boundary 
is reduced to one quarter of its normal value Ihe 
formula does not apply in the interior of an electron 
if an electron has any interior though if it is a geo¬ 
metrical point as Dr Jeffery evidently thinks pos¬ 
sible then y may rise to a very high value within 
what is cofnmonly thought of as the boundary 

It is not to be thought that the new term is merely 
the natural consequence of electromagnetic mass for 
it is opposed in sign the electrical and the mass 
effects tend to neutralise each other but nowhere do- 
they succeed except at or near the boundary of an 
electron For all distances large compared with the 
sue of an dectron y has its customary Einstein value 
so the third term has no astronomical significance 
whatever 

But a stud) of what happens to radiation when it 
impinges on or penetrates between the ultimate 
elements of matter—in fact a studv of the whole 
behaviour of a stream of radiation at its twi ends 
the source and the sink is obviously of great im¬ 
portance An immense amount of work has been 
done on the emission end of radiation but less on 
the absorption end Bv the two together we may 
ultinatdy hope to get some information as to the 
structure of an electron It mav be pardonable to 
mention some small papers of my own in this con 
nection in the Philosophical Magazine for April and 
proha 1 lv for June and |ulv this year though the full 
working out is not attempted 

It oust be rmphas veil that the e* above means 
the square of the unbalanced i_h irg only it s (£/)’ 
not l(e*)- id that all neutralised charges are pro 
vided for bv the se ond ter The conclusion that 
unb lanced electric potential and neutralised 01 n ass 
I itcntnl oppose e ch other in their warping effect on 
the aether appears nther suggestive I confess I 
should have expected a third term which did not 
involve the gravitation constant and perhaps there 
may be a reconsideration on this point for the present 
manner of obtaning the expression is fir from easv— 
in fact is abstruse Oiivfr T ones 

The Magnetic Stsrm ef May 13-17 

1 Hh magnetic storm which began soon after 1 p m 
on May 13 presented several unusual features beyond 
that of almost unprecedented magnitude As recorded 
on the Lskdalemuir magnetographs it showed a 

sudden commencement at nh i s m GMT on 
May 13 The phenomenon known by this name 
usually takes the form of a sharp change in value of 
the horizontal components of terrestrial force fre¬ 
quently including as its first part a temporary drop 
in value lasting for about a minute but always ex¬ 
hibiting a rise in value immediately thereafter In 
the vertical component the change when appreciable 
is very much slower and is in the direction of the 
zenith In the case of the storm now described the 
change in die north component was too quick for the 
photographic paper to receive a visible impression of 
the light spot On the west component a drop m 
value is shown at first amounting to soy (0-00029 
C G S ) and extending over two minutes There then 
followed a rise of 94-y occupying a} minutes On the 
vertical component the 'sudden commencement” 
assumed an unusual form There is quite clear evi¬ 
dence of a preliminary increase in value of the ver¬ 
tically downward directed force amounting to 87 fol¬ 
lowed immediately by a reverse change of 317 the 
latter being much more rapid than is generally the 
case These preliminary phases having passed the 
main features of the disturbance were quickly de¬ 
veloped This is quite in accord with the results of 
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previous experience, which shows that, as a rule, 
when a “sudden commencement ” occurs not far from 


noon of local time the principal maxima and minima 
of the storm occur within the next twelve or fifteen 
hours, but that if the “ sudden commencement ’’ 
occurs late in the day the full development of the dis¬ 
turbance is postponed until the post-meridUm hours 
at the following day. 

The changes in the horizontal components of force 
throughout the disturbance were on a very large scale, 
and took placq with a rapidity so great that the photo¬ 
graphic traces are in some parts too faint to read. 
But the most unusual feature of the storm was the 
remarkable series of changes in the value of the 
vertical component of force. In most magnetic storms 
the general course of events comprises (1) a gradual 
increase m V to a maximum (in some cases two suc¬ 
cessive maxima} reached about i8h. local time, (a) a 
gradual fall until midnight, (3) a rapid fall to a mini¬ 
mum which Is reached about lh., (4) a gradual 
recovery to nearly the undisturbed value, which 
recovery is completed by abdtit 8h., and is sometimes 
accompanied by (5) a series of short-period pulsations. 
The whole sequence is frequently repeated on a 
modified scale later on in the second dav. In the 
storms now described this course of events was fol¬ 
lowed so far ns the first twentv-four hours are con¬ 
cerned. The first maximum on Mav 13 was reached 
at aoh. 37m., and was 1527 above the undisturbed 
value at'the time of the “sudden commencement” 
One or two falls In value succeeded until ath. 24m.. 
when a rapid fall of more than 3507 in six minutes 
carried the light spot off the paper. The principal 
minimum which then occurred took place at an un¬ 
usually early hour (see “British Meteorological and 
Magnetic Yearbook," 1915, part lv., p 8q, and plate 
vi ). According to the theory which would mount 
for magnetic storm phenomena by assigning them to 
the earth’s rotation in a beam of particles emanating 
from the sun, this sudden drop in the value of V 
might be supposed to take place at or soon after 
midnight of local time, hut not so early as q pm. 
The rate of change in V during the descent to the 
minimum referred to was targe, but bv no means the 
largest recorded at Eskdalemuir. For example, the 
storm of March 33. 1020. showed a case of V chang¬ 
ing at the rate of 1607 per minute. The gradual 
recovery which followed the minimum was accom¬ 
panied, particularly between 6h and 8h., by pulsa¬ 
tions of about four minutes’ period and of amplitude 
averaging about 47. Tt is, perhaps, unsafe to 
generalise, but there Is some evidence to show that 
such pulsations in vertical force do not occur In a 
magnetic storm unless the total range of disturbance 
in V exceeds a certain amount. 

The second twentv-four hours of the storm showed 
even more remarkable developments than the first 
After several maxima and minima had been passed 
the value of V began to fall about 23b. on Mav 14. 
and the light spot went off the paper at midnight. 
Between ih. and fih. on Mav 15 at least a doren 
extensive and rapid changes in V took place, swing¬ 
ing the light spot alternately beyond the upper and 
below the lower edge of the paper. The most clearly 
marked of these occurred between ah. 40m and 
2h. 44m. on Mav 14, and Involved a change during 
that Interval at the rate of 1387 per minute. Repeated 
oscillations of this character and magnitude have not 
hitherto been recorded at Eskdalemuir The course of 
the disturbance during Mav 16 was remarkable in 
that the fall In the value of V during the early hours 
of the morning continued until nearly 7h. 

The storm had practically died down by noon on 
Mav T7. hut soon after ash. ,on that dav another 
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“ sudden commencement ” was recorded, and the 
sheet which will be taken off the recording drum 
to-morrow morning will probably show a recur¬ 
rence of disturbance. 

A. Crichton Mitchku.. 

Eskdalemuir Observatory, May 18. 


Osean TMh. 

The article in Naiurb of March to, p. 33, on 
oceanographic problems by “J. J." prompts one 
interested in tides to direct attention to the services 
which a new Challenger expedition might render to 
the general theory of ocean tides at relatively little 
cost either in time or in money. 

There are numerous localities for which tidal 
information is either inadequate or wholly lacking. 
Sir George Darwin directed attention to some of these 

aces by publishing in the Geographical Journal of 

ovember, 1909, a memorandum prepared by the late 
Dr. R. A. Harris, of the U.S. Coast and Geodetic 
Survey. The "dozen or so landing parties placed 
here and there over the world ” suggested by “J. J." 
could undoubtedly use to advantage as their bases of 
operations some of these places lor which tidal ob- 
ser sations are needed. These suggested landing 
parties could therefore, in connection with their other 
observations, secure tidal data of great value. 

It may not, perhaps, be amiss here to point out that 
such tidal observations would serve two important 
purposes. In the first place, they would increase our 
geographical knowledge of the regional distribution 
and local characteristics of the tides; and in the 
second, they would furnish further data of an accurate 
character to test the merits of the various tidal theories 
that attempt to interpret mathematically the terrestrial 
phenomena of the tides. Ihus some of the plaies for 
which tidal Information is desired are of critical Im¬ 
portant to the so-called “stationary wave " theory of 
tides, which appears steadily to be gaining In favour. 

The use of automatic or self-recording tide gauges 
would, of course, be most desirable. In this connec¬ 
tion it is to be noted that such tide gauges may now 
be had in small and Inexpensive types that require no 
elaborate installation and may be expeditiously set 
up It cannot, however, be too strongly emphasised 
that valuable additions to our knowledge of the tides 
at out-of-the-way or infrequently visited places mav be 
secured bv recording hourly the height of the tide as 
registered on .1 nuked tide-staff graduated to feet and 
tenths The longer the series of observations, the 
better; but even a day or two will furnish considerable 
information. 

The value of the tidal observations would be greatly 
enhanced if bench-marks of a permanent character 
were established and the relation of the zero of the 
tide-staff to these bench-marks determined. This 
would make possible correlation with any future tidal 
observations at the same places, and mighteven permit 
a quantitative determination of the local rate of eleva¬ 
tion or subsidence of the land relative to the sea. 

A fertile and almost virgin field is offered to the 
investigators of a new Challenger expedition in the 
study of the tides of the open sea, the Importance of 
which is obvious. Several forms of automatic tide 
gauges adapted for offshore tidal observations appear 
to have given satisfactory service. Recently an off¬ 
shore hydrographic party secured an excellent series of 
tidal observations by menns of an improvised tide 
gauge consisting of a graduated tide-staff secured to 
a float and confined In a float-tube made un of sec¬ 
tion* of a-in. pipe, the lowest section of which was 
cast Into a block of cement. It also appears that satis- 
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• of a sound- 
f concrete or box 


( (tones (see Sciencs, vol. xliL, 1904, p. 704). 
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Those members of the _. „ 

whom fortune may choose to be responsible for the 
tidal observations have It in their hands to make all 
tidal workers using their date everlastingly grateful. 
This gratitude they may secure by insisting that the 
tidal observations should be made in Greenwich mean 
civil time, reckoning the hours from o to 33. Apart 
from the many advantages for purposes of computation 
resulting from such procedure and the ease with which 
time comparisons of the tide at different places may 
be made, there is one outstanding advantage—it will 
remove all uncertainty as to the kind of time used. 
Many otherwise excellent tidal observations are of 
little use because there is no certainty as to the kind 
of time employed, whether mean local civil, mean 
local astronomical, local apparent or standard time 
for some unknown meridian. The use of Greenwich 
mean civil time should prove further desirable in view 
of the change to this kind of time soon to be made in 
the Nautical Almanac published bv the British Ad. 
mlralty. H. A. Marker. 

U.S. Coast and Geodetic Survey, Washing¬ 
ton, D C., April 15. 


The Physical Status of " Specs." 

To answer all Mr. Bonacina’s points (Nature, 
May 5, p. 300) is not possible in a single letter. 1 
agree with him that no rigid boundary can be drawn 
between the provinces of the older physics and meta¬ 
physics. Concents are freely introduced into both 
which are not known to experience, and are never 
used either in describing past experience or in 
inferring future experience. Some hypotheses are 
necessary in any science, but hypotheses that are 
never used are neither necessary nor useful. The 
elastic solid asther forms an excellent example of 
these. It la assumed that electric and magnetic 
forces' satisfy certain differential equations, and this 
is the only assumption required for the theory of the 
propagation of electromagnetic waves. The srther 
theory, however, introduces the additional hypothesis 
that one of these forces Is a displacement in an elastic 
solid the properties of which differ from those of any 
ordinary solid. This assumption is never used, has 
no basts in experience, and cannot be tested experi¬ 
mentally. Accordingly I say it should not be made, 
for the introduction of additional hypotheses decreases 
the probability of the theory. The other assumption, 
which is valuable and leads to much new know¬ 
ledge, makes no mention of an aether. It appears to 
be the case that all so-called explanations of physical 
laws by means of the aether are really based on some 
mathematical assumption that makes no reference to 
an ssther at all. 

I cannot see Mr. Bonacina’s difficulty about 
“empty space." I have advanced no theory involving 
any such entity, and think that space is as useless a 
concept in physics as aether. To construct a space 
with suitable properties may be an aim of physics, 
but it is certainly not the starting point. The exist¬ 
ence of entities Incapable of being objects of experi¬ 
ence is a thomv problem even to metaphysicians, and 
I think that phvaicists would do well to postpone its 
consideration so far as possible until they have some 
Idea of the basis In their knowledge of the proposi¬ 
tion! to which they attach high probabilities. 

Dr. Campbell’s point (May 5, p. soil is dealt with 
in the article (Nature, February 17) of which I was 
part author. Geometry Is not the measurement of 
NO. 2691, VOL. I07] 


the earth, and never was; it was pointed out in the 
article that that excellent idea in nomenclature was 
never carried out. Euclid's geometry was, from the 
nature of its constructions and postulates, quite In¬ 
applicable to earth measurement. If anyone doubts 
this, let him consider the definitions and axioms as 
they stand and tee how many of them are verifiable 
in. even a few cases on a scale such as occurs in 
surveying. Further, Euclid’s treatment assumes 
that the postulates are true in all cases. To 
suggest that this can be known by experiment is 
ridiculous. It is at best an inference to which a high 
probability can be attached. I khow of nobody but 
Einstein and his followers who has used the word 
“geometaj” in any other than the mathematical 
sen so. The measurement of the earth is always 
known as “geodesy,” and has been for more than a 
century; and measurement in general is “mensura¬ 
tion.” the most important and least discussed of all 
sciences. Constancy in terminology requires that 
these meanings should be retained. Dr. Campbell 
would scarcely claim that measurement in general 
should be called "geometry” in his sense. 

Harold Jeffreys. 


The Reparation Act and SolentMo Research. 

Pitot. Gardiner (Nati rf, May 19, p. 359) is one 
of many British men of science who are helping to 
pay the German war indemnity. One does not obtain 
goods from Germany unless one is compelled; it is 
difficult to see how standard German books and new 
publications can be procured from home industries, and 
they are necessary to research In other cases the goods 
might be expected to be made by British firms. For 
many months T have been trying to obtain Wollaston 
wire’of a certain diameter from a well-known British 
firm. At first I was informed that it could not pos¬ 
sibly be made. I had bought it before in Germany, 
so they tried to make it. Several samples were un¬ 
satisfactory, and finally I was told that the British 
firm did not wish to make any further attempts. I 
then ordered some of the German wire, which I was 
required to pay for in advance, for the reason stated 
by Prof. Gardiner. This was reasonable, as the price 
charged by the German firm, plus indemnity which I 
pay, is less than I have been paying for unsatisfac¬ 
tory wire in England. The wire was on the way for 
several weeks. Meanwhile work was delayed. The 
Customs officials know nothing of the reduction of 
the tax from too per cent, to a6 per cent., announced 
bv Mr. Chamberlain. Another order for new books, 
given in February, was dispatched from Bonn on 
March 4, and arrived in London on April 13 and 
April 16. Notice from the Customs was received a 
month later. After two days spent at the Customs 
filling up forms, and five letters requesting delivery, 

I still await the latter. 

The condition of the British man of science who 
elects to do research will soon become Impossible. 
Perhaps that is really the idea behind all this. The 
extension of the “key industry” idea will finish us v 
altogether. J. R. Partington. 

East I^ndon College, University of London, 

May 30. 


Tha Rmmmm Tbaary of Hea ri ng . 

I should like, in the first place, to take this oppor¬ 
tunity of thanking Dr. Perrett for his reply In Nature 
of May 5 (p. 301), but I feel difficulty In accepting the 
explanation he there advances on the displacement 
hypothesis, because it does not seem to me to fit In 
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with the following observation* When a short inter¬ 
ruption u made in a musical note it is not a beat (t e 
a short silence) that is heard but on the contrary, a 
short noise which appears to add itself to the un 
interrupted note The way this short interruption is 
produced and an explanation of the noise that results 
according to the resonance theory of hearing will 
be found m the British Journal of Psychology (vol xi 
19s 1 p 277) 

If then in order to change the phase of a note 
by ir the usual interval between successive impulses 
is altered from r to r x J, the beat (t e the silent 
interval) which the observer hears cannot be due to 
the mere interruption in the sequence of the waves 
because experiment shows that such in interruption 
would be heard as i short noise But further even 
if Dr Pcrrett s explanation could be accepted for the 
case where the interval is increased from r to rx„, 
it clearly could not I think apply to the case where 
in order to introduce a change of phase of n r is 
reduced to r/2 for on Dr Perrett s reasoning no beat 
should he evident in this case whereas experiment 
shows it to be present H Haririoci 

King s College Canihndge 


Hamoglobm m Molluscs 

Sir Ray Laxkestfr will find some interesting 
experiments on the usefulness of h emoglobin to 
Planorbis and ( hirononius larva? in a paper l v I eitih 
ill the Journ il of Physiology (vol 1 1916 p 370) 

in which the author indicates that its respirator) 
value comes into play only when the ox)gen pressure 
is quite low This does not of course solve the 
prnblim as to whv there should he various closely 
allied molluscs (1 imn«es) living side by side with 
PI inorl is an 1 with apparently equ il success which 
h t\( no hemoglobin bei and i trace in the muscles of 
their hngu il apparatus I he possession of a con 
sidtrahle quantity of haemoglobin seems to be a 
gent ric ch iracter since it is present in all the species 
of Planoibis which differ a good deal among them¬ 
selves in thor habits and 111 th ir capiutv to live tn 
clean and dirt\ water and absent in all sorts of 
Limnma Sir Ra\ Lankester sceins to have forgotten 
what he taught me in his elenentary class twenty six 
years ago that hemoglobin has come to have 
secondary (decorative) uses in man but he will 
perhaps be as loath to admit in aesthetic sense in 
snails and their companions as he has been to accept 
the selective intelligence of Tirlind s foramimfera in 
building their tests But the albino form of Planorbis 
cornfus found bv Mr W T Webster near Barnet 
in which the colour of the hemoglobin is not 
obscured bv black pigment is certainh a gorgeous 
spectacle A F Boicott 

17 1 00m I ane Radlett Mav 14 


PtiysMoftaal Reactions in the Protozoa 

It would be deplorable if the letter by Mr Ludford 
and with the address of a zoological laboratory 
(Naturk May 13 p 33a), should be thought by any 
one to represent the attitude of zoologists in general 
or of protozoologists m particular towards physio 
logical problems It would be hard to find a more 
individualistic reaction than the grouping ” of 
Protozoa in direct response to a particular chemical 
or physical stimulus Tvplcal experiments are 
described In every physiological or protozoological 
NO 2691, VOL 107]* 


textbook and it requires some imagination to see 
in such behaviour the dawn of a gregarious 
instinct ’ 

It is difficult to understand how any student of 
zoology or biology could have written the sentence 
beginning On the part of Protozoa, protection 
against toxins in the water is a necessary precaution 
that has to he taken to safeguard the individual" 
(italics mine) Do the Prot 07 oa really practise sani¬ 
tary science and are they no longer subject to natural 
selection ? J S Dunkhrlt 

7 oology Department I he University 
Glasgow 


Pwtur*-hanging Wirt 

In reftrence to Mr Marston s letter upon the above 
subject (Naturf May 19 p 362) I have for many 
ve irs past used and advocated the use of plain copper 
wire in preference to anv other means of suspension 
The only matter that calls for careful attention is 
aioidance of kinks With heayy pictures my prac¬ 
tice is to have two entireh independent suspensions 
- set cw eyes wire and w all nail or hook the dupli¬ 
cate being entireh screened b\ the picture and either 
ictualh or so marls sh ring the weight that should 
the other suspension fail it could taki the whole load 
at once without jai 

If I use a (nailed on) wall hook I put a stout nail 
immediately beneath to provide agunst failure of the 
brass hook and T hive found it a good plan when 
using a brass heided nail to dnve in a wire nail at 
a steep angle bene ith it so that the head of the wire 
nail Ixlges liemath the brass head The wire nail 
acts exeellentls is a strut A 1 Stubs 


Anode Rays of Beryllium 

Tub method cf anode rav analysis which was used 
to determine the isotopes of lithium (Naturk, 
February 24 p 827) his recently teen applied to 
the case of beryllium \ well marked parabola was 
found cor/csponding to a single charge and an atomic 
weight qoioi (Na«-23) No second line was ob¬ 
served which could with certainty be attributed to 
beryllium but the parabola at qo was not so strong 
as that at 70 for lithiun and it is doubtful If one 
if a tenth the intensity could be observed On one 
plati a scarcely perccptitle indication of a line was 
fiund in the neighbourhood o' 10 but a more recent 
photographs in which the line at q was stronger, did 
not show it it seems likcli that it was not due to 
bervlltum *No indication was found which would 
suggest that the atom of beryllium can lose two 
electrons under the conditions of these experiments 
G P Thomson 

Cavendish I al oratory Ca il ridge Mav 23 


The 0stows of Primroses 

Miv not Dr Heslop Harrisoi s experiences of 
primulas (Nati_rf May iq p 349) be due to the 
influence of cold and somewhat resemble what Is seen 
in our so called copper beech In the spring and early 
summer? Few seem to be aware that during the 
summer its characteristic colour entirely disappears 
and it then has the ordinary green foliage Other 
plants too eg some varied s of roses show the 
same sensitiveness G Abbott 

May 24 
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The Japanese Artificially Induced Pearl 

By Dr H Lystrr *Jjuikson 

O N May 4 a London evening paper announced water mussels the well known mother of pearl 

that quantities of artificially produced images of Buddha, and of Linnaus s classical 

Japanese pearls, of perfectly spherical shape, but experiments in the eighteenth century These pro 

conta inin g in their centres beads of mother of ducts were known as culture pearls,’ and have 

pearl had found their way into the London market long been familiar in this country, set in brooches, 

tie pins, rings, etc Iheir value, compared with 

_real pearls of corresponding sizes was, of course, 

™ quite small 

For many years Mr Mikunoto experimented 
with a view to the production of a complete pearl, 
not attached to the shell by a modification of this 
process, and obtained his first successful results 
about 1912 as announced by me at the Dundee 
meeting of the British Association m that year 
From information supplied to me by Mr K 
Ikeda one of Mr Mikunoto s staff, in a letter 
from Tokyo dated May 30 1914 it appears tint 
I . j r* the first considerable crop of these round culti 

vated pearls was harvested in the autumn of 
„ .... iqii 1 heir production is now an important part 

Vr S * n *r. 1 h '£ h ‘“V 1 u »iT S 5o'™o°S» h *5?S (3rd u Y of the original Japanese industry 

tOrdivu-y *•>) A p f p ^“' t j lgt ! M A B Apart from the purely financial question as to 

* the degree to which the advent of artificially 

induced pearls is likely to affect the price of 
and had deceived experienced pearl merchants in natural pearls two questions seem to have been 

Hatton Garden who had bought and resold them agitating the public Are these products 


1 naturally produced gems 


pearls 9 and Can a teat be devised by which 


msleading and contradictory without destroying them they can be distin 


announcements have appeared in the daily papers 
leaving the public both lay and 
scientific in some confusion The 
following statement of the posi 
bon, so fir as it can be judged 
from the scientific point of view 
may therefore be useful 

For some jears Mr K Miki 
moto, the pioneer in the applica ^ 
tion of scientific knowledge to the 
pearl oyster on a commercial 
scale has been producing m 
Japan and selling under the 
name of Mikunoto pearls 
pearls of this description There 
was no secret about this Mr 
Mikunoto not only sold them as 
artificially produced pearls, but 
also published in one of tils cata 
logues (No 33) a short descrip - 
tion and diagram explaining his 
process 

Ever since 1898 Mr Mikunoto 
(who began his work in collabora 
tion with the late Prof K , 

Mttsukun in 1890) has been * 1 ,* 5 ^ «r* 

marketing half pearls or blis 7*1 *’*" atat * 
fcers ’ pearly excrescences formed 
by inserting a mother of pearl bead between the 


gu shed from pearls of natural origin* 



uLSZTi*?) has * bc*n 

marketing half pearls or blis <^1** aland opU««* of ««u «»ty procty***™ mw « t of 
ters ’ pearly excrescences formed 

by insetting a mother of pearl bead between the Of course when a slice is cut across a natural 
body of the oyster and the shell and allowing the pearl and a Mikunoto pearl the distinction is 
oyster to coat it over with nacre This was of obvious A natural pearl, except in those (tn my 
course merely a development >.f the very old experience exceptional) cases where a nucleus of 
operation by which the Chinese produce, in fresh foreign origin and of sufficient size to be identified 


operation by which the Chinese produce, m fresh 
Jj«J 3691, VOL 107] 
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(such as a grain of sand) is present, consists 
throughout of concentrically deposited layers, 
which differ in degree of transparency or opacity 
in different specimens (Fig 1). The Mikimoto 
pearl, in its outer layers, has the same structure 
as the natural pearl, but has an artificially manu¬ 
factured bead of mother-of pearl, composed of flat 
parallel laminae of nacre, in its centre (Fig. a). 
(These preparations and photos were made 
under the supervision of Mr. Brammall, 
to whose investigations reference is made 
below.) 

The method by which Mr. Mikimoto produces 
these pearls has been patented by him in Japan 
and other countries, and an application for a 
British patent has already been filed, and is open 
for inspection at the Patent Office. The informa¬ 
tion here given was obtained from this specifica¬ 
tion, from a short description and figure published 
in one of Mr. Mikimoto’s catalogues, and from 
facts supplied by Mr Toranosukc Kato, his 
London representative. The process involves the 
most delicate and skilful manipulation, and it 
could he carried out, presumably, only by care¬ 
fully selected and trained workers. The shell is 
removed from one pearl oyster, and a bead of 
nacre or other suitable nucleus is laid on the outer 
shell-secreting epidermis of the mantle. This 
epidermis, which is composed of a single layer of 
cells of microscopic size, is then dissected off the 
oyster, and made to envelop the nucleus as a sac, 
the neck of which is ligatured. This sac is then 
transplanted into a second oyster and embedded 
in its sub-epidermal tissues, the ligature is re¬ 
moved, certain astringents or other reagents are 
applied to the wound, and the second oyster, with 
its grafted pearl sac containing the mother-of 
pearl bead, is returned to the sea, where it has 
to remain for several sears before a coating of 
pearl of sufficient thickness is secreted around 
the introduced bead. (In his letter of Mav 30. 
1914, Mr. Ikeda stated that it took seven 
years.) 

Now Mr. Mikimoto’s success is based on the 
fact, which follows from my work in 190a, 1 and 
was further demonstrated by Alvcrdes’s re¬ 
markable experiments ten years later,* that it it 
not the presence of an irritating intrusive body 
that determines the formation of a pearl, but the 
presence in the sub-epidermal tissues of the oyster 
of a closed sac of the shell-secreting epidermis, 
the secreting surface of which is not continuous 
with the secreting surface of the epidermis which 
lays down the shell; and that unless this epidermal 
sac is introduced by transplantation (as in 
Alverdes’s and Mikimoto’s methods), or is induced 
by the specific stimulation of a particular kind of 
parasite (as in the pearls in Mytllus caused by the 
trematode Gymnophallus), or arises by some still 


| unknown cause or causes (as in the Ceylon pearl 
; oyster), no irritating body introduced into the 
shell tor tissues can be expected to become the 
nucleus of a pearl. In my 1912 paper 1 I showed 
that the vast majority of pearls from the true 
pearl and mother-of-pearl oysters have no recog- 
| nisable nuclei of foreign origin, the bodies so 
I often taken for such, like the dark portion of the 
pearl shown in Fig. 1, and the centre of the pearl 
diagrammatically shown in Fig. 3, being com¬ 
posed of a kind of shell substance of pathological 
origin, identical with that with which the oyster 
repairs an injury to its shell. 4 On the other hand, 
some of the natural pearls I have examined con¬ 
tained foreign bodies which (apart from the special 
case of the trematode which causes pearl sacs 
to form in Mytilus) ranged from diatoms and 
fragments of radiolarian shells and sponge 
spicules to quartz grains measuring, in one case, 
as much as 08 mm. in diameter. I propose 
to outline a theory attempting to account 
for the presence of these bodies in a later 
paper. 

From the biological aspect there are two 
classes of pearly bodies. For the first of these, to 
distinguish them from true pearls, I adopted the 
name “ blisters,” familiar to pearl fishers, in 1902. 
Blisters (Fig. 3, 61 .) are excrescences on the in¬ 
terior of the shell formed to close holes made by 
shell-boring animals, or to coat over intrusive 
objects such as grains of sand, small crabs, Fier- 
asfer, etc., and, in the case of the Buddha 
“pearls,” Linnaeus’s “pearls,” and the “half 
pearls ” originally produced b> Mr Mikimoto, 
metal images or beads. Over such a blister the 
epidermis forms a little pocket, directly continuous 
with the shell-secreting epithelium. A pearl, on 
the other hand (Fig 3, p ), is formed in a 
closed sac of shell-secreting epidermis, which is 
embedded in the tissues of the oyster, and the 
nacrc-sccrcting surface of which is not continuous 
with that of the epidermis that lays down the 
shell itself. A blister is a more or less hemi¬ 
spherical body passing over on all sides into the 
shell substance; a pearl is a concentrically 
deposited body, the substance of which is no¬ 
where continuous with that of the shell. A pearl 
may, in the course of time, be ejected into the 
space between mantle and shell, and become more 
or less buried in the shell forming the core 
of a blister; but in that case it can be 
dissected out from the shell layers deposited 
over it. 

The trade distinguishes different kinds of pearls 
according to shape and size (fine pearls, baroque 
pearls, seed pearls, etc.), just as biologists dis¬ 
tinguish certain classes according to where they 
arise (parenchyma or mantle pearls, muscle 
pearls), or to the kind of shell material of 
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which they are composed (nacreous pearls, 
columnar pearls, hypostracum pearls, peno 
stracum pearls, hinge pearls) All these 
classes, some valuable, some worthless, are, 
from the biological point of view, pearls Bio 
logically speaking, the Mikimoto pearl satisfies 
all the conditions which go to make up a pearl as 
defined above It differs from a natural pearl 
only in that it contains a foreign nucleus larger 
than any foreign nucleus- which 1 have so Far 
encountered in a natural pearl, and in that this 
nucleus is a bead of mother of pearl such as does 
not occur in Nature Both these points could 
easily be remedied A smaller nucleus could be 
introduced, or the nucleus might be removed 
after grafting the s il in the oyster, or 
a small natural pearl of inferior quality, or a con 
centricallj try stalhsed bead of carbonate of lime 
could be used as a nucleus V trade m the worth 
less pearls of Mvtilus might even be revived for 
this purpose according to Garner they were once 
exported from this country to China for the 
manufacture of ‘ medicine The somewhat 
greater transparency on the an rage, of Miki 
moto pearls when compared with natural 
pearls could be remedied bv either of these 
processes 

With regard to the question of distinguishing 
the Mikimoto pearl without cutting it, much 
vague talk as to scientific investigations has ap 
peared in the dailv Press Some of these investi 
gations remind me of the little boy who having 
learned that trains were propelled by steam 
lighted a fire in his go cart put a kettle on it 
and expected it to run by itself Undoubtedly 
experienced pearl merchants, and, indeed, any 
zoologist who is familiar with the shells of the 
different species and geographical races of pearl 
and mother of-pearl oysters, can usually distin 
guish pearls from the Japanese pearl oyster 
(Margantifera Mar tens a) from the pearls of other 
species, just as they can distinguish l evlon 
Australian, Central American etr , pearls from 
each other by slight differences in colour and 
lustre, but this test only reveals that the pearls 
come from the Japanese pearl oyster and rannot 
be used to distinguish naturally and artificially 
produced Japanese pearls from each other, and it 
would be useless for distinguishing pearls pro 
duced by the Japanese process in other species of 
pearl oysters from pearls naturally produced by 
the same species 

This natural difference is greatly intensified 
when the pearls are examined in ultra violet light, 
for which purpose an apparatus has been designed 
and is already on the market I hope shortly to 
be able to examine some naturally produced 
Japanese pearls with this apparatus 1 anticipate 
that they will agree with the artificially produced 
Japanese pearls and not with natural peirjs from 
Ptber localities, as this test, like the rule of- 
thumb test based on the general colour and lustre, 
NO 2691, VOL 107 ] 


appears to depend on the minute differences in the 
structure of the nacre in different species and races 
of pearl oysters 

Immediately on the first announcement of the 
presence ot these pearls in the market being made, 
I suggested to a Press representative who called 
upon me that polarised light was the most hopeful 
line along which to seek a test that would reveal 
the presence of the artificial nucleus, and this 
suggestion was published in one ol the daily 

apers on May 5 Immediately afterwards 

got into communication with Mr A Bram- 
mall, of the Imperial College of Science and 
Technology, South Kensington, who has since 
been engaged upon experiments which aim at 
determining whether polarised light can be applied 
to whole pearls in such 1 wiy is to furnish a 
test 

The behaviour of polarised light when passed 
through sections of the natural and the Mikimoto 
pearl respectively was a foregone conclusion 
from our knowledge of the structure of their 
centres When examined with polarised light 
between crossed Nicols, the section of a natural 
pearl, of course, shows throughout the cross of 
extinction characteristic of concentrically crystal 
lised bodies (except in those parts which are too 
opaque to transmit light) A section of a Miki- 
moto pearl, on the other hand, shows the four 
arms of the cross m the outer part, which is con 
centncally laid down, but the mother-of pearl 
bead appears alternately dark and light as the 
slide is rotated, according as the part of the 
exterior to which its laminae are parallel is in a 
dark or a light sector Mr Brammall is not 
yet in a position to make a definite statement as 
to the practicability or otherwise of applying some 
modification of this process to the whole pearl 
He will, of course, publish his results as soon as 
they are completed 

However whether or not the pearls produced 
by the Mikimoto process which are now on the 
market, can be distinguished from naturally pro 
duced pearls, without destroying them, by virtue 
of their containing a large bead of mother of 
pearl, which behaves differently towards polarised 
light or towards some other variety of light, 
Mr Mikimoto can easily remedy this in future by 
a modification of his process, such, for example, 
as one of those suggested above That being so, 
and having in view the fact that, in the appro 
priate localities, ‘ Oriental " Australian, Central 
American, and other varieties of pearls could be 
produced by the same process, it is probable that, 
as time goes on, more and more of the pearls 
coming into the market will have been produced, 
not by the old-fashioned methods of fishing for 
the “wild " pearl oyster, some erf which methods 
have existed almost unchanged from tune imme¬ 
morial, but by such applications of scientific 
knowledge to cultivated pearl oysters as that 
in which Japan has given so conspicuous a 
lead 
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The Recent Magnetic and Electrical Disturbances. 

Dr. C. Chreb. F.R.S. 


T HE recent magnetic and electrical disturb¬ 
ances have been remarkable for both their 
intensity and their persistence. Magnetic dis¬ 
turbance went on without any considerable inter¬ 
lude from shortly after 13b. (G.M.T.) on May 13 
to 4h. or 5I1. of May 17. This was followed by 
notable disturbances on May 19 and following 
days. There was, however, a distinctly quieter 
interval between May 17 and 19. Thus the storm 
was really less persistent than one presenting very 
similar features which began late on November 11, 
1882, and continued practically without a break 
for nine or ten days. 

As regards aurora, much depends on the season 
of the year, the age of the moon, and the amount 
of cloud. In the North of Scotland, the principal 
auroral region of the United Kingdom, twilight 
lasts so long in May that the chance of aurora 
being visible is but small. During the recent 
magnetic storm ? aurora, if not generally brilliant, 
has been seen in a number of places. At Cam¬ 
bridge, aurora was seen to rise as high as the 
zenith on the night of May 13, and in the early 
morning of May 15 aurora was observed with a 
bright red colour. Aurora was also reported from 
London and other stations in southern England, 
where it is a rare event even at the equinoxes. 
Large earth-currents have been observed in the 
Post Office telegraph system at stations in 
England, Scotland, and Ireland. 

The magnetic disturbances recorded at all the 
magnetic observatories have been of a quite ex¬ 
ceptional nature. They reached a climax on the 
night of May 14-15. Almost all large magnetic 
storms show shorter-period oscillations superposed 
on changes having a more or less persistent direc¬ 
tion for a considerable time. But the extent to 
which short-period oscillations prevail varies much 
in different storms. Also in many cases, while 
the disturbance of the horizontal components is 
considerable, the vertical force (V) shows little 
disturbance, and rapid oscillations of any size in 
that element are very rare. During the recent 


disturbances the persistence and size of the short- 
period oscillations were remarkable, and during 
the night of May 14-15 this characteristic was 
shared by V to a quite exceptional extent. The 
magnetic storm of November, 1882, already re¬ 
ferred to, also showed this phenomenon, so that, 
though rare, it is not absolutely unique. The year 
1882, it may be noted, like 1921, was not char¬ 
acterised as a whole by abnormal sun-spot develop¬ 
ment. 

The storm has received unusual attention in 
the newspapers. The writer of a leading article 
on the subject in the Times of May 19 has re¬ 
ferred to the difficulty of prov iding the large store 
of energy required, seeing no alternative to the 
acceptance of the estimate made many years ago 
by Lord Kelvin other than the giving up of the 
principle of the conservation of energy. As the 
storm considered by Lord Kelvin was very trifling 
compared with the recent one, the conservation 
of energy may appear in a hopeless case. It may 
thus comfort the general reader to know that a 
recent estimate by Prof. S. Chapman gives a 
result which is nearly one million-million-million 
times less than Lord Kelvin’s. When Lord Kelvin 
made his estimate his position resembled that of 
an eighteenth-century engineer consulted as to 
the possibility of warming London by burning coal 
in the Midlands. The better the engineer of that 
epoch, the deeper the pessimism to be expected. 
But the modern engineer, familiar with high- 
tension electrical transmission, whatever he might 
think of the scheme as a financial proposition, 
would not consider its realisation fatal to the 
conservation of energy. 

If, as some modern theorists have suggested, 
atmospheric electric potential at the earth’s 
surface should show some response to magnetic 
disturbance, the morning of May 15 was the time 
when the phenomenon should have declared itself. 
Unfortunatelv, some rain fell that morning. in 
Ix>ndon, and a decisive answer to the question 
must be sought eKcvvherc 


The Recent Large Sun-spot Group. 

By H. W. Newton, The Royal Observatorv, Greenwich. 


T HE large sun-spot which appeared on May 8 
is remarkable in several respects. The 
sun-spot cycle reached its maximum in 19:7, and 
the occurrence of a large group some four years 
later, though by no means unique, is a matter of 
interest apart from its association with an intense 
magnetic storm. The spot group has been photo¬ 
graphed daily at Greenwich, and reproductions of 
some of the photographs are given. Fig. 1 shows 1 
the disc of the sun on May 13, on which day the 
magnetic storm commenced. Fig. a illustrates 
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the group in detail and the considerable changes 
taking place in a few days. The most interesting 
features of the group are (a) its position exactly 
on the sun’s equator; (b) its abnormal develop¬ 
ment ; (r) its position at the time of the magnetic 
storm. 

(a) It is a well-established fact that the change 
in latitude of the sun-spots is cyclical in the same 
eleven-year period as their frequency. Soon after 
the commencement of a new cycle, spots appear 
mainly about latitude 35°' north and south of 
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the tub's equator As the cycle progresses they 
become most numerous m successively lower lati¬ 
tudes while at the present phase of the cycle they j 



Po -Mb otraphjOf tb» » 

are found most frequently in latitude io° Very 
large groups on the equator are rare however 
md the present one is 
the largest which has 
appeared in this posit on 
during the last half 
century I ooking at 
Fig 1 it is necessary to 
bear in mind that at the 
middle of Mny the north 
end of the sun s axis of 
rotation is about ai° 
west of the north point 
and that the sun s equa 
tor passes 3J 0 north of 
the centre of the disc 
Spots are carried bj the 
sun s rotation from the 
east to the west limb 
in about thirteen days 
The centre of this 
group of spots was 
nearest the centre of 
the disc on May i4d 
i 6 h when it was 
within 3 0 It was then 
most nearly in line with 
the earth but the mag 
netic storm commenced 
twent) seven hours earlier The spot group was 
visible to the naked eye for eight out of the 
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thirteen days k could have been seen with the telc- 
acope Its area Averaged 1/1500th part of the sun’s 
surface, or about eight tunes the area of the earth, 
but it was only half as large as the group 
of spots of March 1900 

(b) Sun spots are nearly always to ba 
found in continual change especially for 
a few days following their formation and 
it is evident from earlier photographs 
that this group developed after April 35 
end was therefore of recent origin It 
was first seen at the east limb of the sun 
on May 8 as a long irregular spot nearly 
80 000 miles in length with two principal 
nuclei by May 13 these had become the 
centres of two spots 7 0 apart in longitude 
while the mid portion of the original spot 
had changed into a cluster of small ones 
It is unusual for a large spot to split up 
in this manner Pairs of spots often 
appear but they have generally been 
evolved from two small nuclei On the 
photograph of May 9 it will be noticed 
that the spot is surrounded by bright 
faculss The amount is unusually small 
for so large a spot but by the time the 
group had reached the west limb of the 
sun the area of faculae had extended con 
siderably 

(c) The magnetic storm commenced 

suddenly at 13b 10m on May 13 

* At this time the leading spot was 
ii$° east of the suns central men 
dian and the following spot 19 0 The greatest 
intensity of the disturbance was about 5b on 



May 15 at which time the following spot was 
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secondary maximum followed at 8h on May I 
16. It does not seem possible to associate 
the disturbance with one or other individual spot, I 
but rather with the group as a whole. In this 
connection it is of interest to note that minor mag 
netic disturbances occurred on April 18 and March ■ 
11 Some years ago Mr Maunder showed that I 
magnetic storms tend to recur at intervals of about 
twenty-seven days, which corresponds to the time 
taken for the sun to make one rotation relative to 
the earth If this sequence is continued we m \\ 
expect a further disturbance on June 9, when the 
spot group, if still visible, will be in the same 
relative position on the sun s disc as on May 1 1 
when the storm commenced 
The general relation between the diurnal vana- I 
tion of the earth s magnetic elements and the I 
sun-spot cycle cannot be doubted It is better 
termed the solwr cycle for it is well known that 
the solar prominences, the faculae and flocculi and 
the shape of the corona vaiy also with the sun 
spots in the same eleven-year period The causes 


however, of this terrestrial and solar relation are 
still obscure, and the magnetic storms in par¬ 
ticular offer other difficulties on account of their 
anomalous occurrence, although on the whole they 
follow the sun spot curve The theory which in 
general seems best to fit the observed facts is that 
which assumes a directive stream of charged par¬ 
ticles ejected from a restricted area of the sun, 
most probably in the region of a sun-spot 
Opinions diffci as to the exact nature of the stream 
and as to its action on meeting the earth It 
is, of course, admitted that such a stream, though 
it may be a requirement, is not the sole factor in 
the production of a magnetic storm, the energy of 
which is to be traced to the earth’s own mag¬ 
netic svstem, and ultimately to the earth s 
rotation 

At Mount Wilson Observitory the magnetic 
polarities of sun-spots arc now investigated daily 
It will be interesting to see whether this group of 
spots is associated with exceptionally strong or 
otherwise abnormal magnetic fields 


Obituary 


Da G B Longstaff 
G B LONGSIATT died on Mi> 7 
after a long period of failing health at 
his residence, Highlands, Putney Heath Dr 
Longstaff was born on February 2, 1849 and 
educated at Rugby and at New College, Oxford, 
where he obtained a scholarship and a first class 
in natural science At a very early age his atten¬ 
tion was attracted to the study of insects, mainly 
through the influence of his uncle by marriage, 
William Spence, of Kirby and Spence s Intro¬ 
duction to Entomology”, and he was already 
recognised as one of the most energetic and 
successful of the younger lepidoptensts of his time, 
when a regrettable accident in the second term 
of his residence at Oxford which resulted in the 
loss of an eye, put an end to his activities in this 
direction for many years His later career 
at St Thomas s Hospital where he was awarded 
tiie Mead medal, was highly distinguished, and 
In later life, besides taking an active part in 
philanthropic and municipal work, he represented 
Wandsworth on the London County Council for 
fourteen successive years 

Much attention also was devoted by Dr 
Longstaff to the scientific aspect of statistics, and 
his well-known work on this subject (“ Studies in 
Statistics ”) was published m 1891 His long- 
dormant interest in entomology was revived by a 
tour in India and Ceylon in the winter of 1903-4, 
and in later years flying visits were made by him 
to almost every accessible part of the world in 
company with his accomplished second wife (tide 
Mary Jane Donald, well known as an authority on 
recent and fossil mollusca) The energy and 
acumen with which insects wjre collected and 
observed on these trips may be estimated by the 
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fact that Dr Longstaff enriched the museum of 
his old university by at least 14,000 specimens, 
and the value of this generous contribution is 
greatly enhanced by the full and accurate data 
attached to every one of them 

1 he gratitude of all entomologists is also due 
to Dr Longstaff for the finely illustrated and 
most pleasantly written narrative of these collect¬ 
ing trips which appeared in 1912 under the title 
of Butterfly Hunting in Many Lands The 
numirous and valuable observations on the bio¬ 
nomics of the butterflies met with in the regions 
visited—their flight, resting habits seasonalforms 
mimicry and sexual scents to which last-named 
subject I)r I nngstaff devoted special attention 
are embodied in the last chapter of this fine book, 
which is supplemented by an equally valuable 
series of papers on the same questions by the late 
Fritz Muller here presented for the first time in 
Lngltsh 

Dr I ongstaff was a highly appreciated member 
of many learned bodies, and had been vice presi¬ 
dent of the Royal Statistical Society and of the 
Fntomological Society of London and the loss of 
his commanding presence and genial address a* 
their meetings will long be regretted by his fellow- 
members as well as by his numerous friends in 
private life 


We notice with much regret the announcement 
in the Tunes of the death of Dr Edward B 
Rosa on Tuesday, May 17, at the age of fifty nine 
years Dr Rosa had been connected with the 
U S Bureau of Standards since 1901, and from 
1910 onward he held the position of chief 
physicist at the bureau 
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At a special meeting of the Institution of Electrical 
Engineers to be held on May 31 a proposal will be 
submitted to the members that the institution shall 
petition the Privy Council for a charter of Inoorpora 
tion More than forty years ago when the Institution 
was a small and struggling society it applied for a 
charter but the application was successfully opposed 
by the Institution of Civil Engineers Now that the 
Importance of electrical engineering to the community 
is recognised and the good work that the institution 
has done in developing electrical science and Its apph 
cations Is well known there is no reason to anticipate 
that there will be any opposition to the grant of a 
charter The only point where discussion Is likely 
to arise is in connection with the clause which proposes 
to confer upon corporate members of the institution 
the right to use the designation chartered electrical 
engineer We take it that the object of this clause 
■s to distinguish between an electrical engineer ant a 
man who having some slight technical qualificati n 
calls himself one We think the proposal unnecessary 
The public recognises that the letters M I E E are a 
complete qualification 

Telephonic communication has now been estat> 
lished between Cuba and the United States b> three 
separate cables each of which is more than a hundred 
miles in length and is submerged to a depth of 1000 
fathoms Owing to the large electrostatic capacity of 
submarine cables distinct speech through them would 
be impossible were not the circuit made inductile so 
as to secure the practically distortionless circuit 
first described by Oliver Heaviside In the submarine 
portion of the London Pans telephone circuit lumped 
inductance is added by inserting Pupin inductance 
coils at short intervals In the Havana and Key West 
cables the copper core is surrounded by a continuous 
spiral of fine iron wire insulated by a sheathing of 
gutta percha The inductive loading is thus con 
tinuous and so the necessary mathematical conditions 
can be more accurately fulfilled Above the gutta 
percha is wound a copper tape as a protection against 
the attacks of the teredo Over th s shield is wound 
a further copper fipe which forms the return half ot 
the telephone circuit of each cable The specifications 
for the cables were prepared by Sir William Shngo 
formerly Engineer in Chief of the British Post Office 
in conjunction with the Western Electric Co 

We learn f om the publication Radium that 
Mme Curie left France on May 7 on a visit to 
the United States the main purport of her visit being 
to receive a gift of one gram of the element radium 
from the women of the United States The gift was 
organised by Mrs William Brown Meloney the 
editor of the Delineator and earned Into effect by the 
Marie Cune Radium Fund Committee From a 

report in the Timet of May ai it appears that this 
presentation was made to Mme Curie at the White 
House Washington at the hands of President 
Harding In an eloquent and felicitous address the 
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President referred to the benefits conferred upon 
humanity by discoveries in science It Is os be said 
given to relatively few to make great discovert** 
and the recognition given to those who do to 
is often meagre enough In a happy phrase he 
reminded hit audience that the greet things 
achieved by great minds would never have been 
wrought without the inspiration to successful effort, 
and success in turn enables the outgiving of benefits 
to million! whose only contribution has been the 
power of their united appeal We understand that 
Mme Curie is to be the recipient of several honorary 
degrees on the occasion of her visit to America 
The importance of regular meteorological reports 
from Greenland for the forecasting services of Western 
Europe and indeed for that of Canada alto has 
been recognised for some years The question of 
these reports was discussed at the meeting of the 
International Commission for Weather Telegraphy 
which was held in London in November last and the 
Commission decided unanimously that the estab 
lishment at the earliest possible date of a high power 
radio-telegraphic station in Greenland is of the utmost 
importance to the meteorology of Western Europe 
and further it is of such importance os to warrant* 
the international provision of funjja for maintaining 
it It is probable that the provision of such a 
station bv the Danish Government will be made at 
an early date When this station has been provided 
it will be possible to mal e a definite use in weather 
forecasting in Europe of meteorological observations 
from Canada and the United States Hitherto the 
gap between the European and American observations 
ha*, been so great that meteorologists have been un 
ible to justify the expense which would be involved 
in regular cable messages from America to England 
Dr E J Russell director of the Rothamsted 
hxperunental Station has been appointed a for eign 
corresponding member of the Reale Istituto Lorn 
bardo di Scienre e I ettere di Milano 
Dr F L Golla will deliver the Croonian lectures 
of the Royal College of Phtsicians on Tuesdays and 
Thursdays June q 14 16 and ai at 5 oclock upon 
the subject of The Objective Study of Neurosis 
Notice is gi\en by the Institute of Physics that the 
first examination of candidates for the associateship 
of the institute will be held at the latter end of 
September next Forma of application are obtainable 
from the Secretary 10 Essex Street WC* Ap¬ 
plications for entry must be received before June 15 
A public meeting arranged by the National Union 
of Scientific Workers will be held in the Botanical 
Theatre University College Gower Street on Monday 
next May 30 when Prof L Bairstow will speak 01 
the subject of The Administration of Scientific 
Work The chair will be taken at 8 pm by the 
Right Hon Viscount Haldane 
The Principal Trustees of the British Musaum have 
appointed Dr W T Caiman to be deputy keeper In 
the department of roology Dr Caiman who 
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graduated as a Doctor of Science at St. Andrews 
University, has been in charge of the Crustacea at 
the Natural History Museum since 1904, and is the 
author of “The Life of Crustacea ” and of numerous 
articles on this group. 

A meeting on the subject of “Constructive Birth 
Control: Its Ideals and Helpfulness to the Individual 
and to the Race” will be held at Queen’s Hall on 
Tuesday next, May 31. The chair will be taken at 
8.30 by the Right Hon. G. H. Roberts, and among 
the speakers will be Dr. Jane L. Hawthorne, Dr. 
C. Klllick Millard, the Right Hon. J. M. Robertson, 
Admiral Sir Percy Scott, and Dr. Marie Stopes. 

The Ottawa Field-Naturalists’ Club has decided to 
open a subscription list for a permanent memorial to 
the late Prof. John Macoun, naturalist of the Geo¬ 
logical Survey of Canada, who died at Sidney, British 
Columbia, on July 18, iqso. The wide field of work 
to which Prof. Macoun devoted his life it known to 
many naturalists. He specialised particularly in 
botany, and was the founder of the Canadian 
National Herbarium. Other sciences, however, 
especially zoology, were also greatly enriched by him. 
He will be remembered as the great pioneer in 
Canadian natural history. The memorial will take 
the form of a portrait to be hung in the Victoria 
Memorial Museum, which will be executed by Mr. 
Franklin Brownell, of Ottawa. The expenses in con¬ 
nection therewith will be about 700 dollars, and sub¬ 
scriptions, which should be forwarded to Mr. Arthur 
Gibson, Dominion Entomologist, Ottawa, are invited. 

The third meeting of the Council of Agriculture 
for England, constituted by the Ministry of Agricul¬ 
ture and Fisheries Act, 1919, will be held at the 
Middlesex Guildhall, Westminster, S.W., on Fiidav. 
May 37. The proceedings will begin at 11 a.m. and 
will be open to the public The Earl of Scl- 
borne, K.G., will be in the chair. The purpose of 
the council Is to provide an opportunity for the dis¬ 
cussion of matters of public interest relating to agri¬ 
culture and other rural industries by persons repre¬ 
senting the various interests of the industry from all 
parts of the country. Several interesting resolutions 
will be considered, among which may be mentioned 
two to be moved by Sir Douglas Newton, dealing 
with the facilities of railway goods stations for the 
rapid transit of soft fruit and other perishable pro¬ 
duce. The question is especially difficult at the pre- 
sent time, when railway services have to be cut tailed. 

In connection with the presentation on June 39 of 
the John Fritz medal to Sir Robert Hadfield, which 
was announced In Nature of May 3, it may be of 
interest to record the events which led to the institu¬ 
tion of this medal. In 190a a number of friends and 
associates of John Fritz, the American engineer who 
brought about great changes in the Iron and steel in¬ 
dustry in the United States, decided to celebrate his 
eightieth birthday by establishing a fund, the income 
from which ahould be used to strike annually a John 
Frits medal for scientific and Industrial achievement 
In any field of pure or applied science. A committee 
consisting of representatives of the American Societies 
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of Civil and Mechanical Engineers and the American 
Institutes of Mining and Electrical Engineers was 
appointed, and an impression of an appropriate design 
was presented to John Fritz at a great dinner given in 
the Waldorf Hotel, New York. After the die had 
been completed the committee continued in existence 
as the John Fritz Medal Fund Corporation. One 
member of each of the societies Instrumental in found¬ 
ing the fund Is now elected annually to serve on the 
committee foi a period of four years; the members 
of the committee also act as a board of award. The 
medal, which is of gold, is awarded annually, without 
restriction on account of nationality or sex, and it is 
accompanied J>v a diploma reciting the origin of the 
medal and the specific achievement for which the 
aw aid is made. The first award, in 1903, was made 
to John Fritz, and the second, in 1905, to Lord Kelvin, 
“for work in cable telegraphy and other general 
scientific achievements." Since then an award has 
been made every year with the exception of 1913, and 
the list of recipients contains such well-known names 
as George Westinghouse, Dr Alexander Bell, 
Thomas A Edison, Sir William H. White, and Elihu 
1 horn son. 

The second issue, that for April, of the Anliquariet’ 
Journal, the journal of the Society of Antiquaries of 
London, is fully up to the level of the first number, 
and the publication marks a distinct advance in the 
popularisation of the science of archaeology. Mr. A. 
Leslie Armstrong announces the discovery of engrav¬ 
ings found at Grime’s Graves, Noifolk, on flints 
associated with a series of flint implements of Le 
Moustier type, bone tools, and pottery, on a level 
immediately ovci lying glacial land. One is a 
naturalistic tepresentation on flint-crust of a stag or 
perhaps an eik. The authorities at the Natural His¬ 
tory Museum regard this animal as an elk, known 
in America as “moose.’’ In the discussion which 
followed, the ptesident suggested that the art of the 
engravings seemed to lx* of the same character as the 
French cave series, though he would not say the 
resemblance was conclusive “ In recent years dis¬ 
coveries at Grime’s Graves, Norlhfleet, and elsewhere 
had reduced the sequence of prehistoric periods to a 
state of flux. If type, material, and coloration, singly 
or collectively, meant nothing at all, the whole struc¬ 
ture of prehistoric study was undermined. In any 
case, the Grime’s Graves industry did not seem to 
belong to the ordinary Neolithic period.” 

In the April issue of Man Sir Ray Lankester 
describes, with illustrations, a remarkable flint im¬ 
plement found lying on the surface of a field within 
ten yards of the gravel-pit in which the jawbone of 
Eoanthropus was discovered in 1913. He proposes 
to call this specimen “the Piltdown batiform,” and 
he expresses the hope that it may be placed with 
the other Piltdown flints in the Geological Depart¬ 
ment of the British Museum. He thus sums up the 
question “ In my opinion the facts hitherto ascer¬ 
tained do not justify the identification of the period 
at which Eoanthropus lived with the period at which 
any of the flint implements discovered in the Pitt- 
down gravel were fashioned, nor do we know enough 
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to make tha m» t l on that implement* of Mousterlan 
or Acheulasan or Chettaan or prt-Chellsean work, 
manahip wore not manufactured or In un when 
Eoanthropus flourished. Assuredly we are not in a 
position to assume either that Eoanthropus manu¬ 
factured flint implements, or, on the other hand, that 
he did not do so. To me it seems improbable that 
Eoanthropus had anything to do with flint imple¬ 
ments at ail, although more likely that he suffered 
from them rather than that he benefited by their use." 

In an article on the conditions of cellular im¬ 
mortality (Set. Monthly, vol. xll., No, 4, p. 3*1) Prof. 
Raymond Pearl discusses artificial parthenogenesis 
and tissue culture and the views regarding senescence 
to which thev lead. The life of the unfertilised egg- 
cell can be prolonged only bv fertilisation or by some 
other stimulus to development. The experiments of 
Leo Loeb, Harrison, Burrows, Carrel, and others 
in the culture not only of embryonic, but also of adult, 
tissues in vitro show that the phenomena of senes¬ 
cence do not originate In the cells themselves; for 
all the essential body-tissues, including heart-muscle, 
nerve-cells, spleen, connective tissue, and kidney-cells, 
have been shown to be capable of multiplication in- 
definitely by mitotic division outside the body. With 
Improved methods Carrel has kept a strain of con¬ 
nective tissue from the chick’s heart alive and grow¬ 
ing for nine years. There is, therefore, a potential 
immortality not only of germ-cells, but also of tissue- 
cells, and senescence Is a phenomenon of the dif¬ 
ferentiated body as a whole, due to the effects of the 
various types of cells upon each other. 

In the Journal of the Quekett Microscopical Club 
(vol. xiv.. November, 1920) Mr. G. T. Harris describes 
the Desmld flora of a small area in East Devon, and 
compares It with that of Dartmoor in order to elucidate 
the Influence of geological beds on the species density 
of the Desmld flora Dartmoor is a Palseoioic, semi- 
mountainous area of extensive peat deposits, great 
rainfall, and deep bogs; the other, a Triasslc, low- 
land area, with no peat-bogs, moderate rainfall, and 
unimportant bogs. The numerical results from each 
area were surprisingly similar, indicating that the 
factors Influencing the richness or poverty of 
Desmld floras must be sought elsewhere than In the 
geological beds upon which the habitats stand; and 
a recent Investigation of the Desmld flora of a dls- 
trlct on Eocene beds confirms this statement. The 
species density of the two districts is also practically 
the same. A systematic list of the species and vane- 
ties from the Trlassic area, 499 in number, is given. 
This adds 12a forms to the Desmld flora of Devon¬ 
shire, bringing it up to a total of about 500 species 
and varieties. From gatherings made during the 
winter it woutd appear that most species in a southern 
county like Devon pass the winter in the vegetative 
state. 

Tim Forestry Commission in a recent report states 
that up to April It had acquired for planting 
97,160 acres of land, of which 36,68s acres are in 
England and Wales, 54,972 acres In Scotland, and 
5506 acres In Ireland. The area of 1586 acres 
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planted under favourable condition# ip 1919-20 oop^ 
tinues to show satisfactory growth. During' the 
1920-21 season 6257 acre* were planted at seventeen 
centres In England and Wales, nine centres in Scot¬ 
land, and twelve centres in Ireland, while new nur¬ 
series have been established in various parte of the 
country. The Commission has published a report 
of the British Empire Forestry Conference held In 
London last July, which can be obtained through any 
bookseller, or from H.M. Stationery Office (72. 6d * 
Leaflets on forest pests—No. a, Chtrmts Cooltyi ; 
No. 3, The Pine Shoot Beetle; and No. 4, Hylaslct 
ater —can be obtained free on application to the Com- 
mission at 22 Grosvenor Gardens, London, S.W.i. 

Tint disposal of the ddbris from hydraulic mining 
and its influent e on the lower courses of rivers have 
been urgent problems in California for the last half, 
century. A monograph on the subject by the late 
Dr. G. K. Gilbert is published by the United States 
Geological Survey entitled "Hydraulic Mining Dfbris 
in the Sierra Nevada ’’ (Professional Paper 105) The 
material washed from the hillsides is carried by the 
| creeks and rivers, and eventually finds lodgment In 
the lower reaches of the streams and during floods on 
| the riparian lands, thus doing a considerable amount 
of harm to navigation and agriculture. For these 
reasons hydraulic mining has been severely restricted 
I for many years. The bays of the San Francisco 
system have been sounded and mapped more than 
once, and comparisons made between early and recent 
maps show that the areas of the bays have been 
much reduced by the seaward growth of mudd\ 
shoal*. Since the discovery of gold and the beginning 
of hydraulic mining more than 1,000,000,000 cubic 
yards of material have been deposited in the various 
bays. Dr. Gilbert made careful researches on the 
effect of this shoaling and diminution of area on the 
tidal currents and depths of water on the Golden 
Gate bar. The crest of the bar shows a retreat 
towards the land, but no reduction In depth since 
1855, and the navigability of the bar has apparently 
not yet been affected. 

In the Journal of fhe Franklin Institute for April 
Mr. A. H. Armstrong considers the economic aspects 
of railway electrification in the United States. He 
points out that at the present time we we facing 
the facts of an eight-hour working day with overtime 
costing 50 per cent, more, greatly Increased wages, 
fuel prices at levels never before reached, and main¬ 
tenance costs at almost prohibitive values. With no 
immediate prospect in sight of any material reduc¬ 
tion in the price of labour, ita output muat be In¬ 
creased, and electric operation effects this both on 
the railway line and in the workshop. The elec¬ 
trification of railways Is a very coetly operation, but 
the saving in operating expenses enables a reasonable 
return to be obtained on the capital expanded. The 
argument for electrification, however, rests on a 
broader foundation than this. The national prosperity 
of America is bound up with the future growth of 
its transport system, and this growth depends on the 
adoption of electrification. An incidental advantage 
of electrification Is that It would pave one-aixth of «8 
the coal mined in the United States. 
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Tn fourth annual general meeting of the Society the course of the evening the president referred to 
of Glass Technology was held at University College the proposed legislation affecting the industry and 
j-npAm, on April ao, when Dr Moms W Travers maintained that the total prohibition of the lmporta- 
wai elected president in succession to Mr S N two of all chemical glassware except under licence 
Jenlcmson The new president delivered an address was essential to that branch of the industry Elec- 
on the importance of quantitative investigation in tnc lamp bulbs should also have been included in 
<Uoimg W1 th technical gl««« problems The speaker the Bill Assistance would be necessary if the manu- 
directed attention to the fact that the late Lord facture of these articles were to be continued in this 
Moulton, who was to have presided at the society’s country 

dinner that evening had brought about a great 1m- Missus G E Stechert and Co 131 West 35th 
provement in the efficiency of explosives factories by , Street New \ ork (London 2 Star \ ard Carey 
applying quantitative investigation to the processes | Street W C 2) have sent us a copy of their csta- 
conducted m them The energy balance sheet of a logue (New Series xl) of second hand books relating 
factory was as important as its financial balance I to natural history It contains some hundreds of 
sheet and the efficiency of a furnace for instance | titles and is classified as fallows —General Natural 
should be accurately known so that a full account Science Agriculture Foiestrv harming Botany, 
could be given of all heat which entered it This I Zoolog) Omitholog\ Ichthv log) Entomology, 
principle was illustrated by application to several | Gaidcning ind Supple nent l he prices asked (in 
furnace problems There was also a wide field for 1 American dollars) ljptar to 1 e \fr\ moderate 
investigations bearing on the nature of glass and 1 An interesting little latalogue (No 414) of nearly 
recent work had shown that gliss in the solid condi four hundred works (books and engravings) on the 
tion resembled the elastic gels rather than the liquids J topography of Kent and Susses, has just been issued 
A paper on automatic glass feeding devices was com- I by Mr T Edwards 8) High Street Mar>lebone W 1 
municated by Messrs G Dowse and E Meigh and It will doubtless appeal t residents in the two 
the society s third annual dinner followed During <_ aunties named and to mam others 


Our Astronomical Column. 


Comets —It appears that Dubiago s comet was dis¬ 
covered by him at Kaaan on April 24 and observed 
at Pulkovo a few days later It has now been ob 
served in England by Dr Steavenson whose observa 
tions enable the orbit to be improved This has 
already been done approximately with the following 
result — 

T 1921 May 7 177 GMT, u ioo° 13 ft 65° 58 
1 22 0 20 log q 00481 

Ephemera for Greenwich Midnight 

N *** u » r l< ** 

Mav 28 q 38 s7 3, 5-> 00680 00172 

]une 1 to o 27 13 18 00756 00179 

5 10 20 55 30 30 00840 00203 

9 10 40 22 27 32 o 0933 o 0250 

13 105843 3437 01033 00318 

17 11 16 3 21 3o 01137 0-0406 

It# total light is probablv equal to a 9th magni 
tude star it should be readily visible in an ordinary 
telescope in the absence of the moon 

The errors of the ephemeris of comet Pons Win 
necke have become so large that it is well to give the 
revised orbit lately received from Prof Crawford and 
Miss Lew with the ephemeris, for Greenwich mid 
night, deduced from It 

T 1921 June 1295 GMT, « 170 0 yt ft 9 7 ° 51' 
t 18 0 50*, log q 001703, e 06779, period (assumed) 
58 years 

h m\ ™ 101 r Lo «* 

May 27 19 35 27 43 16N 00272 9-2698 

31 20 16 47 39 36 0-0230 9*2226 

June 4 21 o 39 33 52 0-0198 91818 

8 21 44 21 26 4 00178 91537 

12 22 24 43 16 37 00170 9 *446 

16 23 o 20 650N 00175 9157* 

20 33 31 s 3 14 S 0-0192 9 toot 

24 23 56 42 9 55 s ooan 9-2295 

After this thfe comet will travel south rapidly, It should 
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be observable in (he southern hemisphere until 
September 

Iheokt of Jui ITERS bArEi litfs, —Pi of Sampson’s 
tables of Jupiter s satellites ha\e been in use in the 
national ephemendes for 9eviral \ears but the theory 
on which thev were base! has onl\ just appeared in 
print being \ol bud of Memoirs of the Royal Astro 
nomical Society The author Commences with a 
review of the work of I aplace D lambre Damoiseau 
and Somllart he explains that the discordances that 
still exist between the tables and observation are due 
to the fait that in deducing the fundamental elements 
with the aid of the older theories it was assumed 
that onl\ the leading teim of these would be involved 
It was discovered (too I te to alter the tab! s) th-it 
some seiondary terms n th oldti theories were s< 
seriously wrong that the tables are sensibly affected 
One suih error mav affect the lime of an rilipse of 
Satellite IV by 140s 

The elements it the piesent dav were derivtd chief!v 
from the Harvard photometric obsenat ons of eclipses 
These permit of the deduction of an exceedingly 
accurate value of the equatorial semi-diameter of 
Jupiter, the mean of the Harvard and Durham dis¬ 
cussions is 18 q37* 

The adopted value of Jupiter’s mass is 1/104735 
but it is noted that a discussion of recent measures 
and photographs in ontunrtion with the theory leads 
to the value 1/10*70 It would however be rash to 
alter the accepted value which rests largely on the 
perturbations of minor planets and the comet Pons 
Wlnnecke 

One advantage of the delay in publishing the 
theory Is that it has enabled a list to be given of the 
errata and omissions that have been detected One 
such was found soon after the tables were printed 
and a supplementary page was Issued 

Mr In net directed attention to two omitted terms; 
one due to the effect of the sun on Satellite IV has 
a coefficient of 76* The other is a long-period term 
period for III *6$ years coefficient about 6' The 
values for IV are not very different 
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An Early Chellean Palaeolithic Workshop-site at Cromer 


A T a meeting of the Royal Anthropological Institute 
held in the rooms of the Royal Society, Burling 
ton House, on May 3 Mr Reid Moir exhibited a 
large collection of ochreous flint implements cores 
and flakes recovered upon a limited area of foreshore 
exposed at low water at Cromer Norfolk These 
specimens are remarkable not only for their brilliant 
and arresting ochreous coloration but also because 
of the large and massive sire of many of the artefacts 
Many of them are evidently fashioned for comfortable 
prehension but It is dear that the hands of the 
ancient Cromenan people must have been much larger 
than those of modern man Several examples of 
Early Chellean implements with coarse flaking upon 
the upper and lower surfaces have been found at 
the Cromer site associated with rostra car mates 
choppers scrapers points partly finished specimens 
cores and flakes 

It is evident that an actual workshop site of Early 
Chellean age is represented at Cromer and from its 
position appears to bt referable to the lowermost 
stratum of the Cromer Forest Bed series of deposits 
The Cromer Forest Bed strata are generally regarded 
as of Upper Pliocene age and it seems therefore 
that the earliest Chellean implements—such as are 
usually found in river terrace gravels—must in East 
Anglia be regarded as of Pliocene date It is of 
interest to note that the massive human foss 1 jaw 
bone found at He delberg in Germany was supposed 
to be of about the same antiquity as the Cromer 
Forest Bed The ind vidual represented by this jaw 
bone would appear to have been of almost gorilla like 
size and strength and it may be that the massive 
Cromer implements which have been found were made 
by people of the Heidelberg tvpt 
An animated discussion followed the reading of the 

K Prof Arthur Keith past president who was 
e chair said that while it would be impertinent 
for him to attempt to criticise Mr Reid Moir s com 
munication he considered it of outstanding import 
ance in the study of the antiquity of man in th s 
country Th s site woild appear to be the most 
anc ent workshop-floor which had yet been discovered 


Sir William Boyd Dawkins said that no geological 
evidence had been brought forward for the relation of 
the flints on this site with the Forest Bed senes, 
they were no more than a foreshore accumulation of 
flints which differed in no way from other flints found 
on the foreshore along the whole East and South 
Coast hurt her it was assumed that the Forest Bed 
fauna was Pliocene but it had been shown more 
than forty years ago that the Forest Bed senes in 
eluded recent mammalia absent from the Pliocene 
deposits of France and Italy and therefore they 
should be regarded as Early Pleistocene 
Sir E Ray Lankester said th it the use of the terms 
Pliocene 1 and Pleistocene was purely arbitrary 
and did not affect the facts Ihese specimens were 
quite unlike foreshore flints in their large size their 
flaking and their coloration Mr S Hazzledine 
Warren denied that any evidence had been brought 
forward in support of the very definite assertion of 
date and it was his opinion that if a boring were 
made at the base of the cliff as had been suggested 
nothing similar to the conditions on the foreshore 
would be found at the base of the forest Bed series 
Mr Haward considered the site represented merely 
an outcrop of one of the zones of flints wh ch are 
found slop ng down to the sea in the neighbouring 
cliffs Mr Barnes said that the case was not made 
out The number of implements vas small while a 
flake afforded little as a cr tenon of human manufai 
ture It was essential that a bor ng should be made 
at the base of the cliff Mr Reg n Id Sm th on the 
other hand ma ntained that Mr Reid Moir had mad 
out a pnma facte case it was only the queBt on of 
provenance which gave rise to doubt In refernng 
to the disproportionate number of flakes on the site 
he mentioned one of the floors investigated at Swans 
combe on which no implement but only a large 
number of flakes had been found 
The ser es of humanly fashioned flints collected by 
Mr Reid Moir Is to remain on exhibit for one month 
m the rooms of the Royal Society Burlington House 
where the specimens can he seen and exa timed by 
those interested 


Hydrology of the Weatem State* of North America 

By Dr Brysson Cunningham 


T HREE Water Supply Papers prepared under the 
direction of the United States Geological Survey 
contain features of interest respecting the natural 
conditions which prevail in the undeveloped territory 
letween the 108th and n8th meridians of west longf 
tude 

(1) \ sequence of devastating floods which swept 
the 10 nties of southern Cal forma in January 1916 
s deserbed In Water Supply Paper No 426 with 
records of the precipitation run-off and attendant 
phenomena The rainfall was heaviest and its effects 
most disastrous in San Diego Countv which for nearly 
a month after the storm was cut off from com 
munication with the rest of die State The mean 
precipitation for the period January 14 30 in different 
port* of the countv ranged from 20 tn to 30 in 


»<) So tamCaHb naodtoTluuary 96 ByH D McGtataa 
nd r C Start. Watt, Supply Pap«r No it* (1) Tta N»t»Jo 
Country By Hertart T Cro*o y W» or supply Poptr No 1*0. 
(j) Gaoloay and Watar Kaaouroaa at Bis Smoky Clayton amt Anal 
Syr ns VaTkjy 1 Nayaifa By Oacar V Mthnar Watar Supply Papor 
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The normal annual rainfall at San Diego is in the 
neighbourhood of 10-15 in As a result of the down 
pour the Lower Otay Dam forming part of the reser 
voir system for the city of San Diego was swept 
away and the Sweetwater Reservoir developed serious 
fractures Twenty two lives were lost in the flood 
from the former reservo r A huge wall of water 
variously described as from 6 ft to 20 ft in height 
rushed down the vallev covering the distance from 
the dam site to Palm City (about ten miles) in forty 
eight minutes and carrying everything before it An 
impressive idea of the devastated area is obtained 
from the photographs which illustrate the report 
There is also a large scale map of the district 
(2) Upon the borders of the States of Utah New 
Mexico and Ancona lies an area of reservation 
known as the Navajo Country set aside for indigenous 
Indian tnbes It is a region of which very little 
hitherto has been known and it remains more or 
less in a primitive condition The area is consider 
able about 25 715 square miles it it the most exten- 
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tlve tract of undeveloped reservation land within the 
United States This area forms the subject of a 
geographical and hydrographical reconnaissance by 
Mr Gregory, whose report is embodied in Water 
Supply Paper No 380 

The exploration of a little-known region has con 
siderable attractions for the adventurous ind Mr 
Gregory in a personal introductory note confesses to 
its powerful appeal The Navajo country, he points 
out contains the remnants of -in almost extinct nee 
whose long occupation of the district is recorded in 
ruined dwellings and abandoned fields It is true thit 
roads hive been established along selected routes but 
by far the larger portion of the territory is accessible 
onlv bv trills ana in the rougher areis no rt cgms 
able trad s ire to be found 

The countiy contains many extremdv interesting 
feituies topographical gcologuil ind hydro 
graphic d The 200 pages of the report ire replete 
with viluable notes on the mturil r sources of the 
district ind indicate 1 c ireful ind punstikmg mves 
tigation Topof,riphuilly the country forms pirt of 
the Colorado phteau 1 region of flit King or slightly 
tilted rocks rut bv cifions and surmounted by mesas 
and buttes So numerous ind so closelv interliccd 
ire the ciflons in some portions of this singulir r gion 
that they have displaced ill but srittered remnants of 
the original plateiu leicing narrow wills isolated 
ridges ind spires so slender that they seem to totter 
on thetr bases shooting up to in enormous height 
from the caults below ” 

The most inaccessible least known and roughest 
portion of the reservation is a region of bare red 


sandstone rock forming a plateau, known a* the 
Rainbow Plateau, intersected by innumerable caAone 
some of which are bridged by natural arches One of 
them is a symmetrical semi circular curve with a span 
of 274 ft gives its name of The Rainbow ” to 
the plateau 

The Navijo Indnn is given a fairly good character, 
he is vigorous intelligent and capable of hard work 
provided it be not too continuous He is however 
independent towards those who engage his services 
I and liable to take himself off He will help him- 
' self t> interest ng trinkets ind to food but may be 
trusted with valuable things and with important 
missions ” 

The report is well illustritcd b\ photognphs ind 
mips 

(3) B g Smoky Villey th subject of Water Supply 
Piper No 423 is i typical Nevada desert valley—a 
phm hemmed in bv mountan ranges and underlain 
bv porous rock waste eroded therefrom It once con 
tuned two large lakes one 40 miles long and 9 miles 
in miMmum width m the upper pirt of the vallec 
ind the other about 22 miles long bv si miles wide 
in the lower p irt The depth of the former ranged 
to is much is i-o ft and of the litter to 70 ft The 
e\istfnt« f these lit < s is deduced from shore features 
wh rh ire still in existence The climate is distinctly 
chtr ttenst of in ind tract the annual rainfall 
being generilh il out 6 m or 7 m or even less 
Ihe \ alley is but sparsely populated and the 
l settlers arc principally engaged in muling or null 
tnfc The report contains mips diagrams and 
I h togi iphs 


The Plaice Fishery in the Belt 

T-HIi sea fisheries of Great Britain, though perhaps 
A of less importance to the prosperity of the 
country than the supply of coal are nevertheless of 
vital interest in more ways than one Consequently 
anything bearing on the problems connected with 
them especially as to their permanence ought to 
awaken interest in all who have practically studied 
this intricate subject as well is to arrest the attention 
of the legislators and the public Few nations ha\e 
done more in proportion to their populations than the 
Danes in unravelling various problems of the sea 
fisheries and were it only for the single case of the 
remarkable life-history of the eel as elucidated b\ 
Dr Johs Schmidt their labours merit careful attention 
as well as commendation 

The Report of the Danish Biological Station for 
1920, by tne experienced expert Dr Petersen, who is 
well known in fisheries researches and for trans 
planting so successfully the plaice into the Limfjord 
discloses a new feature in the plaice hsherv of the 
Belt Sea and neighbouring waters No fiah in the 
North Sea indeed, has given more solicitude to 
scientific investigators and the fishing industry than 
the plaice which, after the twenty years’ labours of 
the International Fisheries Council was singled out 
as the only form requiring legislation Dr Petersen 
the author of the Danish report hitherto has held 
the belief that it was possible to produce impoverish 
ment of certain areas by over fishing thougn at the 
Dundee meeting of the British Association m 1912, 
when Impoverishment ” was challenged, he declined 
to give an opinion, nor did anyone present support it 
Dr Petersen, indeed, had in former years pointed out 

1 On th* Stock of Pin co io Relation to tbo Intoowra F iMns of tho 
Promt Tunn n the Belt Sea and ntber Water* Report of the Don ah 
Bwtoftr*! Station to tho Daai*b Board of Africa! ore nru raw By 
Dr C O J Peterren (Copeobageo 1 G K C pad 19*1) 
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Sea and Neighbouring Waters 1 
the decline of a Danish plaice fishery, but, as Dr 
H M Kyle afterwards proved, that was a mis¬ 
apprehension Now in this report of 1920 we have 
the remarkable admission that the intensive pluce 
fishing, first by gill nets ind then by st ines with otter 
boards (which increased greatly from 1912 to 1019) 
w orked from motor boats in the Belt Sea and neigh 
hourhood, has resulted not in the impoverishment 
of the area, but in the more rapid growth of the 
pi lice of to-day The plaice now fished are younger, 
larger and better fishes than formerly though tnev 
are fewer on a given hectare but the yearlv yield is 
larger Further, in the words of Dr Petersen the 
plaice got formerly wo did not core to eat now 
we regard them as delicacies ’ 

Dr Petersen supports his views by the Fisl eret 
Beretnings statistics for twenty years, which show 
that this intensive fisheiy has hid the effect of in¬ 
creasing the weight of plaice from an average of 
5 kg per score to to kg per score The original 
dense old stock has been fished out, and a new, 
quick growing race fewer in number per hectare, has 
fortunately appeared It ts like a lawn which » 
cut many times a \ear in lieu of once every second 
vear the latter method produces old bid grass only, 
the former gives much more and better grass, but 
calls for much more work ” Instead of 500 tons 
before 1900 the fishery of the area now produces 
1000 tons, indeed, in 1912, 1913, and 1919 the yield 
was about 3000 tons and valued at 3 000 000 kroner 
In 1900 the fishing in the Great Belt at 22 m 
produced manv undersued plaice amongst the larger 
form* of 40 cm , and there was a majority of mates 
In iqjo there were few undersized forms, and 
generally they were larger and heavier than before, 
the larger being similar to the larger in 1900 and 
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the females wet* m the majority. The th ree- and four- oto and young, for be thinks this Is variable awl 

year-olds were on an average larger than the old plaice possibly deficient, but « has long been demonstrated 

of farmer times, the latter being slow growing and that the supply of food on the bottom, in ma d wat er, 

consuming the available food without much increase and near me surface is everywhere both persistent 

in bulk Thus tile intensive fishing had improved the and ample, and no effort of man can, as a rule, 

growth of the plaice in the area Further, in the modify it beyond low water The contrast between 

small waters of the Belt the young plaice have but a the sea and the fresh waters in tint respect is often 

short distance to travel to reach places where rapid misunderstood Taking a broad view of Dr Peter- 

growth occurs, whereas in the Kattegat and the sen’s observations, and without placing undue weight 

North Sea it is otherwise In these deep basins of on the effects of intensive fishing in the Belt See, 

the Beit, moreover, gill-net fishing south of Faaborg they simply bear out the marvellous ways of Nature 

has hindered over-population The food of the plaice in the ocean, especially in connection with the food- 

m the area consists largely of Macoma baltica, Abra fishes, the recuperative powers of winch are hide 

alba and the annelid Nephthys pendent of artificial interference Some may clasp 

Dr Petersen anticipates that similar results to the and nurse the phantom of impoverishment ” of this 

foregoing in larger areas might be attained by trans- or that place (seldom located) but Nature unheeding 

planting, and he would recommend prohibition against quietly answers by her annual swarms of young and 

landing plaice in the spawning season He places bv the rich and perennial harvest of food fishes which 

much weight on the supply of food for the plaice, everywhere rewards industrial energy W C M 


The Melbourne Meeting of 


TT was arranged that the fifteenth meeting of the 
* Australasian Association for the Advancement of 
Science should be held at Hobart on January 5-11 
last when, on December 18 passenger communication 
with Tasmania was cut off bv a strike and eventuall) , 
it was decided to hold the meeting at Melbourne By 
this unavoidable decision a grave disappointment was 
inflicted on the Tasmanian executive who had worked 
for months at the organisation of the meeting and 
also on Australians who desired to combine a holiday 
with participation in the science congress Further it 
meant that a great strain was placed upon the Mel¬ 
bourne officials who had to arrange local details at 
short notice after a particularly strenuous time 
during midsummer Nevertheless the meeting was 
one of the most successful ever held and members have 
especial reason to be grateful to the president of the 
association (Sir Baldwin Spencer) and to the local 
secretary (Dr Georgina Sweet) who, at the head of 
a band of devoted assistants worked early and late 
and thu# secured the fine results obtained 

A feature of the meeting wes the number and 1m 
porta nee of the sectional and intersections! discussions 
many of the papers being taken as read in order to 
afford an opportunity for the interchange of ideas on 
subjects wn ch are of special importance to the 
Commonwealth 

During the transaction of business it was decided 
that the invitation of the New Zealand Institute to 
hold the next meeting in January 1923 at Wellington, 
New Zealand, should be accepted It was also re 
solved that meetings in New South Wales, Victoria 
or Tasmania shall in future alternate generally with 
those in the more remote States 

The permanent honorary secretary, Mr J H 
Maiden asked to be relieved of the duties of his 
office as from December 31, 1921, aad on the motion 
of the president a resolution was unanimously earned 
recording the council« deep appreciation of Mr 
Maiden's valuable services to science and to the asso¬ 
ciation during fire past fourteen years. 

The council made a formal offer of the presidency 
for the Wellington meeting to Mr J H Maiden, who 
gratefully acknowledged the compliment, but asked 
to be excused acceptance of the honour The name 
of Mr G H Kmbbs Commonwealth Statistician, 
vieMnesHtent, was then submitted, aad ha was 
unanimously elected Mr Knibbe has ren d er e d the 
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be Australasian Association 

association invaluable service during 1 long period 
of years Mr E ( Andrews Government Geologist 
of New South Wales was unanimously elected to the 
office of permanent honorary secretary as from 
January i, 1922 

The council recorded its deep sense of the value of 
the experimental work in aeronautic* of the late 
Laurence Hargrave which has led to such remark 
able results in the evolution of aviation, and proved 
of such immense importance during the recent war 

Mueller Memorial Midals —It was deeded to award 
two medals as follows - (1) Mr R T Baker 
curator of the Technological Museum Sydney in 
acknowledgment of hi» eminent services to botany 
particularly in regard to Eucalyptus, and (2) Prof 
C Chilton ptofessor of biologv Christchurch New 
Zealand in acknowledgment of his eminent serv ces to 
eoologv particularly m regard to the Crustacea 

Australian National Research Council —In 1919 
Australia was invited to take part n the formation 
of an International Research Counc 1 Two represen 
tatives of various branches of science were appointed 
to form a provisional committee, and it was decided 
to refer the mattei of tho constitution of the permanent 
body to the council of the associat on at the Hobart 
(Melbourne) meeting A sub committee of the latter 
was appointed to draw up a scheme which was adopted 
by the council It provides that a National Research 
Council for Australia shall be instituted, consisting 
of not more than one hundred members representative 
of the following branches of science (1) agriculture, 
fa) anthropology (3) astronomy, (4) botany, (5) 
chemistry, (6) economics and statistics, (7) engineer¬ 
ing , (8) geography (9) geology, (10) mathematics, 
fn) mental science and education, (1a) metallurgy 
(13) meteorology, (14) pathology, (it) phvsica, iftG> 
physiology, (17) veterinary sc enoe, (i8) zoology The 
present provisional council 13 to meet m Sydney in Mav 
of this j ear to co-opt additional members, and the 
council to constituted will meet as soon afterwards 
at is possible It is empowered to appoint (a) such 
office-bearers as it may determine, (b) such standing 
and special committees as it may deem necessary for 
national or international purposes, and (c) a number 
of associate members chosen from among the scientific 
workers at Australia who are deemed likely to confer 
benefit by their researches The council will submit a 
full report of its work and proceedings to the Austra¬ 
lian Association for the Advancement of Science at 
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each meeting of the latter Until other arrangements 
an made for the upkeep of the council each member 
thereof will contribute the sum of no guineas per 
annum and each associate member one guinea. 

Resolutions of the General Council 

Section A (Astronoim Mathematics and Physics) 
— That as regaids thr following committee* Solar 
Physics Seismology itir stnal Magnet sm lidal 
Survey, Physical and Chemical Constants ind Longi¬ 
tude—since their methods ot working involve inter 
national co-operation these commit ees should be 
allowed to lapse and that the respons bility fir cairy 
tng on these researches be tr msfei red to the \usli ilian 
National Research Council 

lhat the sum of -o/ leferred to n the leport of 
the secretary of the Physical and CIk mini Constants 
Committee be approved and forty irded to Dr VI irie 

Macquarie Island Committee (Sir 1 VV Edge 
worth David seiretarv) —lht report w is adopted ind 
the names of Sir Baldwin Spencer Sir Doughs 
Maw son and C ipt J K Divis vet add d to it 
Ihe question of reopening the wuel ss station at 
Macquarie Isl ind est iblish d there orig nally by th 
Austral isian Antaictic Expedition uikIli Si Doughs 
Maw son with the 1 opei it n of the Commonwc ilih 
Me eorological Oftie Ins g\**n use to some dilftr 
ene f op n oil and th leu 10I gists now give pie 
cedtnce to the est ibl shine ill f stations at Kerguelen 
or the Island of St Paul Th qu stion of it estab 
hsh ng the wneles* station 11 Maiqume Isluid must 
therefote be for tlie j resent | istponcl The question 
of cuitng a roologied til botan cal pi s rye at 
Macquarie Island is 1 11s ier It b w rthy of fis ur 
able consideiation 

Committee for the Study of Earth Movements by 
Horizontal Pendulums (formerly the Committee for 
Determination of Gravity in Certain Critical Locah 
ties) — V preliminary account of the installation and 
working of the pendulums at Burrmjuck was read 
before flit Royal Society of N w South Wales (Journ 
Ro> Soc NSW 1915) The observations have bien 
systematically earned out by Mr \ Goodwin since 
the pendulums were fust established Dr L A 
Cotton of the University of Sydney furnished 1 
report, the examination of the records since the pre 
liminary account already referred to has served to 
explain in large measure the movement which was 
then regarded as being secular in character It now 
appears that the movement is chieflv, if not wholly 
seasonal in character and a function of the under 
ground temperature It is of course essential for 
this work, as well as for the main investigation 
to have a detailed geological and topographical survey 
of the area This work was taken up about two 
years ago, and though far from completion has 
yielded important information with reg trd to the litho 
graphical characters ind rock structures of the area 
under investigation The general council voted the 
sum of lost, already expended in anticipation, 
together with 50! lot the futuie work of this com 
mittee 

The Samoan Observatory at Apia —The observatory 
was founded by the Germans in 1002, and is described 
in the New Zealand Journal of Science and Techno 
logy (vol 111 p 157, 1930) by Dr C E \dams and 
Prof Marsden It is considered most desirable that 
it should be maintained at nre-war efficiency, and that 
the cost of it be contributed to by Great Britain, New 
Zealand and Australia A resolution was passed 
urging upon the Federal and State Governments the 
Importance of the work of the observatory in Samoa 
ana the desirability of contributing 1000J per annum 
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as the Australian share of the cost of upkeep of this 
institution as an Imperial observatory 
Section C (Geology and Mineralogy )—It was 
decided to form a committee for the classification and 
lorrelation of the Carboniferous and Permian rocks 
if Australia in the plate of a lonunittee bearing the 
name Permo Carbomfuous of Australia and 
mother committee under the title For the Investiga 
tion of the Stiucturil It tins and Land Forms in 
\ustralasia to supersede the two committees on 
Structural Features in Austral isia and Physio¬ 
graphic Features of Austral isia The Glacial 
Phenomena Committee was re appointed with Sir 
Edgeworth David as secretary lhe report of the 
committee was adopted It consisted chieflv of ob 
servations by Mr Loftus Hills Government Geologist 
of Tasmania, on Glacial cirques and moraines in 
Tasmania together with Glacial Notes from New 
Zealand by Mr R Speight and brief remarks con¬ 
cerning South Australia by Prof \V Howchin 
The Kainozoic and Quaternary Climate of Aus 
tralasia Committee was re appointed with Mr R 
Speight as secretary lhe Alkaline Rocks of Aus¬ 
tralasia Committee was also re appointed with Prof 
L Si eats and Dr H C Rich ird* is secretaries and 
the sum of 50! w is v >ted f 1 \pmses 

Vr< put was submilt dbv Pnf 1 SI ats w 1 m hem 
bodies riferenrts to the work if Prof H C Richards 
in south e istern Queensland ind recorded by him in 
the Journ Roy Soe Queensland (vols xxvii and 
xxx ) \s regards Tisminn Pi of Skeats has sup 
plied a note on the age of the alkaline rocks of Port 
( ygnet etc (Proe R >v See Viet vol \xi\ ) The 
same author wrote a note tn the Tertiary alkaline 
rocks of Victoria for the British Association at its 
Melbourne meeting in 1914 Sinci then he his made 
’a numbei of additional observations which are 
detailed 

A committee was appointed to collect information 
11 1 gard to the oc urrence of artesian water in 
Vustnln with Mr S A Ward Government Geo 
logist of South Australia as se retary 
Section D ( Biology ) —It was de ded that a resolu¬ 
tion be sent to the Premier of South Australia cm 
phasismg the grtat national and s entific importance 
of the preservation of native fauni and flora, and 
congratulating the Government on thp legislation re 
eitly passed constituting Hinder s ( hase m kai 
earoo Island 1 n itnnal teservi f r fauna ind flora 
I mediate steps should be tjkcn t give full effect to 
that legslition The Government is further urged 
to give full consideration to the unique importance 
w Inch attirhes to the c institution of thi whole of 
Kangiroo Island as a national fauna and flora reserve, 
as well as to the protection of the land, fresh water 
and sub aquatic fauna and flora of all the islands in 
South Australian waters other than Kangaroo Island 
w hich are actively useu for farming pursuits 
The Ecology Committee was re-appointed with 
some additional names (Dr C S Sutton secretary) 
It was further resolved that a committee be appointed 
to collect data and initiate a reasonably detailed eco¬ 
logical map of Australia marking out the distribution 
of the salt bush and other type flora 
It was further resolved on the motion of Sir 
Baldwin Spencer that in order to carry out im¬ 
mediately a co-ordinated investigation into the land 
and fresh watei fauna and the flora of Australia 
and Tasmania the societies and institutions in 
the various States be requested to co operate in the 
work, and to take such steps as they may deem 
advisable for carrying out this work especially 
in securing in each State the active assistance of 
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specialists in different branches of botany and 
zoology 

It was resolved to prepare a bibliography of the 
botany of those Pacific islands of special interest to 
Australia under the auspices of a committee consist¬ 
ing of the Government Botanists of Queensland, New 
South Wales, and Victoria Mr J H Maiden to be 
the convener The sum of 50I was voted in aid of 
the work 

A brief report was furnished by the Committee for 
the Biological and Hydrographical Study of the New 
Zealand Coast (Prof C Chilton secretory) lhe war 
has hindered the examination of the collections and 
the publication of the results 
Section L (Geography and History )—It wis re 
solved to urge on the Federal Government that in 
the interests of historical and geographical research 
it is desirable thit steps be taken to continue the 
work of obtaining translations of all available journals 
of the early French navigators in Australian waters 
It was also resolved to subsidise the work of the 
investigation of ocean currents tides and sand move 
ments on the Australian coasts which has been under 
taken at his own expense by Mr G H Halligan 
late Hydrographic ana Supervising Engineer for New 
South Wales 

Section fr (Ethnology and Anthropology) —It was 
resolved that the need for the formation of a Federal 
Museum for Australia and its territories, and the 
immediate necessity for securing specimens historical 
and ethnological while they are yet available be urged 
on the Federal Government 
Also that the Federal Government be pressed to 
endow a chair of anthropology espec ally in view of 
its value in the government of subject rices and thit 
attention be directed to the desirability of investigating 
nd recording the ethnology of the northern part of' 
Western Australia 

Section H (Engineering and Architecture) —The 
council welcomed the general recognition gradually 
being extended towards the movement for the 
Detter planning and development of rities and suburbs 
and affirmed that great economic waste exists and is 
increasing consequent upon the ill planning and 
absence of regulation for the proper development of 
cities and suburbs which will lead to many and 
costly resumptions to make necessary improvements 
The hope was also expressed that State Governments 
following the lead of South Australia may initiate 
suitable legislition on the subject including provisions 
for ensuring full inquiry by means of civic surveys 
into the needs of existing urban areas 
Section I ( 5 amfar Science and Hygiene) —The 
Anthropometric Committee (Dr Mary Booth secre 
tary) was re-appointed On the joint recommends 
t*on of this Section and Section G (Social and Statis 
tical Science) a committee was appointed to mves 
igatc and report on industrial fatigue in Australia 
In connection with Dr Jean Greig s paper on 
the problem of the specul child and the special school 
it was resolved that in view of the existence of 
feeble minded persons and their economic cost to 
the community it is desirable that the Government 
be asked to establish farm colonies and residential 
homes for the accommodation of these cases and that 
In the case of New South Wales the proceeds of the 
Randwick Orphanage specially reserved for the care 
of mentally deficient children be forthwith applied 
for that purpose 

It was further resolved that medical inspection be 
extended so as to include ill schools 

Section K (Agriculture )—It was decided that the 
Commonwealth Government be asked to provide funds 
for the encouragement of the cultivation of cotton In 
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such parts of the Commonwealth as are suitable 
climatically for its production 
In response to the request of the president of the 

^ 111^01 Section of the International Congress of 
ology, it was decided to appoint a committee 
to report on the climatic control 01 wheat production 
in Australia 

Section L (Veterinary Science) —At a joint meeting 
of the Sections of Hygiene and Sanitary Science, 
Agriculture, and Veterinary Science Prof J Douglas 
Stewart dean of the faculty of veterinary science at 
the University of Sydney read a paper on Animal 
Tuberculosis the chief object of which was to revive 
interest in a resolution adopted at the fourteenth 
meeting of the association recommending the Govern 
ments of the States of Australia and of the Dominion 
of New Zealand to hold a conference of the chief 
medical and veterinary officers to discuss and report 
on uniform measures for the control of tuberculosis 
in cattle and pigs Owing to the intervention of the 
war the council of the issociation was unablt to 
proceed with the matter 

Abstract of Presidential Address by Sir Baldwin 
Spencer 

The main part of the address dealt with some 
aspects of the cultural anthropology of Australian 
aboriginals especially with their tribal and social 
organisation as illustrating an early stage in the 
development of human society In the remainder of 
the address the origin of the aboriginals and their 
relation to other races were discussed and a theory 
of the origin of their complex culture was suggested 
ihe question of the independent origin of similar 
inventions beliefs and customs was dealt with and 
evidence from both the zoological and anthropological 
sides was brought forward to show the possibility of 
this The remarkable homogeneity of all Australian 
tribes even with regard to tne details of then- social 
organisation gives no suggestion of outside influence 
This homogeneity, existing side by side with the most 
remarkable differences in skull measurements 
customs beliefs and arts revealing an extraordinary 
range of variability presents a difficult problem quite 
insoluble on the theory of interactions of various im¬ 
migrant peoples reaching Australia at different times 
The statement of Prof Keith and others that the 
Australian race might have served as common ances¬ 
tors for all modern races may be understood on the 
theory that it is the survivor of such a one that has 
been isolated for long ages in Australia and has been 
practically uninfluenced by contact with other peoples 
In conclusion reference was made to the suggestion 
of Bateson that perhaps ‘ the course of evolution may 
be regarded as an unpacking of an original complex 
which contained within itself the whole range of diver¬ 
sity which living things present ’ and it was sug¬ 
gested thit in the characteristic marsupial fauna and 
in the abonginils of Australia we have a remarkable 
example of such an unpicking This has led without 
any outside influence to the development on one 
hand of mammalian forms along lines parallel with 
those pursued by higher forms so far as fundamental 
features are concerned but controlled at the same 
time by some factor or comblration of factors that 
has determined the retention of their marsupiality on 
the other it has led to the independent development 
of a race of human beings along lines parallel with 
those pursued bv other early races of humanity from 
Moustenan to Aungnacian times but again always 
controlled by some factor or combination of factors 
that has prevented them from developing into any 
thing higher than men of the Stone age 
(To b« continued) 
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University and Educational Intelligence. 

Cambridge.— Honorary degrees are to be conferred 
on the Prince of Wales, Marshal Foch, Admiral Sims, 
and Lord Plumer on May 31. The Crown Prince of 

J apan received an honorary degree on Wednesday, 
fay 18. 

The voting on the alternative schemes—(1) admitting 
women to membership of the University with limited 
rights or (a) granting them merely titular degrees—is 
to take place on June 16. 

A lecturer la to be appointed in physics as applied 
to medical radiology. 

The first Ph.D. degree has been approved, Mr. 
C. G. L. Wolf, of Christ’s College, being the first 
successful candidate. 

The examination in anatomy in the Natural Sciences 
Tripos is to be on a wide scale to cover the general 
morphology of vertebrates, a general knowledge of 
vertebrate (including human) embryology, and a 
special knowledge of the morphological side of human 
anatomy. 

Edinbi rc.h Thr folio* ing lectui ers have been 
appointed as readers in the F.icultv of Science Dr 
H S. Allen in phv sics, Dr R Campbell in petrology, 
and Dr L Dobbin in ihcmistrv 

Dr. Benrd, lecturer in compaintive embrvologv, has 
tesigned for reasons of health, and Di Rnlsilhe, on 
being transfened to the Koval Scottish Museum, has 
resigned his lectureship in chemistry 

It has been resolved to re-institute the special 
tutorial rout so in Geiman for students of science 
It was reported that the new Ordinance for Degrees 
in Pur* Science (Ouhnaic and Honours) had been 
approved hv his Majesty in Council, and had now 
come into force. 

London. —A lecture will be given at King’s College 
on Thursday, June g, at 5 15 j>.m . bv Prof Einstein 
on “ The Development and Present Position of the 
Theorv of Relativity.” The chair will be taken by 
Viscount Haldane. A charge of at 6 <1 will be 1 made 
foi admiss'on, and the pioceeds will be given to the 
Imperial War Relief Fund The lectuie will be de¬ 
livered in German Tickets can be obtained on appli¬ 
cation to the lecture sccietary at the college 
The following advanced lectures addressed to 
students of the University and to others interested 
in the subjects have been arranged Admission 
is free, without ticket:—A course of four lec¬ 
tures on “Recent Developments in Legislation for 
the Prevention of Disease," by Dr. Charles Porter, 
at University College at 5.30 p.m. on Mav 30 and 
June 3, 6, and 10 A course of four lectures on 
"Some Actions of Foodstuffs in the Production and 
Treatment of Disease," bv Prof. E. Mellanby, at the 
Royal College of Surgeons, Lincoln's Inn Fields, 
W.C.a, at 4 p m. on June 6, 7, 13, and 14. A course 
of three lectures on ‘‘Recent Advances in Experi¬ 
mental Embrvologv,” by Prof. E. W. McBride, at 
the Imperial College, Roval College of Science, 
Exhibition Road, S.W 7, at 5 p.m. on June 7, 8, and 
0 A lecture on “Permeability in Physiology and 
Pathology,” bv Prof. H. J. Hamburger, at the rooms 
of the Royal Society of Medicine, 1 Wimpole Street, 
W.i, at s p.m. on June 8 (this lecture is the last of 
a series of six arranged under the scheme for the 
exchange of lecturers in medicine between England 
and Holland). A course of four lectures on “The 
Therapeutic Use of Digitalis,” by Prof. F. R. Fraser, 
In the surgical lecture theatre, St. Bartholomew’s 
Hospital Medical School, West Smlthfield, E.C.r, at 
5 p.m. on June 13, 15, 17, anc( 20. 
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Mr. II. J. Davis has been appointed to a lecture¬ 
ship in mathematics m the Bradford Technical 
College. He is at present senior lecturer in mathe¬ 
matics in the University College, Southampton, and 
has specialised on the theory' of statistics. 

The Secretary of State for India in Council has 
made the following appointments to the Indian 
Educational Six-vice —To be professor of physics in 
Presidency College, Madras, Dr. Shankar Rao Ullal 
Savoor; to be professor of biology in the University 
of Rangoon, Dr. J. Bronte Gateriby. 

Prof. E. G. Coker, professor of civil and mechan¬ 
ical engineering, Univcisitv College, London, has 
accepted invitations from the Universities of Ghent 
and Louvain to lecture there next week on “Recent 
Researches in Photo-Elasticitv." and also one from 
the Sncidt£ Ilelge des Ingdnieurs et des Industrlels 
to lecture in Brussels on “The Applications of Photo- 
Elasticity to Engineering ” 

Tiif Anglo-Swedish Society (10 Staple Inn, W C.i) 
has awarded two scholaiships of 50!. eaih to be spent 
on travelling in Sweden : one to Miss Dorothy Crid- 
land, to enable her to study the industrial economy- of 
the countrv; the other to Mi. G R Carline, to’aid 
his study of the o|x-n-aii ind folk museums of Sweden 
and their influence on national life Similar schol.it- 
ships will be awarded in the spnng of each year. 

The Ramsay Memorial Trustees will at the end of 
June consider applications fot two Ramsay Memorial 
fellowships for chemical reseat ch One of the 
fellowships will be limited to candidates edurated in 
Glasgow. The value of the fellowships will be 250I. 
per annum, to which may be added a grant for ex¬ 
penses not exceeding 50 1 . per annum Full particulars 
as to the conditions of the award arc obtainable from 
Dr Walter VV Scton, scerelaiv, Ramsay Memorial 
Fellowships Trust, University College, London, 
W C 1. 

The Seance Masters’ Association, in 1 espouse to an 
invitation to co-operate with the staff of the Rotham- 
sted Experimental Station, Ilarpendc-n, has issued to 
its members, representing towards of three hundred 
schools, a circular outlining the types of research 
work in which it is believed that school science and 
natural history clubs tan best gne thi assistance 
solicited bv the Rothumsted experts The lines sug¬ 
gested are :—(1) The weed-flora of arable land, its 
1 elation to the type of soil, to the geological forma¬ 
tion, to the system of manuring, to the rrop rotation, 
and so on; (2) the physical properties (tcxtuic, pore- 
space, water-content, ttr.) of the soil; and (3) the 
carbonate-content and the nitrogen-content of the soil. 
'I hese have the merit of presenting a certain degree of 
finality that is yvithin the reach of a hoy in the course 
of one or two school trims The weed-flora problems 
should appeal to the field club, while the other two 
should he attractive to boys whose bent is chemical 
and physical rainer than biological It is a step 
entirely in the right direction thus to link up the worle 
of those still m y tatu pupillari with that of experts 
seriously engaged in research The moment is very 
opportune for bringing home to the minds of 
boys (hat their amateur efforts in reseauh may 
speedily be of real benefit to mankind and add to the 
sum of knowledge relating to the complex problems 
of plant-life. The work Is of high educational value, 
and also of verv practical utility; it deserves warm 
encouragement for both educational and utilitarian 
reasons. It Is not beyond hope that industries other 
than agriculture may ere long enlist the services of 
schools In their several research problems. 
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Calendar of Scientific Pioneer*. 

May 27, 1*14 Sr Jaeeph WJsou Swm 8 M —A 

partner tn a farm of chemical manufacturer* at New¬ 
castle Swan became famous by his invention of the 
carbon process in photography and by his pioneering 
work on the incandescent electric lamp His first 
carbon filament lamp was shown at Newcastle in 
1*79 He received many honours and m 1898-99 was 
president of the Institution of Electrical Engineers 
May 2t, 18*3 (Marias Pritchard (bed —Graduating 
as a Wrangler in 1830 Pritchard from 1834 to 18O2 
was headmaster of a successful grammar school at 
Clapham In 1870 at the age of sixty three he 
became Savilian professor of astronomy at Oxford 
He was a pionetr in the photographic measurement 
of stellar parillax invented the wedge photometer 
and in 1885 published his Uranometria Nova 
Oxomensis 

May 28, 1806 Rudolf Kmetsoh died \ native of 
Silesia Knietsch in 188a became a director of the 
Badische Amlin- & Soda r abrik at Mannheim where 
be played an important part in the manufacture. of 
artificial indigo and in that of sulphuric acid by the 
contact process 

May 28, 1828 Sir Humphry Davy died —Already 
famous for his discovery of nitrous oxide in 1801 at 
the age of twenty three and at a salary of 100Z a 
year Daw became the first professor of chemistry 
at the Royal Institution His great discoveries of 
sodium ind potassium were in ide there in 1807 In 
1814 he invented his miners safety lamp Knighted 
in 1818 he was president of the Royal Society from 
1820 to 1827 His death occurred at Geneva 
May 28, 1888 Qabnel Auguste Daubris died— 
Trained in Paris as a mining engineer Daubrrfe be 
came professor of geology in the Mus^e d Histoire 
Naturelle and Director of the School of Mines He 
carried out an important series of experimental re 
searches in geology 

May 28, 18*7 Julius von Bachs died —Professor 
of botany at Wiirzburg from 1868 Sachs contributed 
tD all branches of botany and especially to plant 
physiology His well-kirown text book was published 
in 1864 and his History of Botany ten years later 
May 28,1888 Sir Lyon Playfair, first Baron Playfair 
of Bt Andrews, died —Chemist to the Geological Survey 
and the School of Mines Playfair from 1836 to 1869 
was professor of chemistry at Edinburgh He entered 
Parliament held public office and did much to further 
the study and application of science He was knighted 
m 1883 and raised to the peerage in 1892 
•day 81, 1887 TMophds Jules Priaure * dM —Joint 
author with Frdmy of an important treatise on 
chemistry Pelouze made researches in organic chemis 
try lectured at the College de France and the Ecole 
Polvteehntque and became President of the Mint 
Juno 1, 1812 diehard Klrwan diad— Of mdepen 
dent means and possessing manv accomplishments 
Kirwan was the corre sp ondent of many scientific men 
and fn 1799 became president of the Royal Irish 
Academy His Elements of Mtnerxlogy ” (1784) 
was the first systematic treatise on that subject in 
English and his essay on Phlogiston (1787) was 
one of the last attempts to defend Stahl's theories 
Kirwan acknowledged his conversion to I avotoier’s 
views four years later 

June 1,1888. J Peter Lesley M —Bom *t Phila¬ 
delphia end educated for the ministry Lesley as¬ 
sisted in geological work and ultimately became pro¬ 
fessor of geology in the University of Pennsylvania 
and ftfom 1874 to 1893 directed the Geological Survey 
of that State 

ECS 
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Societies and Academies. 

London 

Royal Secisty, Mav 12—Prof C S Sherrington 
president in the chair —G W Walker The problem 
of finite focal depth revealed by seismometers. Ob 
servatiom* of the emergence angle of P waves it 
Pulkovo suggest that the depth of focus 1* of order 
one-fifth of the earth s radius Important modifica¬ 
tions are necessary in the interpretation of seismo¬ 
grams and in the attempt to determine how speed of 
propagation depends on depth A test of the accuracy 
of the Pulkovo values can be made by a scrutiny of 
seismograms for distances >11 000 kilometres 
Corresponding measures of the ingle of emergence of 
S waves by means cf three component seismometers 
are rcquir d —E \ OrUBtbs \ liquid oxygen 
vtponser The liquid oxigen is contained in a metal 
vacuum vessel The emission of gas is governed b\ 
bringing \ flexible porti in of the outer wall into 
-ontact with the inn< r the degree of 1 ontact deter 
mines the rate of transmit on of heat Any desired 
rate of gas evolut on can ne obta ned up to 10 litres 
per minute and the deliver> remnns const ujt — 
Dorothy M Pslmer and W G Palmer Some expert 
ments on the catalvtic reduction of ethylene to ethane 
The hvdrogenat on of ethvlene in the presence of 
nickel has been quintit itively examined The mixture 
of ethvlene and hydrogen was brought into contact 
with n okel in motion n in electrically heated tube 
The rate of hydrogenation was measured bv the rate 
at which a mixture of ethyl ne ml hydrogen in eqnl 
proportions by volume had to b*. passed int the ti be 
to maintain the gas therein at constant pressure The 
effects of varying conditions wire studied The curves 
showing rate of reaction igainxt time display indue 
tion periods during which no hydrogenation took 

C * vary ng in duration from a few seconds to manv 
rs according to the condit ons of the experiment 
Then the rate of reaction increases rapidly to a sharp 
maximum and decreases less rapidly to a lower value 
which decreases slowlv A theory is advanced to 
account for these effects—W G Palmer The 
catalytic activity of copper Part 11 The activity of 
copper when prepared from oxide by reduction with 
carbon monoxide and methvl alcohol vapour is dis 
cussed Constant boding mixtures of several alcohols 
with water were used as react ints Water acts as a 
positive and hydrogen as a negative auxiliary catalyst 
when adsorbed on the copper The activity tempera 
ture curves for a catalyst prepared bv carbon monoxide 
obey a simple exponential law Between 270° and 
280“ C the activity curves generally undergo a sudden 
change of direct on corresponding to a great reduction 
of the temperature coefficient This is attributed tq. 
the diminution in the thickness of the adsorbed alcohol 
laver to at most two molecular diameters The 
activity of the catalyst does not increase continuously 
as the temperature of its preparation from oxide is 
lowered-Prof C F JeaWa and D N Sbonhest 
The total heat of liquid carbonic acid The total heat 
of carbonic aod between temperatures of +io° C 
and +ioo° C and between pressures of 900 lb and 
1800 lb per square inch was measured The values 
hitherto accepted based on the assumption that the 
specific heat at constant volume does not change ewer 
tin* range require slight correction —Dr A O 
Rsaklu* The viscosity and molecular dimensions of 
gaseous cyanogen The viscosity of gaseous cyanogen 
has been measured at 15° C and ioo° C, the value* 
obtained being respectively o qPfi x to -4 and 
1 264 x to- 4 C G S unit* Assuming Sutherland’s 
law of temperature variation the data have been used 
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to calculate Sutherland s constant (C -280) and the 
vacositv at o° C (1,-0935 x 10- 4 C G S units) The 
mean collision area of the molecule of cyan 
ogen deduced, -131 x 10- 1 cm J proves to be 
practically the same as that of a bromine molecule 
1 28x 10- * cm * This is consistent with the evidence 
from crystal examination foi the molecular volumes 
of KBr and KCN are nearly equal If \ ra\ crystal 
examination should prove that KCN and KBr arc 
strictly isomorphous (he results here obtained arc con 
sistent with the Lewis Langmuir view that the 
cyanogen molecule has a size and shape nearly the 
same as those of two nitrogen molecules linked 
together by sharing one pan- of outer electrons 
Lionsaa Seckty, May 5 — Dr A Smith Woodward 
president in the chair — Prof A Dead; Hexactinellid 
sponges Hie origin on certain elongated siliceous 
spicules of discs at regular intervals corresponds 
almost exactly with the nodal points of a vibrating 
body as determined by Prof J W N icholson —Six 
papers dealing with various groups of insects col 
lectcd by the Percv Sladen Trust Expedition —C G 
Larnk Diptera (111 ) \ report chiefly on the 

Doltchopodidoe a large funity of small or middle 
sized flies usualli if beautiful metallic gieen or 
golden colours The general affinities of the Sey 
chelles forms arc discussed Most of them belong to 
a subfamily largely represented in the tiopics the 
Chrvsos imntina? or Psilopina? some of these flies 
with dozzhngly brilliant golden green bodies settle 
in blight sunlight on broad Iexvis another group of 
smaller and much duller coloured species is almost 
entirely confined to the damp shady mountain forests 
A new genus characterised bv the males having at 
the base of the abdomen a pair of rem irkable hollow 
spherical bulbs with a round opening at the top 
through which can be seen a rod rising from the 
1 ottom of the bulb is described The bases of the 

wings are also highlv modified The Asilidaa and 

the Syrphid-e ari also discussed —H Gebkn The 
1 enohrionid'c A Iaigi fninih mostly of large or 
middle sized beetles lhe known lenebriomd fauna 
of the island is increase l from twelve to fortv onp 
species of these twenty one are probably endemic 
and eleven belong to endemic genera The endemic 
genera are isolated and specialised forms The idea 
previously advanced bv Kolbe that certain of these 
peculiar forms indicate relationships between the 
fauna of the Seychelles and those of New 7 ealand 
and South America is not upheld for the endemic 
species which do not belong to endemic genera present 
Oriental affinities There is a much less pronounced 
Madagascan element while the African element is 
represented onlv h\ a single widespread form Mr I 
SchcakHog The Clend* A strong affinity exists > 
with the fauna of Madagascar four out of the six 
Seychelles species being new and having strongly 
Midagascan affinities while the two remaining 
species are cosmopolitan One of the new Seychelles 
forms has a superficial resemblance to an Anthnbid 
beetle from the same islands Both belong to new 
genera Cleranthnbus and Anthnboclerus There are 
no data to show relationship between them —Dr M 
Betnhaaer The Staphyhmd beetles The known 
Staphvlimd fauna of the Seychelles is increased from 
twentv eight to eighty-one snecies The report also 
Includes one species from the Chagos Islands and 
two from Aldabra The conclusions of earlier writers 
were that the affinities of the Seychelles Staphyhmdse 
were on the whole Oriental hut that a smaller 
Madagascan element and a verv small African element 
were included These conclusions are in the mam 
upheld but generalisations must *be accepted with j 
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reserve for the smaller forms are still practically un¬ 
known in surrounding continents, and it is not known 
which species have reached the islands by natural 
means and which through human agency A sum¬ 
mary of observations on habits is given —Dr H 
Scott C lavicorn tnd other beetles \ great deal ot 
fine work on the extern it anatomy was done in 
describing these forms Numerous interesting points 
in the structure of tat si ntf nnse mouth parts etc 
and some remarkable secondary sexuil characters 
came to light lhe geographical distribution is shown 
bv a tabulate i comparison of the numbers of repre¬ 
sentatives of these families in the Seychelles with the 
faunas of the Hawaian and of the Atlantic islands 
The Seychelles have a great number of families and 
genera usually represented by a few clearly separable 
species The Hawaian islands have several families 
altogether wanting while in other groups they pos¬ 
sess great endemic complexes —Florence E Jarvis 
The Hydroids of the western Indian Ocean An 
account of the collections obtained during the vovage 
of H M S "Sealark at varying depths to 130 fathoms 
and of some shallow roast it collections made bv Mr 
C CrossUnd off Fast Africa There are eleven 
Gvmnoblastea and seventy four Calyptoblastea The 
number of new species is ri lativeiy small the in 
fluenie of depth and currents being emphasised a« 
having a marked effect on the habit of colonies Alt 
the lirger families are represented the group being 
practically cosmopolitan there are no new genera 
hut the species comprise a number of new Plumu 
larions —D: C I van der Horst Madreporana 
Agaricuda* Twentv nine species ore recorded he 
longing to the genera Xganua Pavona Podabacia 
I eptoseris S der istrea C iscinar-ea Psammocora 

and Paehyseris The tvpe specimens of previous 
authors have generally been consulted Three species 
are described as new The examination of the collection 
has resulted in manv species pievionslv described as 
different being shown to be connected bv transitional 
forms F R Spever Insects in relation to the re 
production of coniferous treps The destruction of 
the cones of Pseud >tsuga Dotitjasit Carr Pi nut 
banderol 1 Dougl and P echin ita Mill bv various 
insects was discussed 

Zoetegksl Sec let y May to—Dr A Smith Wood¬ 
ward vice president in the chair —R I Peeeck 
The auditory bull i ind other cnnial characters tn 
the Mustchd* (m irtens badgers etc) —G S 

Thapar The venous system of the li/ard Varanus 
bin^al ntis Daud 

Royal Meteorological Society, May 18 —Mr R H 
Hool et pi evident in the chair -J E Clark 
and H B Adames Report on the phenology of the 
British Isles December 1919 to November 1920 
1 he abm rrnal mildness and wetness up to mid-April 
ruined fiuittree crops through too early blooming 
field crops suffered through drought in Mav and 
June and the cold sunlessness of July and August 
with excessive wet in the former month After June 
in England the accumulated temperature above 42 0 
(that it which wheat will grow) fell more and more 
behind- the mean until October which bv its warmth 
sunshine and dryness gave a wonderful seeding time 
in earlier districts and helped to save crops in the 
later In 1920 the four spring flowetg were in 
England and Wales iaj days early (February 27! 
10 days (March 3) for the whole of the British Isles 
I he latter date for 1019 was March 15 The succeed 
ing flowers became less and less earlv until the two of 
July were yust average From 1921 on observers are 
asked to include the Devil s bit scabious in order to 
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extend the records into August The mean date of all 
is 82 days earlier or the earliest in the thirty years 
except 1893 (14 days) The latest were 1891 (9} days 
late) and 1917 (7! days) Two charts show by isohels 
isotherms and isophenes the relation between lines of 
equal sunshine equal temperature and equal appear 
ance of flowers The correspondence is closest be 
tween the last two Thus the average flowering date 
ranges from April iq, in the south west near the 
isotherm of 50® to May 31 on the isophene lying 
between isotherms 43° and 44° 7 0 further north 
which represents a rate of change of 6 days for eacl 
degree In continental districts European and North 
American the rate is nearer 4 days Bird migrations 
and appearances of insects confirm the plant records 
The former were 3$ days earlier than the mean of 
the seven years available —Dr E J Salisbury 

Phenology and habitat with special reference to 
woodlands The observations of Klebs and Lakon 
have shown the importance of conditions of nutrition 
In determining periodic phenomena Raun Kaier 
has moreover shown that rarliness or lateness m 
foliar development is an hereditary character Prob 
ably no less important is the influence of habitat The 
flowering period of chalk-down plants is on die whole 
early whilst that of aquatics is late but the close 
relation between phenology and habitat is best lllus 
trated by woodland plants Here we find there is a 
definite sequence from below upwards Taken as a 
whole woodland species develop earlier than non 
woodland but this is especially true c f the shade 
flora The average date for the inception of foliar 
development of woodland herbs which lose their 
leaves during the winter is February iq Manv 
however retain all o 1 art of (he r foliage throughout 
the ‘ light phase The leafage of the shrubs begins 
about a month later (average date March 19) and that 
of the trees towards the end of April (average Api 1 
at) This upward seq lence vnd its early inception 
are clearly correlated with the dim nished light (7 to 
1 per cent of that in the open) in the interior of the 
wood from the end of Mav to the beginning of Novem 
ber Such facts emphasise the importance of choosing 
species for phenological observation belonging to 
similar habitats and possessing aerial and under 
ground organs of a similar mture Further leafag 
appears to be more susceptible to meteorological 
changes than the flowering neriod which is the usual 
subject of meteorological observation 

Paris 

Academy af Sciences May 2 —M Georges I emoine 
in the chair—J Bonstiaesq Rectification and com 
pletion of a note of April 18 on the flattening of a 
rotating liquid drop—T Boanesea An improvement 
of the lsopenmetric inequality of the circle and the 
demonstration of an inequality of Minkowski —M 
Alayrsc The movement of the centre of gravity of a, 
solid symmetrical with respect to a vertical plane 
displacing itself in a resisting medium —H Oedsrd 
Observations of Winnecke s comet (19218) made at 
the Bordeaux Observatory with the 38-cm equatorial 
Apparent positions and positions of comparison stars 
given for April a6 28 and 20 The comet was of 
the 12th magnitude —J Mslussx The use of the 
lamp with three electrodes for the measurement of 
ionisation currents—F Gitry Some consequences 
of the f orentz contraction from the point of view 
of cohesion of gravitation and of electromagnetism 
•—G CoatremeaMis The protection of third parties 
against Y rav s The range of the radiations emitted 
bv a Coolidgc tube is considerable and the effects 
have been traced uo to n distance of 80 metres —C 
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Rams Saturated solutions of two or more sub* 
stances The application of Le Chstelier's principle 
—E Darnels The specific dispersion of hydro* 
carbons —A Dsmkat Iellunum tetraiodide An 
account of the preparation purification and physical 
and chemical properties of the iodide Tel 4 It is a 
well-defined compound and will serve as a raw 
material for the preparation of numerous derivatives 
of tellurium —A Mallba ihe catalytic hydrogenation 
of the phenylhydrazones The phenylhydrazones of 
aldehydes earned over nickel at 180° C by a current 
of hydrogen split up into aniline and nitriles the 
reduction to fatty amine and aniline is secondary 
Phenylhydrazones of ketones behave differently the 
reduction with production of fatty amine being the 
mam reaction —P Palacios Observations on a note 
on the tectonic of the western Pyrenees Remarks 
on a recent communication by P Stuart Menteath — 
F Kerfom# The age of tne oldest strata of the 
Armorican massif —P Bonnst Liassic volcanic erup¬ 
tions and their relations with the distribution of the 
facies in the Caucasian geosynclinals —M Dart The 
variations of the solar radiation during the eclipse of 
the sun of April 8 iq2i at Bagnferes-de Bigorre 
observatory station on the Pic du Midi Observations 
were made with an actinometer of the Violle type 
and reduced to 15 minute intervals between 8 and 

10 is am The figures are compared with the 
mean of corresponding measurements made on April 7 
and 11 —M MoIfUrd The influence of sodium 
chloride on the development of Slerigmatorytttr mgra 
The addition of salt to the culture medium above a 
certain concentration reduces the velocity of the 
chemical reactions of the mould it also mlirectly 
causes sterility of the mvccliui owing to the arcumu 
lation of nitric acid G Astre Contribution to the 
studv of the distribution of the biological zones on 
the Mediterranean dunes of the Gulf of I >ons —M 
Msnqast The phototropism of Leucoma phaeorrhoea 
The author s observations on the action of light on 
the voung caterpillars of 1 Phaeorrhoea do not con 
firm the conclusions of Loeb F Couvrear md Y 
Chahsrttch Microbial infections in the invertebrates 
Criticisms of a recent paper bv M Paillot on the same 
subject 1 VIA* and I Dragaln The osmotic pres 
sure of arrest of cell division The cells studied were 
those of the eggs if the seairchin and these were 
grown in sea water containing sugar in solution 
With osmotic jjressures between tt atmospheres (sea¬ 
water) and an atmospheres the effects were negligible 
Between an end 40 atmosphe es the percentage of 
eggs achieving division fell rapidlv to zero Ten per 
cent of the eggs had their fivision stopped at 

11 atmospheres and 00 per cent at ao atmospheres 

—M Bridal The action of emulsm on galactose m 
solution in propvl alcohol of different concentrations 
—F Kaystr The influence of uranium salts on 

nitrogen fixation A studv of the effect on addition 
of uranium salts on the growth of Aeobaeter agtle In 
glucose and mannite culture media —R Aathaay and 
C Clumpy The reptilian form of the spermatozoid 
of Vann javamca and its signification R Havana 
The parthenogenetic activation of the egga of Rana 
fempnrano in hypotonic nnd hypertonic media —C 
IabaUly Bovine aphthous fe\er is ot transmissible 
to man human aphthous stomatitis is not trans¬ 
missible to cattle —M Miranda T athvrism or the 
intoxication produced by vetch seeds The seeds of 
I athvrus sattvus and I rtcera have been proved to 
be poisonous to horses The ground up seeds mols 
tened with water undergo a spontaneous ferments 
tion and sulphuretted hydrogen is evolved The 
poisonous action of the seeds is moat probably due 
to the evolution of this gaa in tha stomach 
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Priestley in America, 1794-1804 By Edgar 1 * 
Smith Pp v+171 (Philadelphia P Blakiston’s 
Son and Co ) 1 50 dollars net 
How to Teach AgTicultun A Book of Methods in 
this Subject By Prof Ashley V Storm and Dr 
KurvC Davis Pp vn + 414 (London J B Lippin- 
oott Co) 12s 6 d net 

Geography Physical Fconomic Regional Bv 
Jaries p Chamberlain (School "lcxt Scries ) Pp 
xvm + 509 (London J B I lppincott Co) 144 net 
Practicil Geometry fa Build rs and Architects 
Bi J F Paynter (Dirccih Useful Technical Senes 1 
Pp xu+ 400 (Iondon Chapman and Hall ltd) 
ia' net 

The Elements of Direct Cui 1 cut ricctric il Tngineer- 
mg Bv H F lriwmin and G 1 (ondliffe Pp 

uis "Mi) (Iondon Sir I Pitm in and Sons ltd) 
7 s Ld net 

Bibliographic des S<hie« l rigonorndtriqucs avec un 
\ppcndice sur lc C ilcul des \ illations Bv Maurice 
Iecut Pp vm+168 (Lout un M I ccal) 

Engineering Electricity Bv Prof Ralph G Hudson 
Pp vm+190 (New York J V lit v and Sons Inc 
London Chapni 111 and Hall Ltd ) in 6 d net 
Logic By W F Johns* n P irt 1 Pp XI+.55 
(t inbridge At the University Pi css) 16s net 
Abridged Callendar Steam I abl s Fahrenheit Units 
B\ Prof II I < allindar P| 8 (Iondon L 
Arnold) 

'bridled C lll« ncl 11 Shim Thlis Centipr id< 
Units By Prof H I C illi nd ir Pp vm (I ondon 
F \rnold j 

1 he Hilgir Intnfer meter for Measunng the 
A hot ratio 1 of C linen Ieners Pp 05 (Iondon 
Adam Hilger I td ) 

Rubs of Golf as aporovedbv the Rov il ind Vncient 
Golf Club of St Andrews Septcnib* 1 28 1920 In 
forte ns from Mat 1 t«2t Pp \m +V> (Iondon 
Ro\ il Insurance Co I td ) 

Impressions and Comments Bv HivelocK Fllis 
Sen nd Series 1914-1920 Pp 24R (I nndon Con¬ 
st hie and Co I td ) T2« 

The Age of Powei A First Book of Fnergv its 
Sources Transformations and X’ses B\ J Rilev 
Pp viu + 248 (Iondon Sidgwick and Jackson ltd) 
45 net 

Stnng Figures Bv W W Rouse Ball Second 
edition Pp 69 (Cambridge At the University 
Press) 2s 6d net 

The Chemists’ Year Book 1021 Fdited by F W 
Alack Vol 1 Pp vi+422 Vol 11 Pp vn viu+ 
42—1142 (Manchester Sherratt and Hughes ) 

The Mneme Bv Richard Semon Pp 104 
(London G Allen and Unwin I td New York 
The Macmillan Co) i8t net 
A History of Psvchologv Bv Prof George S 
Brett (Library of Philosoohv ) Vol 11 Medispval 
and Early Modern Period Pp 194 Vol 111 

Modern Psvcbology Pp 122 (T ondon G Allen 
and Unwin I td , New York The Macmillan Co) 
i6t net each vol 

Insanity and Mental Deficiency in Relation to 
Leffal Responsibility A Study in Psychological 
Jurisprudence Bv Dr William G H Cook Pp 
xxtv+102 (I ondon G Routledge and Sons 1 td , 
New York F P Dutton and Co) xoi 6 d net 
Idromeccimca Piana By Prof Umberto Cisotti 
Parte nnma Po xu J -is2 (Milano Llbreria Edi- 
tnre Politecnlca ) 24 lire 

The First Assembly A Study of’the Proceedings 
of the First Assemblv of the League of Nations 
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Edited by Oliver Brett Pp vm+277 (London 
Macmillan and Co Ltd) p net 
Simple I essons on the Weather For School Use 
and General Reading By E Stenhouse Pp vm+ 
135+plates (f ondon Methuen and Co Ltd) 
4* 

The Phvsicil Society of London Proceedings 
Vol xxxm part 111 (London Tleetwav Press 
Ltd ) 6s net 

Der Bau de Fide Bv Prof I eopold kober Pp 
1V+124+’ 1 ifeln (Berlin Gebruaer Rorntraeger) 
80 m irks 

The Diseases and Pests of the Rubber lroe Bv 
T Pclth Pp \+278 +vi plates (I ondon Mac¬ 
millan and Co I td ) 20i net 
Thi Flemenls of Vegetable Histolagv B\ Prof 
C W Ballard Pp xiv-f 46 (New Y >tk I V\ ilev 
and Sms Inc Iondon Chapm in ind Hall ltd) 
18* net 

A First Coutsf in Statistics Bv D f iradog Jones 
Pp i\+ 86 (I ondi 1 G Rill ind Sms ltd) 14* 

iho New St we Agt in North 111 Pirn* Rv Prof 
John M lvlcr Pp xvm+vn (l 011dm G Bell 
and Sms l td ) r^t net 

Tic nentarv Algebra Rv C V Durell and R M 
Wmht (C mlridgf Mathem itical Series) Part 11 
fvvith Answers) Pp \xiii+’,4 v,i+\Kn-K\\v 
(I ondon G Bell and Sons I td ) 4s 6d net 
Gvnecologv Bv Dr Biooke M Vnspach Pp 
xxvi+742 fl ondon J B I ippincott Co) 42s net 
A Sketch Man Geographv A Text Book of World 
and Regional Geographv for the Middle and Upper 
School Bv T G R Tavlor Pp v 111+147 
(Iondon Methuen and Co 1 td ) 

I e Rf-glement d \v irirs du Grind Almi lage Bv 
Pern F Bossifre Pp %6 (Paris Rousseau et 
Cic ) 
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Horn, HoiTioui.roul Bociitt (it Cholera) it 9 
Horn IsiTHVTioif or 011AT Bimi* it S —K Law Thi Arohl 
teuton ind Art ol Hampton Court Paleoe II In Stnirt ind 
Liter 1 Hum 

Horn, Bociitt it 4 JO—air A lire I Ewing Thi Atomie 
Prooeft* sn Eerro magnet 10 Indnoti n —O D Bill* Thi 

Magnet 0 Spectrum of the inn incited by the y ny« — 
8 Ditto lhe Speotn of the Alkaline Birth Eluorldee lid their 
Kelition to Inch Othir—Dr W L Bill* 4 Simple Annamtu* 
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the form of Return • Bin* —Dr H Jeffrey! Certain Oooloft 
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Imtit TF OP PiraoroOT tiro Huuici (it at Miry e Hoepttal 
Paddington) nt 4 90—Dr T A Murray Alma and Program of 
the Experimental Study of Oaneer 
IvvriTOTior or Ficcniru Pionraiu (it Biroy Plioe) at • — 
, A To) often and K Bebbek A Pbyeioil Phenomenon and ite 
Application to lelrgraphy Telephony eto 
Concern Irnmen (Annual Cenenf Meeting) at 7 90—L B 
™ Lind Subiidenoc and iti Pffeot* on Conortto and other 


Aente Appesdloltii 

PRlDir Mat S 7 

Both, Bociitt or Anri (Indian ind Colonial Seaborn) at 4 90 — 
Blr Charleft H Bedf rd Induatrill (lnotndlsg Power) Aloohol 
PmlOii floeiiTT or lonor (nt tJnlraraity College) nt t—The 
General Bleetric Co (eommnnionted by 0 0 Pntenon) A 
Method for the Micro nnnlyele of dun bv tho Urn of tho Plrnnl 
Preranri Oiue —H Peeling The Reflection of tho X ray 
Boeotrnm nf Pilled on from Plnorypir —Sir B H Bragr The 
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Modelt lad of Photaorraphi by the Due da Broglie of 4 nr 
Hneetra prodoeed by X riy» 

Both Botisic Bocim or Lovoov at V IS —E Law Shnkeapenre a 
Gardes a* It wea It now and U to be 
Both Bociitt or Uinictiri (Study of Dmcane In Children Section) 
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(Annual «uwtl Meeting) It S 38 —Dr ; 

Diagnosis of a Out of Bra*1 Onloaina in a- 

Ixnruoxiox or Maomunau min i U l-J G Onm Tb* 
World ( Moray Mystass 

Jonas lamuoxiex or Jtwmui M fc—■ A Stigut Bote* os 
likotniwil Tr wufo mtr Bnikdovu 
$ZtA l Boctxsr or Kanin (Bp ldaaiola fy sod Stats Msdiolns 
“—tlos) (Annual Otunl Mooting) >t 8 30— Dr B J Beoo* 
k* Observations on the Ow irrenet of Cow pox ud Human Oasts 


BoTii isoiiVotios or Gain Bi mn at 0 —A Malloek Ilajtlolty 
8AIUBDA 1 Ha* « 

Both Ixarixurtox or Onstr Beitiix at S -I Lent Gnosticism 
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MOHDAl Max 30 
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Roth Socuir or Am at 8—Sir Kenneth hildn Goadby Im 
maarty ud Industrial Disease 

BaTiosat Lxiox or Sonmrio Woaxxms (la Botuloal Theatre 
Lmversity CoUewe) at 8—Chairman I isoouat Haldane —Prof 
L Bairstow Tie Administration of Sountifle l\ork (followed 
by a Discussion) 

TUB8DAT Max 31 

Both Inarm non or ttaaai Samis at 3—Sir James Fraser 
Homan Lite lime of Pliny the lounger 

Faunar Sousrx (at Uheniioal Society) a 30 8 30 ud 8-18 30 —Die 


_ _ __loal Prob—__. ___ 

Hr h J Heseell A General Surrey of the Subjoot —B A Keen 
The Srsten SoU—Soil Jloistun —Prof D U Hoaglud The 
Soil solut on u Belmtion to the Plant —Dr 0 A Shull Aotmty 
and lffibib tlon in Uelation to bo 1 Moisture —H J Pag* The 
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Oden The Applioatioi of Ihysioo ohemioal Methods to ths Study 
of Human —Or h J Salisbury The Vertical Distribution of SoU 
Ac 1 tT n Natural Soils and Its Halation to tie Organic Con 
stitututs —A A tub r The Phenomena of Absorption la Bolls 
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t rowther SoU Aoidity in its Physloo ohemioal Aspect* —c O T 
Voruon Pan formation —Pr f Seen Oden The Clays as Du 
perse System. —N M Comber The Meohanlsm of Floooulatioa 
in SoU* -Dr J W MeUor Plastic ty of Clay —G W Bobmson 
The Physloal Properties of the Soil in Relation to Surrey Work 
Inenrorion or tucraicn taomuna (at Saroy Flaoa) 8—Amnal 
General Meetnag 8 46 — Speoial General Meeting At 6 30 — 
Ordinary Meet i g Dr t 11 Jewett Bosearoh Work In the VI ted 
States 

Both, socirrr or Hroicixr at 6—0 nnal Meet ng of feUows 
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Holland The Snow and Ioe Soenery - - 
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Roth Bocrtt or limit IKE (Surgery Section) at 6 36 —C A Pan 
nett lhe Treatinent of the Imperfectly Deaoended Testicle — 
Dr K Goodman Lory Cardiac Massage 
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Chen loal Society) at 8—F P Beach T K Needs aad K 
Heseell The Composition of Eg* Powder —N Brer* the Colon 
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Ik*titi n or Psthowmt im Rsariacx (at St. Mary s Hospital) at 
4 38—1 r f G Drcyer A New Departure in the Serum Diagnosis 
of Syphilis 
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Optical Botatory Diapers on (The Bakelian Lecture) 

Linnur Sotiarx at u—Prof Oaretang aad Others Diseusaira on 
Blagenetlc Law (Recapitulation) 

Cm men Sotim at 8—H K ng Dcnrstires of Sulpknr In Com 
meroMl Snlvaiau Part I.—S Glass tens Physloal Chemistry of 
the Oxide* of Uad Part I The Solubility of Lead Meaoxld* — 
M O Forster and W B Sari 11* Studies la the Camphuc 
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A K Macbeth and D D Pratt Thn Labile Hattie at the 
Halogen Atoms in Substituted Nitrom*th*ne*r~I G Hath The 
«ad Viopift es of nttirfoketimes (BrOiS 8) and 
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Organic Compounds containing the grouping 
—00—CHg-CO—CHg-CO— 
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The Metric System and World Trade. 

SHORT time ago (March aq) Dr. C. E 
Guillaume contributed to the Paris 
Academy of Sciences a paper on the obligatory 
adoption of the metric system in Japan. The 
recent Japanese law making the metric system 
compulsory after a fixed period will no doubt 
ha\c considerable effect towards rendering the 
system familiar in trade in the bar East, where 
its use is already facultative in some countries. 
Before arriving at this decision the Japanese 
Government dispatched a Commission of Inquiry 
to the principal trading centres of the world, so 
that the present law represents the outcome ol 
prolonged and mature judgment, and as such 
supplies very satisfactory evidence in support 
of the international claims of the metric system. 
The values of the old units of Japan have for 
many years been defined in terms of the melre 
and the kilogram, and, owing to this fact and to 
the issue of regulations on the subject, the trad¬ 
ing community has gradually become accustomed 
to metric weights and measures. I)r. Guillaume 
expects that in a few years the only weights and 
measures permissible in eastern Asia will be 
those of the metric system. The enormous strides 
made by this system in the Far East cannot be 
without effect in the United States, where in the 
past one of the principal arguments against it was 
that British weights and measures were tacitly 
recognised in China, Japan, and Siam. It appears 
probable, therefore, that before long advocates of 
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the metric system will be able to turn this line 
of reasoning against their opponents. 

By its recent decision Japan has once more 
shown its readiness to change its customs in order 
to adapt itself to changing needs. Its statesmen 
have recognised that the metric system is the only 
system ot service for international trade, and 
have, therefore, decided that their country shall 
not be handicapped by tiaditional use and human 
inertia from adopting new standards of measure¬ 
ment. We have no patience with any other 
poliev Whether a principle is sound or not may 
be discussed, and whether its adoption is ex¬ 
pedient or not may also be a matter of opinion, 
but to suggest that a particular policy should not 
be followed merely because there arc many diffi¬ 
culties in the way is to manifest a state of mind 
which we fail to understand, 'lhe first thing to 
decide in individual or national life is whether 
an action is right, and once having arrived at 
an affirmative conclusion, difficulties are nothing 
but obstacles to be surmounted boldly or swept 
aside ruthlessly from the path of progress. 

This vve conceive to be the true scientific spirit, 
and by the use of it Japan has won the high 
position which she now occupies among the 
nations of the world. We must confess, however, 
that in lhe matter of the adoption of the mettic 
system there are few signs that like action will 
readily be taken in our own country. It is perhaps 
not surprising that Lord Balfour of Burleigh’s 
Committee on Commercial and Industrial Police 
after the Wat should have reported that it was 
not desirable to make a compulsory change in 
our system ol weights and measures, but vve ex¬ 
pected something different from a committee ap¬ 
pointed bv the Conjoint Board of Scientific 
Societies. The icport ot this committee was dealt 
with in our issue of October 7 last, p. 169, and 
the only satisfactory thing about it from our point 
of view is that lhe Conjoint Board declined to 
adopt the report, which was therefore, published 
on the authority of the committee alone. 

In instil e to the committee it must be said 
that the inquiry with which it was entrusted was 
solely that of the compulsorv adoption or other¬ 
wise of the metric system in the United Kingdom, 
and not the advantages or disadvantages of the 
system in comparison with the British system of 
weights and measures, or its scientific aspects in 
general Some of these subjects were, hovvrver, 
discussed—not altogether impartially—by the 
committee in its report; and the conclusion 
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reached was that the British system of units 
of weights and measures be retained in general 
use in the United Kingdom ’ Interesting sug 
gestions were made as to the decimalisation of 
our system and the abolition of several unneces 
s-irj units but even if this were accomplished 
the result would still be that British manufac 
turers would have to continue to employ two 
s\stems—one for home trade the other for 
trade with the increasing number of countries 
overseas in which the metric sjstem is commonlv 
used 

Neither Lord Balfour s Committee nor that of 
the Conjoint Board gave adequate attention to 
the value of official encouragement as a na rued in 
between legal permission and legal compuls o i 
The \ct of 1897 made the use of the metric system 
permissive, and official adoption of the system now 
w ould pave the w iv to legal compulsion at i later 
date 

The manj reports of our Consuls and repre 
sentitives abroad hive shown in the most ton 
vincing wav that the practice of those British 
manulacturers who use only British weights and 
measures in their catalogues and price lists in 
tended for other countries has a prcjudici il effect 
on the extension of our foreign trade pirticularlv 
in countries whtre the metric system is used e\ 
clusively In the textile trades British miasures 
arc no doubt widely recognised but there is not 
the slightest reason for hope that their usage t an 
be made international by common consint The 
only possible international sjstem is the metric 
system, and as a nation we cannot afford per 
ininently to remain outside it When the metric 
carat was legalised for use in trade in 1914, its 
adoption bv dealers in diamonds and precious 
stones was pricticallj complete in a few weeks 
though they were previously opposed to the change 
The weights and measures now given in the British 
Pharmacopoeia are all in the metric system ind 
Imperial standards are entirely omitted Ihe 
dual system formerly used was found to be a con 
slant source of trouble, and in 1914 it was aban 
dined in favour of the metric system alone In 
mining statistics the metric ton is now a common 
standard, and in many engineering and ordnance 
machines and structures metric measures are now 
used almost as frequently as British It cannot 
be said that our system of weights and measures 
is extending to other nations in the same way 
Nothing that we could do would make the system 
international so that what we have to do is to 
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choose between a system which has custom alone 
to commend it, and must be limited in its use and 
one which extends over the whole world and 
becomes more important industrially and com 
mcrcially every year 

The adoption of the metric sjstem by the 
United States and the United Kingdom is, indeed 
inevitable and adherence to the Imperial sjstem 
is an obstacle to world commerce V\ c shall have 
to abandon the system sooner or later and it 
would not be so difficult to adjust ourselves to 
the new standards now as it is to adapt ourselves 
to other conditions of reconstruction brought 
ibout by the war lhe Colonies have frequently 
expressed their dcsirt to adopt the sjstem when 
ever the United Kingdom does so all our Luro 
pean Allies and practically hdf the population 
of the world, use it and we cannot avoid doing 
so eventually The only two important countries 
now outside the system are the L nited States and 
the United Kingdom ind when either of these 
enters it the other must follow 

During the war we and the United States 
also were forced to use metric measures in order 
to secure effective co ordin ition betw een us and 
our \lhes in military maps, range finding firing 
d it 1 and ordnance gener illy and in the uniform 
standardisation of motors aeroplane parts, and 
other machines and accessories 1 he result is that 
millions of men ire now familiar with metric 
units and would experience little difficulty in 
idjusting themselves to the change which the 
introdu tion of the metric sjstem would involve 
1 verj pupil in every secondary school in this 
country is made acquainted with the system and in 
scientific work its use is univers il 1 he present 
chaos of h nglish weights and measures reported 
Sir J J 1 homson s Committee on the position of 
naturd science in tht educational svstem of 
Creat Britain causes waste of time and con¬ 
tusion of thought, and these are strong educa 
tional reasons for the adoption of the metric 
system 

I he truth is that wc have not a uniform system 
of weights and measures, but a medley of units 
and standards which differ in different industries 
ind often vary in a single industry In agn 
culture a bushel of wheat is defined in official 
statistics as having a weight of 62 lb , by the 
Corn Returns Act it weighs 60 lb , and by the 
Cram Prices Order 63 lb Bushels of barley and 
oats show like variations in weight both officially 
and according to frequent practice To secure 
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uniformity in the weights and measures used in 
the sale of corn and other crops, the Corn Sales 
Bill is now being considered by a Com 
mittee of the House of Commons, but as 
the standard proposed is one of 112 lb 
while the whole of the futures market is 
based on the decimal system, the Bill can be 
nothing more than a m ikeshift measure In the 
textile industries, from which comes the thief 
opposition to the use of metric measures the 
standaids of measurement \ iry greatly in dif 
ferent centres and tlieic is no common lclation 
ship between them British and American 
measures with the same denomination, such as 
the pound, yard, gillon, uid bushel also ditler 
in quantity in the two countries lhe adv intages 
of a umfoim systtm a common linguige from 
the point of Mew of world strviec are ob\ious 
and the jialoux attitude of conservative corpora 
tions towards it represents, not the spirit of pro 
gress, but rithcr that of obscurantism 

The fact that local and trad* usage sanctions 
such a vauety ol weights and measures as th»t 
now existing m this country and in the l nited 
States is in itself suflicient to justiiy a movement 
tow ards reasonable uniformity I here is an othcnl 
British system of weights ind measures, but when 
trade trinsaetions are concerned its standards are 
often varied to suit nulustri it convenience or local 
custom A proposal that the British standards 
should be made compulsory in ill trans ictions 
and that no depirturcs from them should be re 
cognised, would ivokc quite as much opposition 
as is now offered by certain industries to the intro 
duction of the metric system No one supposes 
that by making the metric system compulsory 
after a period of years the people as a whole 
would think in terms of metric units Local de 
nominations of fractions and multiples of such 
units are commonly used in all countries where 
the metric system has been adopted, but they do 
not interfere in the slightest degree with tht larger 
trinsaetions of trade and commerce 

If the Government adopted the metric system as 
the sole legal system in all its Departments, and 
announced that after a particular date all speci 
fications for its work would have to be expressed 
in terms of that system, a great step would be 
taken towards its general use This course and 
the publication of all official trade statistics in 
metric terms would lead to similar action by 
municipalities, railways, and other corporations, 
and promote the voluntary adbption of metric 
standards by the trading community generally 
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Lamarckism Unashamed. 

Imtiatnc in Lvolutton By Dr \\ Kidd 
Pp x + 262 (London H 1 and G \\ itherbv, 
1920 ) 1 si net 

F 'OR more than twtnty ycirs Dr Walter Kidd 
has mtctested himscll in the arrangement 
of the raamm ilian h ur, ind pondered over its 
sigmlicinct especially in relation to theories of 
evolution He his show n th it dchnite patterns 
due to (he diverse lie of the lmr are of common 
occurreinc that they ire subject to change, ind 
that they ire hypothctu illy interpretable on Neo 
Laniatckitn lines Whcthu one agrees with his 
interpretations 01 not one must think him for a 
very enjoy lble book written vyith whimsical 
liumoui and vyith a delightful urbanity in con 
troversy One admires also the candour with 
whi h Dr Kidd states and steks to dispose of 
some serious criticisms brought against his posi 
tion is 1 xpressed in prev ious books 

V study o( the lie of the hair on a cow shows 
gieat deliuiteness, thus it slopes lirst backwards 
and then forwards on the neck, behind a whorl 
over the shoulders it slopes backwards again 
along the middle line of the upper part of the tail 
thcic is 1 streik of halts at right ingles 

\irmgcmcnts ol its hair so audacieus as 
these need explanation and it is found in the mode 
of life ot the cow So large 1 part of its daily life 
is spent in the business of grazing with her muzzle 
close to the ground, during which the neck of the 
tnimal is constintly stretched downvv irds from 
thi b tek at the level of the shouldtrs, that the 
skin which is very loose in this and most other 
portions of its body is dragged upon to illow of 
the extieme flexion of its neck I his triction s 
fi r all this time acting igainst the norm dor baek- 
vy ird slojie ol the hairs uid has given rise to this 
victoiv of 1 new force through a thousand genera¬ 
tions It is equally clear th it 1 mechvnic 1 ex 
planati m of the line of elect hairs on the first 
nine or twelve inches of the till is forthcoming 
for one has only to watch a cow standing on i 
hot day undergoing her torment of flics, to see it 
writ large It is hardly necessary to point 

out how the underlying muscles would drag upon 
the skin of the tail over them and gradually 
reverse more or less the he ’ of the hairs ’ 
Similar interpretations, often very ingenious, 
abound in the pages of Dr Kidd's book There is 
in unusual pattern of hairs on man’s back, it is 
to be correl ited with his ancestors’ habit of sitting 
with their backs against the side of the cave or 
sleeping with their heads raised on some sort of 
pillow Trom between the eyes of a cat the hair 
on the broad snout slopes downwards but on a 
dog’s snout it slopes upwards, this is put down 
to the fact that the dog rubs his nead on the 
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sward from the front of the snout upwards, while 
the cat dresses her snout downwards with her 
paw \\ e should think this was a hysteron pro 
terou —the cart before the horse The dog has 
on his chest a revers< d area of hair—spreading 
out on each side ‘ When lying with his head 
supported on his paws the lower part of his chest 
is closely applied to the upper or flexor surface of 
the fore legs, and the long continued pressure of 
the latter against the dow nward or normal streams 
of hair on the chest leads to its slope being 
ie\trsed Thi downward slope of the shaggy 
hairs of the two-toed sloth, that spends so much 
of its time upside down below the branches, is to 
be attributed to the action of gravity upon the 
long hairs W e wondi r that the author does not 
allude to the downward pull which the coating of 
green Alg« on the hairs must involve * 

The factois recognised by Dr Kidd in the 
formation of hair patterns are four friction, pres 
sure, gravitv, and underlying muscular traction 
His thesis is th it changes in the conditions of life 
—e g in modes of locomotion and in attitudes of 
rest'—have directly brought about modifications 
in the lie of the hair, and that these modifications 
ha\e been cumulatively entailed on the race 

Initiative in animal evolution comes by stimu 
lation, excitation, and response in new conditions, 
and is followed by repetition of these phenomena 
until they result in structural modifications trans 
itted and directed by selection and the laws of 
genetics—a series of events which agree with Neo- 
Lamarckian principles ' 

Now it is familiarly easy for Lamarcki ins to 
interpret structural peculiarities as the outcome of 
transmitted exogenous modifications (the direct 
somatic results of peculiarities in function, habit, 
nutrition, and environment), and Dr Kidd is 
much too thoughtful an investigator to be con 
tent with mere interpretation He brings forward 
evidence to show that the he of the hair can be 
modified in the individual, he also brings forward 
some evidence to show that parental modifications 
mav reappear m the offspring Speaking frankly, 
we do not think the evidence is strong, but it is 
progress to have any evidence at all 

\s regards individual modifications of the hair 
pattern, rtference is made to the way in which the 
peculiar functioning of the muscles in the vicinity 
of the human evebrow alters its shape and char¬ 
acter 

It is shown hv numerous examples in the 
human evebrow that the muscles underneath the 
hairs which arc embedded in the true skin for a 
tangible depth, do play havoc with the normal 
arrangement of hair, as the conflict proceeds, the 
resultant ‘ pull ’ being actually engrav ed, signed 
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and sealed by physiological wrinkles of the fore¬ 
head and face ” 

It may be so, but one must tread wanly There 
are individual idiosyncrasies in the eyebrow* 
hinted at very early in life, long before the tune 
of wrinkling which become emphasised when the 
eyebrow hairs grow longer, as they so often do 
in later life hirst catch your modification 

A little more cogent, it seema to us, is the 
chapter on the modifications in the hair pattern* 
of horses, modifications which can be tiaced to 
peculiarities of harness Yet here again there is 
need for scepticism One has to be sure that the 
peculiarities observed are not constitutional vana 
tions, quite independent of harness, and here one 
must go back in Dr Kidd’s book to the excellent 
treatment of the whorls, featherings, and crest* 
that frequently occur on the horse’s neck, most of 
which cannot, without great difficulty, be regarded 
as modifications Moreover, one has to remember 
that in a hard worked horse there may be a 
coercive reversal of the moist hair, which never 
gets a chance to right itself, and is not, therefore, 
a true modification which persists after the in¬ 
ducing factors have ceased to operate As to the 
ten foals showing a reversed area or pattern on 
the under surface of their necks similar to that 
which their mothers showed, we wish to be sure 
that the maternal reversal was due to the collar 
But of the value of collecting cases like this, 
tven if they do not convince sceptics, there can 
be no doubt, and Dr Kidd will be thanked by all 
biologists 

Dr Kidd supports bis case with facts relating 
to the formation of new bursae under the stress of 
mechanical forces and to Pavlov s experimental 
production of new reflexes in the life of the in¬ 
dividual, but he stakes his argument on the lie of 
the hair His general position is that initiatives 
or new departures in evolution are direct answers 
to peculiarities m nurture (activity rest, food, and 
environment), and that these answers are trans 
missible in a representative way which becomes 
cumulative, unless, indeed, selection intervenes 
He coins the word "plasto-difcthfisis,’ combining 
the metaphors of mould and sieve, the organism 
is moulded in some new way by peculiarities in 
function and environment, and the moulded 
organisms arc sifted ‘So the banns between 
Lamarck and Darwin are published, not for the 
first time of asking, and who shall say that there 
is cause or just impediment why these two should 
not be joined in holy matrimony ? ” 

We suspect that the he of the hair is fixedlv 
determined by the slope of the hair follicle beneath 
the surface of the skin, and that this slope, though 
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adjustable temporarily by contraction of the 
smooth muscles associated with the follicle is 
determined by old established skin conditions — 
t g of muscularity blood supply, and innervation 
\\ c should compare the general lie of the h tir to 
the pterylosis in birds, and also, in kind to the 
wav m which the h nrs of different mammalian 
types ociur in distinctive or specific little groups 
the members often differing in size It may be 
that the vertically upst Hiding hair of the mole 
represents i primitive mammalian condition with 
out any lie it all Whether this be so m not, the 
lit ot the h ur is variable ns the studs of the 
horse s neck suffices to show These variations, 
comparable to variations in other skin features 
—c g papillary ridges—may be the somatic ex 
prtssiou of germinal variations and it may also 
be that they are torreliled with larger variations 
of a more obviously utilitarian iharacter We 
nttd not think of them as anyhow changes, 
but rather as more or less consistent with a har 
monious viable constitution previously established 
In any case, they ire the cards put into the hands 
of the full grown minimal -caids which he has 
to play the result being the sifting out and sur 
vival of the lies most conformable with the 
creature s habits But we cannot prove our Neo 
Darwinian theory any more than Dr Kidd has 
proved his Neo Lamarckian one Some may say 
not so much J \ T 


Dyes and Dyeing 

Application of Dyestuffs to Textiles Paper 
leather and other Materials By Dr J Merritt 
Matthews Pp xvi + 768 (New York John 
Wiley and Sons Inc , London Chapman and 
Hall, Ltd , 1920) 57s 6d net 

HL author introduces his subject with 
Craft Dyeing, followed by a short his 
tory of dyeing In discussing tic dyeing (knot 
dyeing) batik and stencil work—some of the 
earliest methods of producing coloured patterns 
on fabrics—he makes the rather interesting sug 
gestion that craft dyeing should be encouraged 
as the field for it m America is a broad one, 
because in it 'we have the possibility of reaching 
into realms of colour art that is not present in 
ordinary trade dyeing ” As in the author’s former 
work ‘ The Laboratory Manual of Dyeing and 
Textile Chemistry, ’ each chapter is followed by 
instructions for carrying out experiments relating 
to the processes described These should be of 
considerable assistance to students in technical 
colleges 

Chap 11 deals with the scouring of textile 
NO 2692, VOL 107] 


fibres In this an illustration is given of what 
purports to be an Open Kier for Treating 
Cloth with Caust c (H W Butttrwrrth and 
Sons Co) wh li however is net a kier 
but the preparing ind batching arrangement 
employed m impregnating the fabric prior to 
boiling in the open width J i kson kier The 
kier proper has been om tii d On pp i ,6-^7 
the iuthi r describes the prepantion of sodium 
hypochlorite by passing chlorine gas int caustic 
soda or s ida iisl Bleachers 111 this mntry will 
be interested to htar that this method ol bleach 
mg h is < me into very t xtensive ust in the L nited 
States 

Lndcr Representative \< id Dves (chap vm ) 
a Nomenclature of Dm stuffs is given 
We agree with the mlhor that as re girds 
dvestuffs his task in bringing the infrrma 
ti 11 up to d ite must have been one of consider 
able difficulty He is to te congr itulated upon 
this part of the work ind we think he has 
acted wisely in that he h is deemed it advisable 
to retain the names ind the dvestuffs thit were 
well known before the wir and which could be 
e isily md intclligcntlv recognised in the industry 
ill over the world The ilphabctieal list of trade 
names of the v inous gtoups of dvestuffs in which 
the class to which each hi longs and the manu 
f icturer ire given ind the list of the principal 
dvcstuff m mufacturcrs will be found verv useful 
indeed V very complete list of all the principal 
dyestuffs arringed utording to shade is also 
given 

In the following chaplet tl c stnpp ng f 
eolaurs the testing of the fastness if dyes 1 id 
the application of the various irtihrial and natural 
dvestutfs ir< discussed Tl s is followed by a 
brief description of the mineral 1 olours and in the 
next chapter (which should have b rn numbered 
xxm) bv Dyeing of I abnes 1 ontaimng Mixed 
l lhres In this some verv useful t tbits showing 
the affinity of a number of dyestufk fi r different 
fibres arc given The dveing of other fibres in 
eluding linen jute and artifi tat silk, is referred 
to very briefly Cellulose acetate silk is not men 
tioned 

The theory of dyeing is outlined in chap xxv 
It is to be regretted that in this chapter onlv 
three references to the literature ire given The 
name of one of the investigators mentioned should 
read Vignon ’ 

The author has compiled an extensive bibho 
graphy The value of this would have been con 
siderably enhanced if references to it had been 
given in the text This is an unfortunate omission 
which it is hoped the author will rectify m a new 
edition of the work 
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The volume contains 303 illustrations of 
machinery in use in the various operations, but 
few of these comparatively speaking, are of 
American origin Some of the illustrations which 
are given in diagrammatical sections are of value 
to the student whilst many, which are simply pic 
tures convey little or no information as regards 
working details In a few cases onlj are the 
machines fully described in the text 

Forty one pages are devoted to the dyeing of 
about twenty five different materials, including 
leather, paper furs, feathers, foodstuffs etc In 
this the author has made an attempt to cover a 
very wide field indeed but as stated in the prc 
face he has been able to give only a brief survev 
of these interesting fields Some of the inform-! 
tion given should nevertheless be of value t» 
w orkers 

In a short review such as this it is unfor 
tunately impossible to discuss the contents of the 
volume more fully The book certainly deserves 
the attention of those interested in the dyeing of 
textiles and other materials The amount of in 
formation which it contains is very considerable 
and it is therefore safe to assume that at least 
some parts of its contents will appeal to even 
reader J lit tH\nt 

Time and Space 

7 he Absolute Relations of Time and Space By 
Dr A A Robb Pp ix + 8o (Cambridge At 
the University Press 1921 ) 5s net 
\ 1914 Dr Robb published a worl c ititled 
A Iheory of lime and Space Bearing in 
mind the circumstances of that year, it is not sur 
prising to find that the book did not attract a 
notice commensurate either with the intrinsic im 
portance of the subject or with the novelty of the 
views propounded in it The short work bearing 
the above title is introductory to the larger work 
and contains a concise statement of the main 
results embodied in it The treatment is very 
different from that of Einstein in Linstein s 
theory the emphasis is laid exclusively on the idea 
of the relativity of experience Dr Robb on 
the other hand, postulates as the basis of his 
theory an absolute relation—namely, the relation 
of before and after Not only does this relation 
serve as a physical basis it is also the founda 
tion on which he builds a goodly structure—his 
purely geometrical theory of time of which the 
theory of space forms a part 

In the first section, devoted to preliminary con 
sideration9, the author shows by simple illustra 
tions the difficulty of giving precise meanings to 
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apparently simple concepts such as the equality of 
lengths, and makes clear the close interdependence 
of time and spatial measurement The keystone 
of his work is to be found in his treatment of the 
problem of identifying the same instant of time 
at two distinct points of space In Einstein s 
theory each observer carries his own local time, 
and events which are simultaneous to one observer 
are not necessardy so when compared by the local 
time of another Rightly dissatisfied with this 
view, the author adopts the bold point of view 
contained in the statement that there is no identity 
of instants at different places at all In his own 
words, the present instant properly speaking, 
does not extend beyond here It follows then, 
that the complete specification of an instant of 
time requires the use of four co ordinates 

(* y *) 

The author then develops by means of a system 
of twenty one postulates his four dimensional geo 
metry of time and this development is character 
iscd not only by a high degree of onginalitv— 
particularly evinced in his novel and striking con 
ccpt of conical order—but also by much skill and 
insight Elements of time forming a system char 
acterised by conical order the spatial aspect ex¬ 
plicitly introduced in postulate v becomes a direct 
consequence of this order Analytically after co 
ordinates have been introduced the theory leads 
to 1 instem s restricted rclativitj The work is a 
most valuable and original contribution to a very 
abstruse and difficult subject More satisfactorily 
grounded than Einstein s theory, its far reaching 
results merit the closest stud) not only from the 
physicist but also from the geometer To the 
latter i ideed it makes a strong appeal, since, as 
the author points out the s mple asymmetric rela 
tion of before and after appears to have im 
portant advantages over the concept of linearly 
between which has hitherto been mainly used as 
a basis for systems of geometry J F T 


Our Bookshelf 

L Alimentation et L Elevage Rationnels du 
Bitail (Opinions du Prof A Mallivre ) By 

J E Lucas Pp 466 + 4 (Pans Libraine 
Lefranyois, 1920 ) 18 francs 7 
The lives of most men of science are divided 
between teaching and research he is indeed for 
tunate who can harmonise the duties The late 
Prof Alfred MallAvre, whose premature death in 
1916 deprived Trance of a brilliant teacher and 
keen investigator seems often to have regretted 
that his professorial duties left but little leisure 
for research, and it is sad to read, in the eloquent 
notice of his career by M Georges Wery pre 
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fixed to the volume before us, that the Agronomic 
Institute at Joinville le Pont obtained suitable 
laboratory accommodation only when M alltv re was 
nearing the end His devotion to duty did, how 
ever, reap the reward of enthusiastic pupils who 
have introduced scientific methods into fields 
which they might not otherwise have reached, 
M Wery specially rtfcrs to the fruitful collabora 
tion between Mall&vre and M J E Lucas, whose 
notes of bis profc ssor s lectures have been pub 
hshed I he book is indeed a clearly and prac I 
tically written treatise on the physiology of animal | 
nutrition suitable for iny intelligent student in a 
school of agriculture 

The first eight chapters deal with the general 
principles of the subject and cover ground fairly 
familiar to the student of gencr il inim il physio 
logy M ill&vrc was a definite adherent of the 
isodynimic school, and subjected ( hauveau s ex 
penments to searching criticism 

Chaps i\ and x are of pirtieul lr interest to 
the farmer and M dlfevre s tables bisid upon 
Kellner s methods should be of gre it use 

In the chapters which follow, the effects of 
exercise, environment and heredity upon farm 
animals are considered, and the work concludes 
with a short but clear, account of methods avul 
able for the protection of stock against infectious 
diseases 

Had the author himself lived to publish a text 
book he would probably have devoted rather 
more space to recent work upon iccessory food 
substances and perhips hive made more use of 
American work on calorimetry The chapter on 
heredity also needs some revision lhese are 
however minor points taken is a whole, the 
book is well adapted to the purpose for which it 
was designed 

Rapid. Methods for the Chemical Analysts of 
Special Steels, Steel-making Alloys, their Ores 
and Graphites By C M Johnson Third 
edition, revised and enlarged Pp xi + 552 
(New York John Wiley and Sons, Inc 
London Chapman and Hall, I td , 1920 ) 36s 
net 

The number of elements employed in the manu 
facture of alloy steels appears to be ever 
increasing, and to it there have been added, 
during the last few years, cobalt, uranium, zir 
conium, and cerium Accordingly, a new edition 
of the above work, embodying the latest American 
practice in the analysis of such steels and of the 
alloys used in their production, is very welcome 
Amongst other features which the one hundred 
pages ol new matter contain are A new and 
original method for the determination of sulphur, 
the partial separation of iron from such elements 
as vanadium, uranium, zirconium, and aluminium 
by a process which dispenses with the “ether 
separation ”, important modifications of older pro 
cesses, illustrated descriptions of new forms of 
laboratory appliances, and a Chapter on micro 
graphic analysis 
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Repetition of unnecessary details and more than 
a few obvious mistakes betray a somewhat hasty 
preparation, and, moreover, the arrangement of 
the whole subject matter leaves much to be de 
sired, though the last defect is remedied to some 
extent by a good index and numerous cross refer 
ences Steelworks chemists, at any rate, will 
doubtless overlook deficiencies of this nature in 
a book whi h emanates from such a trustworthy, 
experienced, ind original worker is its author 

Stones and Quarries By J Allen Howe (Pit* 
man s Common Commodities and Industries ) 
Pp x + 137 (London Sir Isaac Pitman and 
Sons Ltd , n d ) 34 net 
Mr Howe is specially qu ilified among geologists 
by his economic studits at the Jermyn Street 
museum for writing a book on stones and quarries 
that will interest the general reader Such 
renters constitute the bulk of intelligent persons 
who prefer to underst ind what they meet with 
| on thur tnvels ind are not content with mere 
wonder it the we dth of the earth and the 
I ingenuity shown in its exploitation Mr Howe 
j begins b) showing the esthetic feeling for cut 
st nes imong the I gyptuns 7000 years ago, and 
the gradual development of carved and polished 
work by rice ifter race, down to the cathedral 
builders of western Europe Porphyry, by 
the by was practically unknown to the I gyp 
ti 111s ind one would scirccly gather from the 
associations ascribed to it on p 3, that the Taj 
Mahal was a work of the seventeenth century 
Two felspar formulae on p 10 hive escaped proof 
correction but these are only trifling criticisms 
1 1 he numerous views of quarries in active opera¬ 
tion ind the description of the machines used, 
open up a new and healthy field before the pro 
1 fessional petrologist The use of columnar basalt 
fir road setts m Italy and for the retaining walls 
of canals in Holland might be added to Mr 
Howe s instances of the applications of rock- 
structure to human needs G A J C 

The Chemistry of Synthetic Drugs By Dr Percy 
May Third edition, revised Pp xv + 248 
(London Longmans, Green, aud Co , 1921 ) 
125 6 d net 

V>ry few changes have been made in this 
work since the first edition, reviewed m 
Nature for September 21, 1911, was published 
The third edition which is now issued, follows 
closel> on the heels of the second, and, indeed, 
the publication of information gained during the 
war in the chemistry of poisons, irritants etc , 
appears to constitute the greater part of the 
alterations which have been made The poisonous 
nature of most poly nitro compounds has been 
completely established, and new facts relating to 
other toxic substances, such as phosgene and 
mustard gas, which were used by the belligerents 
are recorded The volume will no doubt be found 
extremely useful by those engaged in the manu 
facture of synthetic drugs 
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Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return or to correspond with 
the writers of rejected manuscrtpts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

Earth-worms, V iid-worms, and Water-worms 

1 t \ihkk from vinous correspondents that the word 
earth worm requires some elucidation if we are t 
avoid misconception 1 venture to submit tbc follow 
ing statement lhe Chaetopoda or bristle footed 
woims—often c ille 1 the \n nil ids —ft 1 mini of the 
three large branches of the phylum \ppendiculata 1 hi 
\rthropod-i (=Gn ithopoda) ind the Rotifern are its 
two other br inches The Chatopoda arc divisible inti 
the class Polyehasta (all raanne) and the class 
Oligochaeta —containing very fiw marine forms 
and inhibiting either the slime and mud of fresh 
1 iter pools'ind stt earns 11 t it kx si damp humus 
or earth of the land surface 

1 thinl th it the opinion expressed by Mr ( ixte (in 
his valuable letter in Nature of Mav 19 p 360) to the 
oftect that < he moist surface of wi 1111s inhabiting the 
soil must when underground frequently or usu illy be 
in contict with other moist surfaces so that the worm 
is in eflect partly immcised in wattr involves 1 
mistake as to the cond tion of the earth thus inh ibitcd 
ind the size of the burrow made by the woim 1 hi 
earth inhabited bv earth w rm s not shmi or mud 
and does not fit (l)selv to the worm s body as would 
a semi liquid mud or soft clav It is on the con 
triry a loose aggreg ition the solid particles of 
which are largeh separated by atm ispheric air and 
the w arm s bod\ dm s not fit tightly to the walls of 
its butt aw ilthough a mucous exudation from the 
worm s surface is often deposited on those walls An 
earth w arm in movement is continu ilh chi gmg its 
dimensi ins elongating and becoming nairow 
shortening and bicoming wider Hence there is no 
lmineiMon of the worms body in liquid or semi 
liquid material On the contrary air has continual 
access t a the w orm s surface through the por us soil 
and the change in its diameter and its movements 
must cause the movement of the air in the space be 
tween the worm s bodv and the wall of its burrow It 
seems to be necessarv to bear in mind the distinctive 
physical features of the earth or surface soil in which 
thi earth worms make their burrows—as contrasted 
with either the water or the mud—practicalh a liquid 
—m which other Oligochxta pass their lives 
The Ohgochxti ire divided into four orders 
nanelv the Naidiformia the Sxnundiformia the 
I u nhnciformia and the Hirudiniformia (or leeches) 
1h first if these is a very distinct group in 
habiting fresh waters (onl\ two British species 
are marine) Thev are much smaller in sue than 
the others and are characterised bv young forms 
w hull rrprodu ibundantlv by bud fiss on and arc 
succeeded bv a distinct adult sexual form The 
Sen ldifoimia and the I umbriciformia arc closely 
allied—th former being as a rule smaller more 
elongate and more agile in movement than the latter 
and less familiar to the nexpert observer Thev in 
habit fresh waters fa few onlv are marine) and the 
mud or slime of fresh water pools of brackish estuaries 
and of sluggish streams whilst the Lumbriciformia 
are large worms with opaque th ik bodv wall which 
forcibly burrow m loose air holding earth and have 
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as a rule a close resemblance to our common earth¬ 
worm in shape colour, and habits The larger 
Sasnuridiformia such a* Lumbriculus and Phreoryctes, 
have the brown led colounng of earthworms and 
although differing in shape and movement from 
Lumbriciformia are liable to be mistaken for young 
earth worms when appearing as they sometimes do in 
great number in the reservoirs and mams of water- 
supplying companies 

The. Lumbriciformia comprise a great number of 
cncra distinguished by peculiarities of their tepro 
uctive appar itus their renal org ins (n phrid a) and 
the gizzards and othtr parts of the digestive canal 
rhiv hive ls a ruk i specially rich supply of blood 
vessels to the integument vvhith serves as a respiratory 
organ Thi9 spec al blood supply 19 not present in 
the S.enui idiformn which hive however will 
developed deeper ly mg v is liar trunks holding haemo 
globmous fluid 

The word earth worm ’ is often ipplicd to the 
whole group of I umbriciformia which ate consisted 
as lemcola with the Samuridiformn for \hich 
the term Limicola or mud dwellecs is use! 
Iheie are good reasons howevei for limiting the 
word earth woim to thi common English eatth 
worm I umbrtcus tern tris and the few closely allied 
species of Iumlruus Those reasens cone to our 
notice when wc are considering Hit possillt drown 
mg of the common earth worm and the r spiratorv 
conditions connwted with that mishap Thev are 
first that a whole family of Senuridiform woims is 
known—the Fnchvtraid p—which are not water 
Iwellors or mil lv ll rs (I unicola) but live in humus 
and anongst leal leivcs and ir in fa t j 1st as 
much Terr ola s ire the commoner Lumbr 1 
formn \nd secondly there are at Inst two gene 
clissed with the 1 umbriciformn whi h live not 
the earth but in ojen water One of these is the 
Cnodnlus lacuutn (occasion ally fo ind in England but 
common in Central Furope) which has the appear 
incc size and nn r struclute of th lumbriciformia 
—and indeed is a dose allv of I umbnrus and the 
other s the Alma nilotica rr D s’ t hranchu mlottcu 
which not onlv lives entirely in the water but is also 
provid 1 with s ks of filamentous naked b anch a. 
containing i l lex d 1 d v istulai fie 1 I m n t 
able to state whether Criodr lus has or h is not a 
t gumentarv blood supply It h is not I thinl been 
studied from this point of vi w There is no fult 
account (so far as I can ascertain) of the structure 
f lima mlottca nor have illustrations of its anatomy 
been pul hshed though systematise have given brief 
accounts of this and allied species 

I think then that it is clear that we must not 
exten 1 the impi nhons of the word earthworm” 
when discussing details of structure md physiological 
idaptition hey nd thp particular species which has 
been the actual subject of studv In writing here of 
the drowning of earth worms I have intended mv 
statements to apply only to the common British 
f arth vv rms called Luminous terrains Probably 
thev are true of many other I umbriciformia but that 
is only a supposition which must be tested and must 
not be held as fact until proved by further examina¬ 
tion to be so E Ray I amcester 

PS I find that Vejdowski has described a rich 
network of capillary blood vessels in the integument 
of Criodrilus (e Lumbriciform) and that in Limno~ 
dnfus Hoffmeuten (a Ssenuridiform) he has found 
capillaries in small groups of four ending blindly m 
the epidermic cell-layer Such capillaries in the Integu¬ 
ment are he says absent as a rule from all Oligo- 
chaeta except the Lumbnciformia ERL 
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MatogM TinwiUjy. 

I THINK Dr Bather (Natum, May 3 p 301) 
and 1 may be using our words with unlike 
meanings, but he raises an important point To 
use my own meanings we describe when we 
say what a thing is like we interpret when we 
account for it Both these processes imply classifies 
tion (1 e identification) both are necessary m 
science, one is not superior or inferior to the other, 
but they are different In description we classify facts 
and objects according to co-existences and resem 
blances Thus, when we term a man a mammalian 
vertebrate we say in effect that in him mamma and 
vertebra co exist and that therein he resembles 
other animals Is not all systematic zoology and 
botany founded on this kind of classification a beauti 
lul example of which may be fourd in the address 
of any letter sent by post addressed to a man with 
a certain name in a certain house in a certain 
street and so on ’ On the other hand when wi inter 

et we explain we link cause with effect we formu 

te suppositions hypotheses theories we trace the 
connection between antecedents and consequents 
we try to understand Ihus we class together such 
unlike things is the fall of apples the rise of tides 
the swing of the pendulum and the motions of the 
planets by saying that they furnish instances of 
gravitation wp account foi te< th and mental facul 
ties by attributing their evolution to natural selcc 
tion we identify the blacksmith s muscles mathe 
matical and golfing skill and acquired immunity 
against dise ise as results of functional activity Trom 
the nature of the case there is little or nothing of 
this sort of thing in system itic zoology and botany 

Description and interpretation are the warp and 
the woof of science The former must always pre 
cede the latter for we cannot account for things until 
wra know what thev are like Some sciences (eg 
mathematics and physics) are bised on few facts 
Thus dll the facts on which geometry is founded con 
sist of its axioms and some of its definitions Neccs 
sirilv therefore this science quickly passed in its 
evolution frun df cripti n to interpretation and its 
students in their mental development quickly tread 
the same path Their main training is in interpreta 
tion They have little knowledge of facts but great 
skill in a particular department of thought Other 
sciences (eg zoo!ig) and botanv) deal with an 
enormous number of facts ages must pass before 
they are at all adequately described and every student 
must spend years in acquiring them His main tram 
ing therefore must necessanlv be in description 
He acquires a vast know ledge of facts and therefore 
since he knows what to look for becomes a trained 
observer A mathematician may be an excellent ob 
server but this skill does not necessarily flow from 
his specific training Indeed it is remarkable within 
what narrow limits his skill may avail him—just as 
training in a game (e g golf) may develop the 
student’s skill only in that particular game Simt 
larly though anv zoologist or botanist may be a skil 
ful interpreter skill of this kind does not necessanlv 
flow from his specific studies This is all that I 
meant by the statement to which Dr Bather takes 
exception 

Man is the educable animal but he is also the for 
getting animal The things he paiticularly tends to 
forget are facts The things he tends to retain are 
mental habits among which are dexterities in think 
ing and doing These dexterities learned slowly and 
with toil are even more slowly lost—as in the case 
of the mathematician and the cricketer As a school 
bov I received some training in mathematics, to-dav 
the mathematical books in my library are nearly use 
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less to me borne part of them is at my fingers ends, 
the rest 1 cannot understand As a medical student 
1 had to cram for examinations what teemed an 
enormous number of facts about botany and zoology 
Almost all that is lost but I can recapture any of 
them by reference to my t ooks Evidently it is some¬ 
times better to teach ^ood mental habits than to 
impart mere knowledge No attempt was made to 
account for the facts of natural history to me (to train 
me in interpretation) but fortunately for my future 
pleasure and interest in life I h id antecedently read 
Darwin I doubt whether any of m\ contemporaries 
were is lucky I do not know whether teaching has 
improved since my day 1 ut this 1 do know that 
while the facts of interpretative biology 11 e abundant, 
its hypotheses innumerable (more than two hundred 
ex.pl in itions of sex il me have been formulated) and 
Us controversies unending it has unlike physics for 
instance next t no established truth I know also 
that its termmokg) is so loosi that it is iften used 
with no 1 e inings 01 with c < ntradictory meanings, 
that its hostile sects ignore one another s evidence 
and that all setts unite in ignoring evidence derived 
from ither sciences 1 here is in f let no general uae 
of cruci it testmg which is the only means by which 
jieople of divided opinions can reach a common plat 
form and hypotheses be examined in the light of all 
the evidence I know besides th it it is birder to 
interest btoligists in the big question of biology or 
in any qi estions not purely sectarian than it is to 
interest anyone else 

This question of trucial testing is important 
Prob ibly it lies at the root of most of the troubles 
f interpietative biology Given crucial testing not 
nly would all th« relevant facts be brought into 
court and hypotheses be proved and if correct estab¬ 
lished but also the necessity for a correct terminology 
would become cl ar Dr Bather will perhaps forgive 
me if I become tedious in stating elementary but 
neglected truth 

Proof of 1 descriptive statement is turmshed by 
the facts n which that state uent is founded Thus 
I It est iblish thi truth that man is a im nmalian verte¬ 
brate it is only necessary to indie iti the breasts and 
the backbone On the other hand an hypothesis can 
1 be proved only by fresh unlike crucial facts- facts 
of such a nature that every alternative supposition is 
shown to be inconceivable as true When the hyj > 
thesis of itself and without adjustment for the pur 
pose gives us the rule and reison of a class of facts 
not contemplated tn its construction we have a 
criterion of its reality which has never yet been pro¬ 
duced in favour t f falsehood F r example if I lost 
coins and supposed that Maiv the servant had stolen 
them I should be only guessing But if in addition 
I planted marked coins and found them in her pos¬ 
session T should have proved my case with a high 
degree of probability Outside biology all interpreta¬ 
tive science is founded on adequate crucial testing— 
which implies an acceptance of the maxim that all 
relevant and venfi ihle farts no matter how collected 
(by direct observation expenmen tally statistically 
and so on) are equal before science Thus in effect 
Newton nd his successors said to themselves If 
the theory of gravitation is true stones must fall at 
certain rates of acceleration tides must follow the 
moon pendulums must swing in certain times planets 
must trace certain orbits worlds must assume certain 
shapes " and so on until not only was the supposi¬ 
tion established (by disproving alternatives) but also 
a universe of diversified facts has been brought within 
its range Hence its importance If to-day I said 
I to physicists Your terminology is loose and your 
scientific methods four hundred years behind the 
times” what would happen? I think they would 
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take me between finger and thumb and eat me like a 
ahrunp 

At least one great biologist, Darwin, tried to 
test his supposition with Newtonian candour and 
thoroughness So far as l am able to judge, dis¬ 
belief in natural selection ta now felt only by people 
who decline to submit their opposing suppositions to 
a similar course of rigorous testing But, to judge 
from literature as a general rule, biologists seem to 
think that is in description the facts (or similar 
facts) on which an hypothesis is founded sufficiently 
prove the truth of it Hence in the lack of cnu.nl 
testing the chaos of opinions Hence the rival 
doctrines and schools Hence the unending con¬ 
troversies Hence the absence of truth accepted 
by everyone Hence the pirticular value set by 
this sect or that on evidence collected in this 
way or that and the neglect of all other evidence 
Hence its inaccuracies undetected the perpetuation 
of a loose terminology Hence for example the two 
hundred explan itions of sex All these explanations 
must have been guesses or if one was fully tested 
and established biologists have not recognised it 
Biology is hippy in the possession of vast and diver 
sified imys of facts suitable for crucial testing Bio 
logists are unhappy in that they do not use them 
Their scientific methods are four hundred years 
behind those of physicists and I suppose four 
thousand years behind th^sc of mathematicians 1 
think ill bnlogists must igree to this if not as 
regards themselves jet as regirds the prejudiced 
adherents of rival sects Crucial testing is the very 
soul of interpretative science It is that which guides 
and controls the scientific imagination But as 
religious enthusiasts politicians and some men of 
science demonstrate if vou have not been trained to 
use it and submit to it it is often nothing to you 

May I by wa\ of example give one instance of 
what appears to me wasted opportunity? 1 choose a 
subject which does not seem to have gathered sec 
tarian odium It is not especially easy as biological 
problems go I imagine even other problem now in 
dispute could be solved as simply if crucial testing 
were employed and its results icceptcd Judging 
from embryos some biologists have concluded 
that the individual in his development recapitu 
lates the evolution of his race On the same 
or similar evidence other biologists have reached a 
contrary conclusion Both opinions are mere guesses 
and used in this way the facts afford no opportunities 
for crucial testing But consider them from another 
aspect Consider the evolution of a structure—for 
example, an antler—In a line of individuals A B 

The first rudiments of the structure appear in A 
"lhe structure increases bv progressive variations in 
B, C L M But 6 cannot produce his own 

variation without recapitulating that of A C cannot 
achieve his development without recapitulating first 
A and then B M cannot develop without reproducing 
m turn every ancestor up to A To this point the 
development must necessarily have been an accurate 
recapitulation of the life history of the race But 
now N varies retrogressively—that is to sav he omits 
some part of the development and therefore of the 
evolution If N reverts to K I and M disappear 
from future editions of the life history which thus 
becomes inaccurate O resumes the progression P 
interpolates a variation (eg the beginning of a tine) 
at the stage reached bv F introducing another in¬ 
accuracy So the evolution continues until in 7 the 
development recapitulating not only some of the 
original history but also many additions and sub¬ 
tractions presents onlv a vague inaccurate fore¬ 
shortened outline of the evolution—most vague as 
NO 2692 , VOL 107 ] 


repeated, and, therefore subjected to most alteration 

1 ban • a history is *11 am • I ras 

Figuring lbs aatara ortho lua doctosod 

This history is not told in words, but in graphic 
signs in mimicry and like a written history, copied 
by a thousand hands and altered to suit the times it 
has become inaccurate 

To put the thing in others words if the son copies 
with alterations the development of the parent if 
the parent copied the grandparent and so on up to 
the remotest ancestor—the unicellular represented by 
the germ—how is it conceivable that development can 
be other than a recapitulation however inaccurate 
of evolution 7 But inconceivability is not sure proof 
It may result from the incapicity of the thinker 
Turn therefore to crucial testing for which facts 
are now available If it be true that development is 
in tcuirate and incomplete recapitulation embryos 
should present the appear inces however vague of 
ancient ancestral types This is exactly what we find 
Consider a lutterfly It begins life in the egg where 
quiescent and sheltered it develops in an environ 
ment very unlike that in which the ancestral proto 
types struggled for existence At this stage there 
fore recapitulation should he much altered vague 
rapid foresboi tened a mere scaffolding The cater 
pillar must fight actively for existence m an environ 
ment which probablv lesemhles closelv that of its 
prototypes Probable therefore the animal itsilf 
i losely resembles its prototypes It increases in bulk 
but otherwise changes little Quiescent and shel 
tered a chr\ s Uis on the other hand alters rapidly and 
enormously except in bulk In the butterfly develoj 
ment has ceased In man sheltered and quiet in the 
uterus there underge ing vast chinges but afterwards 
altering little save in bulk development pursues the 
same lines So also in every other type of multi¬ 
cellular being Consider how sheltered is the develop¬ 
ment and how rapid the recapitul ttion in the seeds 
of plants and how small relatively are the subse 
quent alterations except in bulk 

If anyone can now think of development as other 
than recapitulation he is capable of an intellectual 
feat hevond m\ powers If I am right T have fur 
mshed evidence that it is possible to solve even the 
more difficult biological problems bv paying atten 
fion to the ordinary rules of scientific procedure If 
I am wrong biologists should like the physicists be 
able to eat me like a shrimp 

Here is a significint thing No man of science 
not a biologist who knows the facts and has read 
what I have written will ever again be able to 
conceive of development as other than recapitula 
tion and often when he thinks of a seed an egg 
an embryo or a chrvsalis he will wonder what aeons 
are being traversed within these amaring time 
machines—the resting stages ’ of the biologists 
But no biologist will be interested or will alter his 
antecedent opinions a hair s breadth He will merely 
be shocked at the Impudence of one who is neither 
a botanist nor a 70 ologist G Archdaii Reid 

0 Victoria Rond Southsea S 1 


The Great Sun-spot Group and Magnetic Disturbances, 
May 8-41 

On Mav 8 there appeared on the sun’s eastern limb 
an equatorial sun spot in a region which has been 
without disturbance for some considerable time It 
was an active spot which had separated by May ia 
into two large spots The maximum area of the group 
was 165 in units 1/5000 of the sun’s visible disc 
and this was attained on May 14 The leader spot of 
the group was a composite spot containing two umbra 
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Its mean heliographic co-ordinates on that date were On May 16 D continued to be disturbed, particularly 
latitude + 1-4°, longitude 6-4°. The following spot was between oh. and nh , with a range of 4/, the more 
a large single spot, and its co-ordinates were latitude rapid oscillations taking place between 4I1. and ioh. 
o 2 0 , longitude 358-8°. The whole group extended o\er This is a repetition as to time of the storm of the 

12° in longitude and about 6° in latitude, so that a con- preceding, day, though on a reduced scale. On H 

siderable area of the sun’s surface was disturbed. the activity was even greater than on D, the range 

The mean heliographic latitude of the earth during being 3297 On V the spot nf light fell gradually, 

the passage of the group across the sun was -28°. until on May 16 (>h 50111 it had passed off the 

Thircfore, not only was there a large active sun-spot paper. It came on again after about 12 minutes, 
on the sun, and with the penumbra! character which and the magnet gradually resumed a normal position, 
frequently marks spots associated with magnetic dis- The range wa ^ioy The chaiactcr of its trace was 
turbance, but also the earth was very favouiably a long wave with superposed oscillations. During 
Situated with regard to it. Under such conditions a the storm the variations in V were extremely and 

great magnetic storm is inevitable. unusually active. 

With regard to the registration of the movements Mngnctir.itlv, Mav 17 was romparaliyely, though 
of the needles during the series of magnetic disturb- not actually, a quiet day, and Mav 18 was even 
ances, we were greatly handicapped by the non-arrival quieter. Greater activity was resumed on May 19 
of our usual supplies of sensitive photogiaphic paper. 2oh., when the sun-spot, much reduced in disc-area. 
Even so, on the less sensitive papier we weie obliged was approaching the western limb of the sun. Be¬ 
ta use the records weie very remarkable As early as tween 23I1. and 23I1 46m there was a well-marked 
Mav 11 the I) (declination) magnet was affected h\ peak-like movement on D, with a range of e8\ H 
some small rapid oscillations from bh. 12m to 8h. 12m. was not so much disturbed as D. But on May 20 
The next day, M.tv 12, between 8h. and ioh , D was 23I1 5m. to Mav. 21 oh 5m there was a movc- 

still more disturbed, while at 8h 12m H (horizontal ment on H of a similar peaked character to that of 
foicc) showed .1 marked and rapid fall of 1467 D on the preceding dav. The range was 2127. V, 

A greater activity of disturbance began on May 13 too, was again active, range 1737, between May 19 
with a “sudden commencement ” at 13ft. 12m In 2ih. and Mav 20 3b. 30m. On May 20 14b. 30m. 
D there was a rapid movement to east and west of there was resumed activity on the magnets, with rapid 
extreme range 15°, and on V (vertical force) an oscillations on D and H and an increase of force in 
increase, dtciease) and inpid recovery, range 267, in both I? ana V. The series of disturbances, con- 
about two minutes This phase is somewhat unusual stituling a stoirn of unusual duration, had not com- 
on V Between 2ih. 24m and 21I1. 36m. a rapid plctely subsided until May 21 2oh A. L Coruk. 
oscillation of 1 ) occurred, east, yyest, and east, range ‘sfonvhuist College Observatory, Mav 27 

28'. At the same time V fell rapidly and suddenly _ 

3237, recoveted for a few moments with a slight rise 

at 2ih 36m., and then fell so that the spot of light The Reparation Act and 8oientMo Reaeareh. 
was off tin recording drum At 22h 12m. it rose I’ROI Pahuxgiox’s letter (Nuurf, Mav -6, p.304) 
again rapidly 2507. Just before midnight there were interested me, because some months ago f pointed out 

further active movements of D and of V. m Nat turn how harmful anv restriction of the ini- 

'lho second and more intense phase of the storm portation of scientific apparatus would be to some 
commenced on May 14 i6h On Da series of oscilta- scientific laboiatories, and how unreasonable the 
lions occurred of increasing speed and amplitude until claims of the English instrument-makers appeared to 
22h 22m , when there was a sharp eastward move- me. However, no one else wrote in support of what 

ment of 46'. At thp same minute there commenced a I said and several makers wrote against it (though 

very rapid decrease of force in V of at least 4<>iy, carefully refraining from answering mv criticisms), 
the* spot of light passing off the paper on Mav 15 and I almost began to think that mv experience might 
oh 24m., the magnet adhering to the arrests It did be unusually unfoitunate and that other workers were 
not begin to give a record again until Mav 15 not affected, especially as Nvtlrf in certain leading 
9h 12m , when it had risen to its position before the articles supported the pmtection of “key industries ” 
rapid fall. 'Ihe Gilhertian "Reparation ” Act is of later date, but 

Meanwhile D was becoming more violently agitated instances of its working are supplied in the letters of 
until on Mav 15 oh. 45m. the spot of light passed l’rof Gardiner and Prof Partington 
off the drum in an eastward direction. This maiked Vow there is not the slightest hope that the weak 
the commencement of the third, or most intense, influence of scientific workers will affix t the plans of 
phase of the storm, which lasted for about eight practical politicians and Civil Service officials, 
hours. The movements of D were so rapid that the especially after the recent action of the Post Office 

paper used was not sensitive enough to register all when opposed bv much more powerful interests, 

their details At 5b. 24m. the spot of light had Nevertheless, I am surpiised that none of the scientific 

reached the limits of record in the westward direc- societies has taken tlie action of ascertaining the feel- 

tlon, so that the extreme range of D during the storm ing of its members on this question. They could then 
was greater than 2 0 9'. It was not until 7I1. 30m either repudiate the statements of the grumblers, of 

that the movements had decreased in intensity suffi- whom Prof. Partington may be reckoned one, or pub- 

clentlv to be clearly legible on the curves. Tne spot lish some manifesto which could be placed on record 

of light was then east, and it rose west with a series as a protest against the policy of protecting scientific 

of rapid oscillatory movements between 8h. and nh., apparatus at the expense of science, 
when it attained a normal position. The mean range It is reported that the president of the Society of 

of these oscillations was 20'. Glass Technology, speaking on the restriction of 1 m- 

With regard to H, the trace after Mav 14 22h. 25m portation of glassware, considered that “electric lamp 

and during the maximum phase is completely lost bulbs should also have been included in the Bill,” ana 

owing to the inferior sensitiveness of the paper. The 1 agree, as that might have attracted more public 

record Is resumed on May 15 7I1. 30m. This agrees attention to the effects of the Bill, 

with D In giving the greater and greatest intensities J. S. Dunkbrlt. 

of the storm as occurring between May 14 22b. 25m. Zoological Laboratory, The University, 
and May 15 7I1. 30m. Glasgow. 
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The Cosmology of Dante. 

By Dr. J. L. E. Dreyer. 


T HE study of the cosmological ideas set forth bodies, kept in motion by the soul of each. Not¬ 
in Dante’s great poem is of considerable withstanding his great authority, however, this 

interest, not only because it helps us to under- system was rejected by the astronomers of Alex- 

stand many parts of the poem which otherwise andria, chiefly because it suffered from an incur- 

might appear obscure, but also because Dante able defect, that of assuming every planet to he 

is a faithful interpreter of the opinions about the always at the same distance from the earth. That 

construction of the universe which were prevalent this is not the case is clearly shown by the variable 

in his day. In this respect he is unique among brightness of the planets, most strikingly seen in 

poets. In the present article we shall trace the the case of Venus and Mars, 
origin and gradual development of the system of The increased number of apparent irregularities 
the world adopted by Dante, without entering on in the planetary motions revealed by steadily 
minute interpretations of particular passages. pursued observations led to the development of a 
The principal feature of this system is the system of the world which finally became known 

arrangement of the universe in a series of con- as the Ptolemaic system, because the last touches 

centric spheres with the earth in the centre (Fig. i). were put to it by Claudius Ptolemy in the Becond 

century a. d ft assumed a planet to move on 
a circle, the epicycle, the centre of which 
moved on a larger circle, the eccentric, near 
the centre of which the earth was situated. 
Additional refinements were added to account 
for observed minor irregularities. But all 
this, though very satisfactory to mathemati¬ 
cians, was not to the taste of many people, 
who could not accept all these circles as 
realities, but demanded some sort of a system 
of spheres, not necessarily concentric. To 
satisfy this demand it was suggested that 
we might for the epicycle substitute a small 
sphere, to the surface of which a planet was 
attached, while the sphere fitted in and 
moved between the surfaces of two concen¬ 
tric spheres, near the common centre of which 
the earth was placed. Ptolemy, who wrote 
a valuable text-book on astronomy (the 
“ Syntaxis,” generally known by the Arabic 
name “ Almagest ”), wrote also, for the 
weaker brethren, another, called “ The 
Second Book of Phenomena,” in which a 
complicated system of spheres is described. 
But this was never a success, and the Greek 
original is lost, so that the book was quite 
unknown to modern European readers until 
1907, when a German translation from an 
Arabic version was at last published. 



This is a very old idea, originating in the most strik¬ 
ing of all celestial phenomena, the rotation of the 
heavens in twenty-four hours from east to west. 
Eudoxus (about 370 b.c.) was the first to design 
a complete system of concentric spheres, arranged 
so as to account for this rotation of the heavens 
as well as for the principal irregularities in the 
motions of sun, moon, and planets in the opposite 
direction. Though Eudoxus was a great mathe¬ 
matician, his system of spheres could account only 
partially for the observed phenomena, probably 
because it was founded on an utterly insufficient 
number of observations of these phenomena. The 
system was much improved by Kalippus, and, 
what was of more importance, it was accepted by 
Aristotle. To him the spheres were not merely 
mathematical conceptions, but physically existing 
NO. 2692, VOL. 107 ] 


Among the Arabs we find an attempt to adopt 
material spheres in the cosmical system of the 
"Brethren of Purity,” a semi-religious society 
which arose at Basra near the end of the tenth 
century. They taught that there are nine spheres 
of different thicknesses, fitting inside each other 
“like the skins of an onion,” The ninth sphere 
is the prime mover, and turns in twenty-four 
hours. The eighth sphere is that to which the 
fixed stars are attached; it revolves in a very 
slightly longer period, lagging behind to the 
amount of one degree in a hundred years. This 
is supposed to account for the precession of the 
equinoxes. Saturn (the seventh sphere) lags more, 
and the motion becomes slower as we descend 
through the spheres,. until we reach the first or 
slowest sphere, that of the moon, which takes 
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about fifty minutes more than twenty four hours should be persuukd of the truth of the doctrine 

to make a complete revolution In other words, | of concentric spheres Besides, this readily lent 
all celestial motions tike plat in the sime dire itself to poetir tre itmcnt which i lomplicated set 

tion trom e tst to wist This is i very old idt 1 of circles could m\cr do 1 here is no true 
sever il times illuded to b\ 1’lito but the denial either in lht Cummidn or in the philosophical 

of the independent etstw ird movement of the treatise the lonvivio of his having known the 

planets could not lomnitnd itself to am Greek Syntaxis ot Ptolemy I he chief source of his 
istronomer who it discd tint the pltncts moved isl ronomic il knowledge s the little textbook of 

in orbits consideriblv inclined to the direction of A 1 I irgam which he frequently quotes, and from 

the dul v rot it ion I his w is also the c ise imong which he i e «si n dlv hoi lows whole p issages 

the Arabs md no prominent idvoe it« of i In the C onvivio lie repeatedly makes use of 

system of spheres ippeared unon s them until the the writing's of the gtcat se holistic Albertus 

rise ot the \i istotcli in phile 

sopln in Spun in the twelltl ««l » ^ 

ernturv uviveel the helirl in ♦*£*., 7 

spheies \1 Bilrtigi (\lpetii v «" ^ * 

gius) wrote i hoe k on the sub 
jee t, in which he ilso let ill 
the motions be from e 1st to 
west Hut though he nude 
some ittempt to le ount foi 
the most conspicuous irregu 
lit it ics of the plane t irv 
motions lus system is not to 
he compared with the Ptol 
maie system as regirds eom 
pie te l ss i id it ould lie 
accepted only bv people vvhe 
were content merely with the 
rough outline of i system 
I irlv in the thirtee nth i e n 
tui y \rabi in books on plulo 
sophy ind science beg in to hi 
known north of the Pyrenees 
ind dong with them emu the 
writings of \riste>tlt trans 
letcd ling before from (ireel 
into \rabie and noyv from 
Arabic into I itin As \ris 
totle, who very soon w is 
accepted as in ml illible guide 
had adopted a system of 
spheres one outside the other 
it was very difficult for his 
Christian admirers to do any 
thing else During the whole 
of the thirteenth centuiy there 
was a running fight between 
the adherents of Vistotle 
(or Alpetragius) md those i « *■ <■«<•» 

who realised that no system 

of concentric spheres could ever ice ount Magnus In eontiast with several Italian writers 
for the observed phenomen i so completely I on astronomy eycn long after his time, who often 
as the Ptolemaic system of epicycles and I displiyed great ignorance, Dante shows himself 
eccentrics did Hy the year r*oo the fight . well uquamted with the general phenomena of 

was in Trance fairly well decided in fayour of the hcayens Thus he describes correctly the 

the followers of Ptolemy But in Italy the study appirent motions of the stars as seen from the 

of science had scarcely made anv progress I poles of the earth or from the equator, he often 

Ptolemy s great work (though translated into indie ties the time of year by mentioning the 
I atin as early as 1175 by Gherardo of Cremona) rodut il sign occupied by the sun, he even giyes 
was quite unknown and only an extremelj a fairh closely correct value of the length of the 
elementary textbook by A 1 Pargani was used in 1 ytar 

the unuersities In the centre of th» universe is the earth which 

It was therefore natural enough that Dante is a sphere These two facts were not disputed 
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by anybody Hell i» a conical opening reaching 
to the centre of the earth, where the devil dwells 
at the apex of the cone (Pig 2) Among theologians 
this was generally accepted as the proper place for 
him Even three hundred years later when the 
motion or non motion of the earth was the burn 
mg question of the day, the idea appeared very 
shocking to many that a body having the devil 
in the middle could be supposed to travel among 
the heavenly bodies, which were moved by angels 
Purgatory is a large conical hill rising out of 
the vast ocean at a point diametrically opposite 
to Jerusalem the navel of the dry land Ihe 
heavenly spheres ten in number surround the 
earth and they are repeatedly alluded to as bemg 
solid In each of the first seven spheres spirits 
though they have not their permanent abode 
there, appear to Dante in order to illustrate the 
gradually increasing glory which they have betn 
found worthy to enjoy and to indicate their 
former earthly characters which had been chiefly 
influenced by one of the seven pi inets The 
shadow of the earth reaches as far as the third 
sphere and the spirits seen in the spheres of the 
moon, Mercury and Venus have the lowest degree 
of bliss in the hmpyrean 

The tenth sphere tht I mpvrcan is the dwell 
mg of the Deity It is motionless because ill 
motion implies change and a desue for something 
better The ninth or crystalline sphere is the 
prime mover endowed with circular motion which 
expresses its praise of the Creator and by its 
almost incomprehensible speed it shows the desire 
of each part of it to be joined to the Fmpyrean 
The eighth sphere is that of the fixed stars it 
has a very slow eastward motion of its own of 
one degree in a hundred years (precession) and 
transmits the daily rotation received from the 
ninth sphere to all the lower spheres Dante 
seems however to have been somewhat uncertain 
about the source of rotation in one place in the 
Convivio" (11 15) he attributes both rotation 

and precession to the eighth sphere though he 
immediately afterwards returns to his usual 
theory and in another place ( Convivio u 6) 
when speaking of Venus he says that whether 
the daily movement comes from some intelligence 
or from the onrush of the prime mover God 
knows for it appears to me presumptuous to 
decide But these passages seem only to indi 
cate some momentary hesitation between the con 
flirting statements of his sources In the same 
wav he is doubtful about the nature of the Milky 
Way whether it is composed of stars or of 
vapour He is partuularly disturbed by the dif 


, ference between the new translation of Aris 
I totle (by Ihomas Aquinas, from Greek) and the 
| old one (by Michael Scot, from Arabic), but he 
| inclines to the statement of the latter, that it is a 
multitude of stars 

I he nine revolving spheres are moved by the 
three triads of angelic intelligences, the Seraphim 
as the highest in rank directing the ninth sphere 
while the angels govern the lowest sphere that 
of the moon The planets were supposed to move 
in the plane of the ecliptic There is no mention 
of the motion being eccentric though Dante must 
have seen the mount of tht eccentric circles 
given in A 1 Fargani s book But these were in 
convenient things to believers in a system of 
spheres ind were better ignored On the other 
hand tht re are several allusions to epicycles thus 
it is said in a paragraph in the Convivio (11 4) 
about \ enus tint on the circle of its sphere there 
is a small sphere which astronomers call an epi 
cycle and though we say that there are ten 

I spheres this number does not comprise them all 
The last and lowest ot the ten spheres is that of 
the moon \\ hile the motion of Saturn is the sw lft 
est because this is most divine motion that of 
the moon is the slowest ( Paradiso 111 51) Tic 

revolutions of all the nine spheres are therefore 
from east to west as supposed bv some of the 
I early Greek philosophers and bv all the Arabian 
believers in spheres As to the nature of the 
moon and particularly of the surface markings 
j Dante m the Convivio (11 14) adopts a 

theorv due (> Averroes according to which the 
spots are caused bv the rantv of some parts of 
the moon s bodv which do not reflect the sun s 
rays well But in the Paradiso (11 and xxii ) 
this is objected to and the spots which Dante 
looking from above sees only on the side of the 
moon nearest the earth are said to be due to 
the light differing in various places under the 
influence of different angelic guides 
1 From the highest heavens to the lowest depths 
of the earth we find in Dante a faithful guide to 
| the scientific ideas is well as to many popular 
prejudices of his time Though the theory of 
spheres was during his lifetime defeated in 
1 Trance an Italian may well be pardoned for not 
I recognising this particularly when we remember 
that even 200 vears later two separate attempts 
were made in Italy to set up scientific theories 
of concentric spheres To the student of the 
history of science it is a never failing source of 
) pleasure to find medieval cosmology so beauti 
fulls illuminated in the writings of the great 
| I lorcntine poet 


C LASSICAL plant names like M*78007 or 

spina irabica designed to indicate origin, 
do not always fulfil their object Pliny’s specific 

' . Bnohnnc*. Ch nn* Conlr but on* to tht H a o y fClrilatoo ta 
t«f nn o the H «t ry of C It owed Plant. 
W (f •« Meteor* of Nuenl Hiuory 

- “* - No 3) Pp .T+44J 


The Natural History of Cultivated Plants 1 


* th «c *1 rtf 
Bt Borthold 1 1 
t Anthropologic 


Ihropotoglcnl Sor«o 
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reference to milium intra hos decern annos ex 
India m Italiam t nvectum has not obviated debate 
as to the home and the identity of his plant 
Many notices of ancient crops connote only local 
cultivation 

Renaissance naturalists connected their culti 
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vuted plant* with those mentioned by classical 
authors. In medieval “mysteries” a “maple” 
replaced o-vicofiopos. This tendency outlived the 
finding of America. When the Peruvian “papas ” 
reached Artois from Rome, Clusius asked if here 
were Nor did scholars always agree 

When the “sunflower” was first described in 1508 
it was compared by Dodocns with the “«oronjry " 
Bellio, and by Cortuso w ith the “ aromatic ” 
l.aserpitium. 

The habit weakened as knowledge imteased 
Blit the history of cultivated plants was left to 
scholarship until R. Brown, m 1818, made it a 
branch ol botanical geography. His “compara¬ 
tive view ” of the esculent species teported by 
C. Smith and Lockhart during an expedition to 
the Zaire dealt with the Guinea coast as scholars 
had treated the lands ot the Medttc rrarean 
littoral. Necessity guided this action, Congo 
crops lie outside “letters." Mphonse de 
Candolle, whom Laufcr calls “the fathet 
of the science of historical botany," ex¬ 
plained m 18^5 that the chapter on culti 
vated plants m his “Geographic hotwnicpie 
raisonmh? " was partly inspited by Brown. In the 
“Origine des plantcs cultivtos ” of 1883 the path 
Brown had opened up was again followed 

The results secured in 184*5 by a botanist with 
historical instincts induced Hchu to ascertain in 
1870 what scholarship guided hy natural history 
tastes can accomplish. The limitations of 
“letters” were tacitly admitted in 1894, when 
Schrader, in his revision of Hehn's “ Kultur- 
pflanzen und Hausthiere in threm Vcbcrgang aus 
Asien," sought aid from an eminent botanist 
Thiselton-Dver has shown, when elucidating com¬ 
plex subjects like iJ/ortXos rijv T8ij«, that the 
successful student of cultivated plants should be 
both an accomplished botanist and a polished 
scholar. Collaboration occasionally vields mosaic 
results; regarding Engler’s notes on the “vine," 
I.aufer remarks that "it is not botany but his¬ 
torical research that is able to solve the problems 
connected with the history of our cultivated 
plants.” 

Hehn’s “ Kulturpflanzen ” discusses the migra¬ 
tion of Asiatic crops to Greece and Italy. Laufer’s 
“ Sino-iranica ” presents Chinese evidence regard¬ 
ing ancient Iranian rural economv The two pur¬ 
poses induce differences in outlook and treat¬ 
ment. The method of Laufcr deviates from that 
of Schrader and Engler much as that of Brown 
departs from the methods of Gesner and Clusius 

I.aufer employs history so effectively as almost 
to condone the acerbity of his criticism of others. 
He teaches us that sinologues enjoy advantages 
denied to classical scholars, since Chinese notices 
of useful plants lend themselves to historical treat 
ment more readily than Hebrew. Greek, or Latin 
allusions. The Chinese, Laufer concedes, have 
shown thought and common sense when trying 
likely exotic crops. Their long series of encyclo¬ 
pedias. sometimes in several editions, afford ap¬ 
proximate dates for many plant-introductions. 
The culture and influence of China Increased 
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gradually. If, like Rome, China suffered many 
invasions, she rarely succumbed to foes so de¬ 
structive as the \ andal or so malignant as the 
Turk. Her civilisation remained little affected; 
the introduction ot new plants never induced in 
China economic revolutions comparable with that 
experienced in Britain through the arrival of our 
staple root-crops. 

Problems connected with the history of Chinese 
cultivated plants present familiar difficulties- 
Chinese rctords of inttodiu turns from Iran began 
two thousand viars ago. I he emperor Wu 
(140 87 ni ) inslrtii ted General Chang-kien to 
fetch from Ferghana horses of the famed Iranian 
breed I* Hiding that these steeds throve on 
“ lucerne ” (Medtcago oitiua), Chang-kien carried 
home seed of this crop As the plant had been 
established in Greece four hundred years earlier, 
we have some assuraiue regarding the home of 

7 roa With jltjAfu Ilijxnni/ and I^kav 

'Appciluiaii matters die diffeicnt , “peach” and 
“.ipiiioek" are Chinese plants, and the Iranian 
gift of “ alfalfa ” vv as but a pay ment on account. 
Later history affords instances equally instructive. 
The “Itngka mmch" (-Ceylon pepper) of 
Hindu hushandiv is the American “chillie” {Cap- 
ticMiii frufesiciis), to English denizens 111 India 
the American /’/mufti peruviana is the "Cape 
gooseberrv ” 

With "meduk” Chang kien tarried bai k the 
“grape-vine” (Fitts vinifera) Although Han 

travellers notued Iranian addiction to wine-drink¬ 
ing, the art of wine-making was not acquired 
until the later T’.uig period. It was received from 
the Turks, who in Han days lived in Mongolia, 
where the vine does not grow; when they invaded 
Turkestan the Turks learned the use of grapes 
and wine from their Iranian serfs 

Between the arrival of grape-growing (120 b.c.) 
and that of vv ine-tnaking (640 A » ) China ob¬ 
tained mam western crops Later Chinese 
naturalists, thinking backwards, state that, along 
with “alfalfa” and the “vine." Chang-kien 
brought from Iran chives, coriander, lucumber, 
sesame, and other vegetables Some appear to 
rreilit to him the presence in China of any plant 
the name of which includes the attribute “hu.” 
Historical research shows that while “hu ” usually 
implies western origin, it affords no absolute 
criterion; iven when a "hu” plant is really from 
the west, it need not be from Iran, The English 
misconception that our “ potato ’’ originated in 
Virginia and was introduced bv Raleigh shows 
that the “process of retrospective thought” is 
not peculiar to China. Western misapprehension 
mav exceed Oriental; our “potato” (Solanum 
fubcrovwn) is not the “ patata ” (Ipomoea Batatas) 

The period 200-400 a.o. saw the establishment 
of trade relations with Po-se in Nan Hai In 
a.d. 461 an embassy from Po-se in Iran reached 
Wei. After this event products of the southern 
Po-se were sometimes thought to be western ones, 
while Persian plants were occasionally regarded 
as Malayan. Europe has had the same experi¬ 
ence. The navigators who first made American 
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landfalls believed they had reached India; those 
who stayed at home sometimes mistook West 
Indian for East Indian products. The “gallo- 
pavo” (Meleagns gallopavo) came to Europe in 
1541. Its hrench popular names—“dindon" and 
“dinde leave open the question of origin; the 
English popular name “turkey-cock” indicates a 
belief that the bird came from the East. The 
French do not, however, claim greater perspicacity 
because of this; when “maire” (Zea Mays) first 
appeared they termed this cereal “ bk- dc 
Turquie”; we. with fortuitous caution, used thi 
non-committal name "Indian corn ” 

One undoubtedly western introduction attributed 
to Chang-kien is "hw>an lan” ( Carthumus tine- 
tortus). The biography of the general and the 
annals of the Han (ontain nothing to this effect, 
and this introduction cannot antedate Tsin times 
(200-400 a n.) This plant, which was unknown 
to classical writers, is the Arabic “kurtum”; its 
dried flowers, the Arabic “usfClr," came to medieval 
Europe under the Italian trade-names “asfiore” 
and “saffiore,” our "safflower." The Chinese 
confused this product with “yu-kin," our 
"saffron," the dried stigmas of Crocus safitns ; 
the two were colloquially termed “hun hwa” 
(=-red flower) One of the uses of the dried 
flowers of "hwan lan" provided the plant with 
the alternative name “ycn-chi," and thus led to 
its confusion with an indigenous "yen-chi” 
(BascUa rubra), tinctorial in all its parts. Matters 
were further complicated by the existence of 
Mt. Yenchi and by the homophony of the Chinese 
name “yen-chi” (=cosmetic) with the Hiun-nu 
word “yen-chi ” ( = royal consort) It is scarcely 
surprising that Chinese disquisitions on “yen¬ 
chi ” are more remarkable for their graceful style 
than for their historical accuracy. 

The natural historv of European economic 
products supplies problems equallv compli¬ 
cated. The Greeks gave irKopn'ovpov, th 
inflorescence of which is circinal, the alterna¬ 
tive name ^kwrpomor because it flowers at 
the summer solstice. They distinguished two 
sorts of ^\iorp6winv to piya, found in dry situa¬ 
tions, and to fUKpoy, confined to damp places 
No Greek text asserts that the blossoms of 
<r*op*lovpov o|ien only in brurht sunshine or follow 
the sun from morn until eve. In spite of this 
some Latin authors regard Heliotropium as one 
of the "helioscopia," while others include it 
among the “ solsequia." The Aramaic equivalent 
of ffXtorpairiov is either “ somar yauma” (=day 
turning) or " smar yauma" («-day-turned), 
so that in Syria the plant identified with 


I that of the Greeks was one which the 
1 Romans, at least, would have included among 
their “solsequia.” Arab naturalists identified 
' " somar yauma ” with the “ tharanchul ” of Anda¬ 
lusia. This Spanish “ tornesol ” (Chrozophora 
tinctoria) was in 1554 identified by Amatus Lusi- 
Unub with TjXiorpoinov to /*rya, m 1557 Clusiu-> 
decided that it was tihtorpomov to /wtpov. 

While our earliest records of Chrozophora lint- 
Iona thus happen to be Iberian, Languedoc is the 
only region in which the economic product of the 
plant was ever systematically exploited. The 
.Spanish name “tornesol” may theiefore lie, as 
I we know the French name “tournesol” certainly 
is, only a local variant of the Provencal word 
"tornesola.” Tournefort tells us that what wc 
now know as Chrozophora ttmlona is the plant 
ev qua paratur Tournesol gallorum ( = litmus) as 
1 contrasted with "Tournesol lusitanorum ” 
( = cochineal). Pomet infoims us that of the three 
distinct kinds of “Frenih tournesol” known to 
commerce in the seventeenth century, only that 
termed “tournesol en drapeau” was prepared 
from this plant. The French term “tournesol,” 
like the Chinese term “yen-chi," is therefore 
primarily the name of a commercial article collo- 
quiallv transferred to the plant which yields it 
I he identification of “tornesol” with j)AioTf>orwi, 
propounded by two distinguished scholar- 
naturalists, teaches us that scholarship may provi 
as imperfect an instrument in solving problems 
connected with the history of cultivated plants 
and products as Laufcr has found botany to be 
Though both names are capable of conveying the 
same meaning, historical research shows that here 
“tournesol” involves a poetic comparison of the 
colour-change of an alterable dye with the hues of 
dawn and sunset, while r/Aiorp<law supplies a 
prosaic intimation as to the season of the vear at 
which a particular plant blossoms. 

The difficulties which beset the 1 onscientious 
! study of European cultivated plants justify the 
remark made by T Johnson in 1633 that “those 
' that vulgarly impose names upon plants have little 
either judgment or knowledge of them " If the 
I task of the historian of Chinese plants and pro¬ 
ducts be less troublesome, this should lend support 
I to the conclusion of Laufer in 1919 that “the 
Chinese were thinking, sensible and broad-minded 
people.” However this may be, economic botanists 
| of all nationalities will join to the penitence they 
feel for those shortcomings on their part which 
l.aufer so unsparingly condemns a lively grati¬ 
tude for the fund of information supplied by him 
in "Sino-iranica.” 


Obituary. 

Prof. E. J. Mills, F.R.S. 


r\R. EDMUND JAMES MILLS, formerly pro- 
•*-' feasor of technical chemistry in the West of , 
Scotland Technical College, Glasgow, who died | 
on April at, was born in London on December 8, 
1840. He received his early education at the ' 
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Grammar School, Cheltenham, and later at the 
Royal School of Mines, London. The chemical 
instruction for students at the School <4 Mines 
was in those days given at the Royal College of 
Chemistry in Oxford Street, and there Mills 
worked during the later 'fifties, having as a fellow 
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student Herbert Mcl cod, afterwards professor ol 
chemistry at the Coopers Hill College, with whom 
he formed a life-long friendship At that time the 
only institution granting degrees in pure science 
was London Lm\ersit>, and Mills utilised his 
education at the School of Mines with the inten¬ 
tion ot proceeding to such a degree at a liter 
period He obtained his Bachelor ol Science 
degree in 1863 an d the Doctorate in 1865, his name 
appearing in the list of graduates at i date intei 
mediate between those of Prof Crum Brown in 
1862 and Sir \\ m lilden in 1871 In 1861 he 
went is n assist tnt to Dr John Menhouse hiving 
lilden as one of his colicigues in tint laborilor\ 

In 18O- Mills w is ippoinkd oni of the demon 
strators of chemisti\ in Glasgow University 
under Prof 1 homas Vndcrson, his chief duly 
being the « undue t of tutori il ctisscs in connettion 
with the mi dii il 1 urm ulum I his p irlicul ir dutv 
wis by no means congcnnl to Mills itid his own 
perfect knowledge of his subject m ide him some 
whit impatient with the backwardness of the 
mijontv of first) tar medic il students with 
ad\ meed students however ind in the 1 iboritorv 
he w is a good teaehci 

Ander-on was then working 01 the products 
from the destructive distill ition of eod ind slide 
and when not engaged in teaching duties Mills 
assisted him in that work This brought him in 
contiet with several people in f.lisgow notiblv 
John Voung and others who were inteiestcd in 
the oil i dustrv which et that time wis lttracting 
consider iblc Httntion in the 1 inarkshire ind 
I othi in districts I he friendships mide in these 
earlv davs miv hive hid some influence in indui 
mg Mills to return to Glasgow, is he did it 1 
latei dale but in 180, he lesigned his position is 
demonstrator it the iiimcrsitv and returned to 
London 

In 1870 Mr John Young founded the \oung 
L iboratory ” in Anderson s College, Glasgow, a 
laborator) intended bv him to be associated essen- 
tiallv with technical chemistry The first super 
intendent of this laboratory w is W H Perkin 
sen (1870-71), followed b) G Bischof (1871-7-,) 
they were succeeded by Mills in 1876 

About 1886 the “ Young I aboratory ’ together 
with Anderson’s College was incorporated in the 
Glasgow and West of Scotland Technical College 
and became the “ Young Chair of Technical 
Chemistry ’ This appointment Mills held until his 
resignation in 1891 

Papers recording Mills s original work are pub 
lished in the proceedings of the Royal Societies 
of I ondon and Edinburgh, the Ph\losophu.al 
Magazine and the journals of the Chemical 
Society and the Society of Chemical Industry in 
London Tbey are numerous and of a varied nature 
His first paper given to the Royal Society in 
i860 was on bromo and chloro phenyl, but his 
earlv work dealt more with questions on the 
general principles of chemistry and inorganic 
chemistry, such as isomerism electric attraction, 
chemical mass, and chemical equivalents In the 
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Journal of the Chemical Soeietv he published 
papers on aniline derivitivcs and nitrotoluene, 
potible waters, chemical repulsion, ind melting 
points 110m 1879-8. he published in four parts 
Researches on Chemical 1 quivalents, In 
vestigations on the Action of Oxides on Silts, 
ind in conjunction with Mr Louis Campbell about 
1879 Researelies on Dyeing At 1 later period, 
on the Inundation of the Society ot Chemical In¬ 
dustry, he gave to that society pipers on the 
quantitative estimation ot oils and fats, viscosity 
determni itions ind the oxid ition ol iniline In the 
Proceedings of the Royal Sue 11 tv ot 1 dinburgh 
he published rese irchcs on thcrmochcmistrv 

In the four small works vvhiili he published 
Mills did not confine himsill to purely scientific 
subjects in addition to two books I ucl 
and its Applic itions in conjunction with 1 J 
Row in, ind Destiuctive Distill ition fie wrote 
1 volume of poems, My onlv Child published 
in 1895 ind lhe Secret of Pett ireh in 1904 
\ttcr retiring from the prolcssotship at the 
Glisgow ind \\ est of Scotlmd technical College 
Mills rc tinned to I ondon where he oca upicd him 
sell with v irious pursuits among them photo 
giaphv which hi had pr u tised with 1 onsich r iblc 
si ill Ironi cirlt diys \ eirtun deafness which 
oven ime him during later years tended to 111 
ere isc 1 reserve ot niinnet which Mills ilwavs 
possessed but he lontmucd until 1 short lime ago 
to attend the meetings ol thi various societies to 
whieh he belong!d ind wis to be found regu 
larlv once 1 vveel it the \tlienuim Lluh where 
he met his more pirluular friends He had 1 
I good 1 nowlcdge not onlv of st i< ntifie but ilso ol 
general literiture and held some distinel views 
on religious questions these however he never 
dise usse d 

Mills vv is cite ted e lillow of the keyal Soeietv 
ot I ondon 111 1874 He bteanu a fellow of the 
Chemical Society in 1862 serving several times on 
the council ind as a vue president from 1912 to 
1915 He was an origin il member of the Society 
of Chemical Industry and for a period president 
I of the Glasgow and West of Scotlmd section of 
that soeietv He received the honorary degree of 
1 L D from the Lniversitv of Glisgow 


Da Gforce Tri derick Wkkht who died 
recently at the age of eighty-three vears from 
heart failure following influenza, was, from 1881 
to 1907, a professor in the Oberlin Theological 
Seminary, Ohio, and had been since 1884 the 
editor of a well-known theological publication 
Bibliotheca Saera ” His most important work, 
however was done as a geologist, and his ‘ Ice 
Age in North America,” first published in 1889 
remains a standard work on the subject He 
wrote also on ‘The Glacial Boundarv in 
Ohio Indiana, and Kentucky Man and 
the Glanal Period,” and “Greenland Ice¬ 
fields ’ At the invitation of the late Tsar 
of Russia Dr V right ' isited Siberi 1 foi 
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a geological study the fruits of which 
appeared in njoa in a two-volume work entitled 
‘ Asiatic Russn The relations of science and 
religion were also discussed hy him in several of 
his publications 


We rcgrtt to announce the death, on May 28, 
at sixty four >ears of age, of Mr R 1 Dennett, 
author of Vt the Back of the Black Man’s Mind, ' 
Nigerian Studies West African Categories, 
and othtr works 


Notes. 


Owinc to the postponement of the sailing of the 
Celttc on whtch he had booked his passage from 
America Prof Einstein is unable to lecture at Ring s 
College London until Monday June 13 at 5 15 p m 
All the tickets which have been issued for June 9 will 
be available for that date 

Severai changes have recently been made in the 
scientific staff of the Australian Museum Sjdnev 
Dr C Anderson who has been mineralogist since 
1901 succeeds the late Mr R Etheridge jun ns 
director Mr A Musgrave fills the vacancy caused 
by the death of Mr W J Rainbow entomologist 
«nd Messrs J R Kinghorn and F If G T rough ton 
second-class assistants have bem promoted to be hrst 
class assistants in charge of reptiles birds and 
amphibians aid mnnmala ind skeletons respectively 

Mr VV I G Jopro of the scientific staff of the 
American Geographical Society of New York and 
editor of its Research Series left on May 21 on a six 
months leave of absence for a trip to Europe on 
behalf of the society to study the present status and 
tendencies of geography in Europe and to establish 
closer relations with kindred workers and institutions 
During his trip Mr Joerg expects to visit most of the 
universities where modern scientific geography is 
represented Communications to him may be ad 
dressed c/o Messrs Brown Shiplev ind Co 123 Pall 
Mall London S W 1 

At the anniversary meeting of the Linnean Society 
of London on May 24 the 1 tnnean gold medal of the 
society the highest award in its gift was presented 
to Dr Dukinheld H Scott and all who know the 
value and extent of lus service* to recent and fossil 
botany during the last forty years will agree that the 
award is thoroughly deserved, and some may be dis¬ 
posed to wonder why it was not bestowed earlier 
The medal was instituted in 1888 on the occasion of 
the centenary of the foundation of the society and is 
given in alternate years to a botanist and a zoologist 
who at the time of the award Is not on the council 
Dr Scott s services as councillor secretary and presi 
dent of the society have been almost continuous so 
that the opportunities of making the gift have been 
very few until the present year 

The Mount Everest Expedition started from Dar 
jeelmg m two parties on May 18 ind 19 The staff 
of the expedition consists of Col Howard Bury the 
leader Mr H Rieburn Dr Kellas Mr G I Mal¬ 
lory and Mr G H Bullock Alpine climbers Mr 
A F Wollaston, surgeon and naturalist Dr A M 
Heron geologist and Major H T Morshead and 
Capt O Wheeler survey officers Col Bury’s first 
dispatch to the Times contains particulars of the 
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organisation and start Major Morshead with two 
issistants ind fifty coolies left Darjeeling in advance 
going by the leesta Valley to correct some of the 
Stkkim maps He was to rejoin the mam expedition 
m June 1 at khamba Dzong The principal transport 
of the expedition consists of 100 Chinese and Tibetan 
mules with drivers driwn from hill tribes and accus 
toned to long marches Forty Sherpa coolies mostly 
from villages south or south east of Everest accom 
panv the expedition Several of them have been with 
Dr kcll is on high climbs and are trained in ice work 
Mr Wollaston is 1 iking two I epcha collectors and 
skinneis to assist in biological work Ihc expedition 
has a conipkti photrgraphic quipment ind every 
cunera can be ustd for telephotograph ic work Ar 
rangements have been made f r developing the plates 
and films on the spot Col Bury records with gnti 
tude the help afforded by thi Government of India the 
Indian railways and the G vernor of Bengal (lord 
Ronaldshay) 

The secretary of the Institution of Electncd En 
gineers informs us that in view of the continuance 
of the coal strike the Scottish Committee has reluc 
lintly decided to ranccl the proposed summer meeting 
of the institution 

1 iu lutumn meeting of the Iron and Steel Insti 
tute will he held bv invitation of the Comitd des 
lories de Trance in Paris on Monday and Tuesday 
September 5 and 6 \t the conclusion of the meeting 
in Paris iltemative visits have been airanged to works 
in Lorraim and m Normandy and a party of the 
members has been invited to visit the Creusot works 
of MM Schneider ind Co 

luo notucs of memorials to dist nguished men of 
science appear in the Revue icicnltfique of May 14 
I he fiisl refers to the monument erected to the 
memory of Wurtz the chemist at Strasbourg which 
will be dedicated on July 5 next The other notice 
deals with the ccntrnarv of Ampire s discoveries in 
electricity Flectncal engineers in Trance are taking 
steps to rtstore the tomb of the celebrated physicist 
in the cemcierv of Montmartre 

The annual meeting of the British Science Guild 
will be held at the Goldsmiths Hall on Wednesday, 
June 8 at y pm lord Montagu of Beaulieu presi¬ 
dent of the Guild will present the annual report and 
there will be addresses by the Very Rev William R 
Inge (Dean of St Paul s) on The Road to Ruin and 
the Way Out ’ and bv Sir Richard A S Redmayne 
(chairman of the Imperial Mineral Resources Bureau) 
on The Importance of Research in Promoting the 
Development of the Mineral Industries ’ Tickets 
may be obtained from the Secretary British Science 
Guild 6 John Street Adelphi W C a 
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At the annual meeting of the Royal Societv of 
Victoria held on March 10 last the following officers 
were elected —President Prof Twirl Uce.Preu 
dents Mr F Wiscwould and Prof I iby Hon 
Treasurer Mr W A Hartnell Hon I tbranan 
Mr A S Kenyon Hon Secretary Mr J A 
Kershaw Members of Couu tl Prof Oslorne Dr 

Summers Dr Bildwin Mr Dunn Mr Richirdson 
and Mr Picken In the mnual report it w is an 
nounccd that the scheme for giving short popul lr let 
tures on subject* of general interest would be con 
tmued At the ordiniry meeting which followed Sir 
Bildwin Spencer contributed a piper entitled Blood 
ind Shidc Divisions of \ustralno Trilies 
lr is announced tint Mr Bridgimm Secretirv for 
Mines has appointed in \dvisor\ Ct linuttee for the 
M«tilliferous Mining Industn if which Sir Cecil 
Lindsay Budd is ihurinin In iddition to reprt 
sentafives of owners ind of worlers in nines ind 
quimes the following hive ilso been appointed — 
Mr T Filcon Dr b H Hatch and Mr T Mer 
neks mining engineers Mr 1 \V Haibord netil 
lurgist Mr I C T Hill Prtf II I ouis and Dr 
J M Micliren econo me geologists Mr J J 
Burton representing the iron ind steel industry and 
Sir Kenneth W Goidby representing niedicil science 
Mr h C Stirling of the Mines Depirtment will 
act is secretirv to the Committee 

Tup I ondon l niversit> College IIispiti) ladies 
Association was founded twenti yens ago to pro 
vide clothes for use in the wirds and ilso for neces 
aitous patients on their convalescence or discharge 
from the hospital * and to take up any other work 
in connection with the hospital which from time to 
time may commend itself to a general meeting of 
the association It his been remarkably successful 
There are now some eight hundred members besides 
the central London bodv there arc ten local branches 
The latest development is the establishment of the 
infant welfare department I ike all oth<r London 
hospitals University College Hospital is in financial 
difficulties In order to help the I adies \ssoci ition 
has arranged to hold a sale on Wednesday June 8 
from 11 30 a m to 7 pm at Someries House 
Regent s Park Her Highness Princess Helena Vic 
torn has graciously consented to open the sale The 
things offered for stle will he of i \aried nature in 
eluding fruit and other farm and garden produce 
There will also be some special features such is an 
antique stall and a second hand book still which may 
interest our readers 

On \pril a last the Governoi General of New 
7 ealand I ord Jellicoe formally opened the Cawthron 
Institute in Nelson South Island The institution 
was founded under the terms of the will of the late 
Thomas Cawthion (Nature, January 1, 1930, p 442) 
to provide a place for teaching and carrying out 
scientific research relating to the industries of Nelson 
and of the Dominion Lord Jell coe paid eloquent 
tribute to the great public generosity of the late Mr 
Cawthron, and then spoke of Jhc Importance of 
scientific research For an agricultural community t< 
achieve success the agriculturists must to operate with 
NO 2692, VOL 107 ] 


men of science The work undertihin in the new 
institute will deal laigely with problems of agricul 
ture fruit growing etc and should therefore exert 
great influence on the prosperity of thi whole of the 
Dominion The Bishop cf Nelson who is chairman 
of the trustees also iddressed the gathering and 
made particular mention f the librtrv of scientific 
books belonging to the nstitutc which it was hoped 
when completed would be the best in Australasia 
Prof Easterfield director of the Cawthron Institute 
gave a biief outline of the ni nv lines of research now 
octujying the attention of the stiff sul surveys 
experiments with feitihscrs and rover et ops fire 
blight the deterioration of trout fruit pests and the 
utilisation if flax waste were among the problems 
ment oned 

Thp Geographical Review issued by the American 
Geographical ‘society of New York upon the adop¬ 
tion of a programme of intensive research has in 
the present year cetsed to become a monthly 
p. nodical in future it wilt be issued as a quarterly 
We \ eli ime this ch inge of form is it gives an 
opportunity for more detailed papers on the subjects 
to which this \ aluable publication is devoted In its 
new form it contains several important articles one 
of the more interesting being in elaborate essay on 
The Evolution and Distribution of Race Culture 
and I anguage by Dr Griffith Taylor of the Uni 
versify of Sydney This article raises questions which 
it is impossible to criticise in detail The luthor pro¬ 
poses to show that many current opinions with 
regard to the mixing of nations are not supported 
by ethnology On the problem of the half-caste he 
is disposed to think that in many cases the ethnic 
deterioration is too slight to le important ind that 
racial antipathy rather than racial degeneration is 
largely to blame for the troubles of the Eurasians 
As regards the Alpine Mongolian ind most Amerind 
ind Polynesian peoples the future seems to me to be 
most promising It is our diseases and our vices 
especially the use of alcohol which constitute the so 
called overpowering effect of the white civilisation * 
upon the uncivilised nations 

A paragraph in Nature of July t 1930 p 558 
referred to a report of the Smithsonian Institution 
in which Mr C M Hoy made some comments on 
the extermination of Australia! native fauna We 
quoted some of Mr Hoy s remarks concluding with 
the words — There ire very few game laws in Aus 
tralia vnd no one gives any attention to the ones 
that are in order The Minister of Industry South 
Australia afterwards wrote through his secretary ob 
jecting to Mr Hoy s statement and lus letter was 
published in Naturp of November 18 1930 p 377 
Mr Ho\ in a communication dated from Sydney 
New South Waks on March 13 claims that his 
I original statement was correct and adds — Fvery 
where I went in South Australia I found flagrant dis- 
regird of the Animals and Birds (Protection) Act not 
only in the out b tek areas * but within a few mtlea 
of Adelaide itself ” As Mr Hov s notes were 
originally published by the Smithsonian Institution, 
and we merely quoted from them his letter was sub¬ 
mitted to the institution the acting secretary of which 
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now Informs us under date May 7 that while Mr 
Hoy is collecting specimens in Australia for the 
Smithsonian Institution, he is in no sense an officer 
of the institution * A letter has therefore been sent 
bv the institution to the Minister of Industry South 
Australia expressing regret that anything written by 
Mr Hoy should have led to misunderstanding and 
gratefully acknowledging the kind assistance given 
Mr Hoy both by the authorities and private citizens 
in the various parts of Australia which he has 
\1s1ted 

Sir Hfrculfs Read in his presidentnl address lo 
the Society of Antiquaries (Atitiq Journal vol 1 
pp 167-82 July i<)21) wails himself of his ap 
proaching freedom to deliver some home truths 

Ihe contents of a museum take pneedenie of the 
building that contains them Disregard of this 
principle ind of the views of the museum officers by 
two distinguished architects has made the Victoiia 
ind Albert Museum and the northern annex to thi 
British Museum deplorable and costly mistakes 
(Sir Hercules says this would not occur in the cise 
of a 1 iboratory Well there is such a building 
retenth erteted to the plans of one of these architects 
in which the best light is given to passages ind the 
w mdow s of the work rooms arc obscured by uselr ss 
balustrades and overhinging arches) lhe Govern 
ment has illotted to I ondon l niversity a site that 
will soon be required l v the expanding British 
Museum Congestion ma\ be in part relieved by 

lemoving objects from exhibition into store but this 
is onlv to postpone the inev table removal of either 
the museum collections or the national library to 
another site lastly the leccnt trouble with Scot 
land over 1 battered gravestone bads Sir Hercules to 
condemn the stringent embargo which sever il coun 
tries hive laid on the export of all—even their most 
trivial—antiquities At any rite we shill all agrei 
that for the British Isles if not for the British 
Empire the British Museum should be the centre 
where a complete representation of all products of 
Nati re and art c in be seen \A e need instead of 
competition intelligent co operation between the 
vinous museums 

Thk mode in which the narrow mouthed lamprey 
(Geotna stmostoma Ogilbv) ascends waterfalls is 
described bv Mr D A Herbert in the Journal of the 
Rovd Souetv of Western Australia (vol vi part i 
1920) The animal can obtain hold only on a wet 
surface and the cutting off of the water by a hind 
placed above the fish causes it at once to drop back 
into the pool Two excellent photographs are given 
of the toilsome climb 

In a second important paper on the structure of 
the Andes (Quart Journ Geol Soc vol Ixxvi p i 
1930) Mr J A Douglas points out that the Alpine 
type of overfolding cannot be traced in the Andean 
Cordilleras, and that the chain is due to vertical uplift 
"between two ancient resistant masses which from 
tune to time have compressed a aeries of transgressive 
deposits between them The author continues the fine 
senes of photographic plates that characterised his 
previous paper published in 1914 
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Dr C D Walcott secretary of the Smithsonian 
Institution has informed the Rev T R R Stebbwg 
that since the appearance of Raymond’s memoir on 
the tnlobite he has reviewed his own tnlobite sections 
and also cut a number of additional sections one of 
which fortunately cuts across the exopodite so as to 
show ilx structure and the relations of the fringe of 
filaments to the spiral arm Other sections indicate 
that the ventral limb was formed of a coxopodite 
endopodite and exopodite, and, in addition, a short 
flat epipodite with numerous long strong filaments 
Dr Walcott has also succeeded in securing photo 
graphs of the cpipodites of Neolenus which illustrate 
the difference between them and the exopodite 

V\ intrri sting paper bv Mr I eslie Scott on Agri 
cultur 1 foopcntion appeared in the April issue if 
the I nrlnightly Keviev In the author s opinion the 
farming conmunitv especially the ilass of s 11 ill 
timers exirtx i considerable stabilising influence in 
the nation utd it is therefore highly destral It th it 
this class should be muntaimd hartmrs luv ti 
face fxxign competition and they have to stimul He 
hime demand the best nay to do these two things 
is tv cut dtwn wherever possibte the expenses incurred 
in distribution and in the purchase f f feeding stuffs 
etc 1 ictory f inns re ducc production costs but 
thev also elimmite the small farmer for the faiUrv 
farm consists of io ooo-m ooo acres farmed l \ i 
manager appointed by sonic compiny Agricultui il 
c iperitnn stems te be the oily icthod by vvliih 
economic production cm be itt lined ind the small 
firmei preserved at the sime time V great dt il is 
done by such ti opu ition in Denmark and there tie 
a few agricultural societies doing good work in this 
country but there is » great need for union im ing 
these different societies rhev are now being j lined 
up in Ihe Agricultural Wholesale Society and as xxn 
as the farmets pul implicit trust in their own societies 
ind lhe societies plaee equal trust in the central body 
then the wholesale socittv— provided that it is ade 
quately capitalised—will lie able to make practuallv 
its own terms in the markets both of this countty and 
of the world 

Ihe Douglas fir / \eudot'ugt P u^la n the most 
valuable ctnifer in western Ninth \tntnci is now 
planted ixtensivtly by foresters in tms country as it 
produces a l irge v llumc 01 timber in a short period of 
years Until recently this tree enjoved practical im 
munitv from both insect attack ind fungus disease 
but this happy state no longer exists and it is neces 
sarv now to sound a w trning that unh ss preventive 
measures are taken greit disaster may befall planta 
tions of this species Such has happened in the ease 
of the white pine Ptnus Urobus an American tree 
that can no longer be commercially planted m Furope 
on account of its liability to succumb to the deadly 
fungus PernUrmiutn strobt The Douglas fir is 
becoming infested in the South of England with a 
woollv aphis Ckermif Cooleyi whnh was first 
noticed in iqif m the New Forest Its spread since 
then has been alarmingly rapid, and isolated attacks 
were noticed last summer in Peeblesshire It is dis¬ 
tressing to hear also of a fungus which has been 
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doing considerable damage of late wars to \oung 
plantations of Douglas fir in many parts of Scotl tnd 
This either kills the leading shoot a few inches below 
the tip or causes the death of the whole tree by 
attacking the outer tissues completely round the stem 
at a little distance above ground level In both cases 
there is a sudden decrease m diameter in passing from 
the healthy to the diseased portion of the stem accom 
panted by much exudation of resin Ihis fungus is 
described as a new species Phomopm pseudotsugae 
by Dr Milcolm Wilson in the Transactions of the 
Royal Scottish Arboricultural Society (\ol xxxn 
part 11 pp 145-49 plate*, iv v ) published in \ovem 
ber last barlv recognition if the disease and burn 
ing of effected trees in the measures ri commended 
for stamping out this pist which has been 1 noun to 
kill half the trees in a voung plant ition 

A length? paper on The Perishing of Paper 
in Indian Libraries forms part vu \ol in , 
of the Journal of the Indian institute of Science 
The investigation was undertiken at the Institute of 
Science on behalf of the Government of India bv Mr 
J J Sudborough and Mis., M M Mehta Perish 
ing is defined as a brittl ness which is so marked 
that folding the paper cnce cr twice will cause it to 
break along the fold and it is observed in manv of 
the books in record offices and libraries The con 
elusions which the investigators have arrived at as 
the result of an examination of numerous libraries in 
India do not differ greatly from the report of the 
Committee on the Deterioration of Paper in Europe 
published in the Journal of the Royal Society of Arts 
for 1898 (No 46) or from the report of a similar 
committee in America which appeared as Report 
No. 89 Pub 1909, L S Department of Agricul 
ture Chemical perishing as distinct from the 
destruction caused bv micro organisms was mves 
tigated, and the conclusion arrived at is that the 
former t\pe of penciling which is by far the com 
moner, is due to hjdrolvsis of the cellulose molecules 
of the paper and their later decomposition into simple 
substances rather than to a process of oxidation 1 he 
type of paper found (o be most resistant in India is 
a rag paper the fibres of which have not been 
weakened in the process of manufacture Treatment 
which has been found to damage the fibre is pro 
longed digestion with nlkatt, over-bleaching non 
removal of the last trace of bleach by anticMor and 
imperfect washing that leaves traces of acid in the 
paper while rosm and filling material should not 
exceed a small fixed percentage It is recommended 
that all books and documents of permanent value 
should be removed to libraries m hill stations with 
temperate climates or placed in special buildings in 
which complete air control can be maintained 

Several distinctive features are embodied in a new 
model radioscopic couch by Messrs Newton and 
Wright, Ltd The tube-box winch is fitted with a 
holder to take a gas tube or CooTidge tube, is covered 
by sheet-lead and mounted upon steel rails, fire move- j 
ment being ensured by ball bearings The diaphrag m 
is of the rectangular type and*i* operated by lever s ] 
attached to a control arm, this latter projects hen- 1 
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zontallv from the tube-box, and is supported by one of 
two metal uprights which bold the protective apron 
in position A further feature of interest is that them 
uprights allow the tube-carnage to be shifted longi¬ 
tudinally by the operator’s knees which should at 
times be found a great convenience Protective devices 
figure conspicuously in this new model 

Remarkable developments have taken place in the 
use of water power in many parts of the world dunng 
recent vears with which English engineers who have 
not time to consult foreign publications are unfamiliar, 
and in which English manufacture! s have taken but 
little interest The possibilities of development in 
this country and in other parts of the Empire of the 
sources of water power are awakening an interest in 
the subject and the proposed issue by Messrs Henry 
Frowde and Hodder and Stoughton under the editor¬ 
ship of Prof S M Dixon of a quarterly Journal 0/ 
Hydraulic 1 at an annual subscription of 31s 6 d , each 
number of which will be self-contained and will 
make available si a convenient form details of 
the most recent developments of hydraulic engineer¬ 
ing should prove of interest and value to many en¬ 
gineers \ sufficient number of guaranteed subscribers 
is required before the first issue 

Di Xrm- Westgrfn has carried out some Rontgen 
spectrographic investigations of iron and steel in the 
University of Lund Sweden and presented his results 
at the May meeting of the Iron and Steel Institute 
lie has verified Hull s result that Iron at ordinary tem¬ 
peratures (a iron) has a cube centred cubic lattice struc¬ 
ture the edge of the unit cube being a 87 A He finds 
that betw een 8oo° and 830° C - that is, within the 
so called /9 iron range—the atoms are oriented in 
exactly the same wav as in a iron the edge of the 
unit cube being 3 93 \ If allotrophy is accepted as 
being the same as polymorphy for solid crystalline 
bodies tins means that fi iron cannot be considered 
as a separate modification Oi the other hand, both 
in puie iron and in austenite ai 1000 0 C —that is in 
the y ringe—the crystals have f ce centied cubic lat¬ 
tices the edge of the unit rube being 361 A Con¬ 
sequently this is characteristic of 7 iron and a funda¬ 
mental crystallographic difference exists between a and 
7 iron In martensite the constituent of hardened 
carbon tool steel Dr Westgren has found that the iron 
is m the a form Ihis is ilso the case in high-speed 
tool steel hardened at 1275® C The investigations are 
being continued, and will be extended to include com¬ 
plex phases in steel and other alloys Spectrograms of 
cementite show that its crystal structure is related to 
that of 7 iron a fact which explains the mutual 
solubility of these phases 

Lists Nos 18a and 183 of the Cambridge and Paul 
Instrument Co , Ltd., give particulars re s pe c tively of 
the Cambridge microtomes and the Cambridge record¬ 
ing clinical thermometers The firm now manufac¬ 
tures three types of microtomes The universal 
microtome, on a circular cast-iron base of 350 mm. 
diameter, is constructed on similar principles to the 
Cambridge rocker,” bet has a wider range of applica¬ 
tion , it cuts sections of o-ooi to 0-035 mm m thick¬ 
ness from objects up to about 18 bv 20 mm m dia- 
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meter embedded in paraffin or cello idw Since the 
object moves in a horizontal plane along the arc of 
a circle it has the advantage that the section* are 
flat The rocking microtome is similar in general 
construction to the instruments manufactured in 
previous years but with improvements in details it 
will cut sections oooa to 0034 mm in thickness 
from paraflin embedded objects up to about it bv 
so mm in diameter The freezing microtome has 
been specially designed for use in operation work 
Ihe thermometers which give continuous automatic 
temperature records extending over a considerable 
period are of the electrical resistance type and con 
swt essentially of a bulb containing a coil of platinum 
wire Joined by connecting wires to a recorder The 
record consists of a senes of dots on the chart paper 
unpressed every minute or half minute as is desired 
Two correspondents have forwarded further sug 
gestion* for picture hanging wire in reply to the letter 
under that title published in Nature of May 19 last 
lhe first relates to the use of single strand enamelled 
phosphor bronze wire of No 18 B W G This has 


been found satisfactory' for pictures of moderate 
weight The other method similar to that described 
in Nature of May 26 p 195 is to use ordinary copper 
bell wire 0055 m to 002 in in diameter Pictures 
varying in w eight from 1 lb to 50 lb using two 
wires for the heavier pictures have been hung success 
fully with it Hie need for straightening the wire 
carefully is en phasised in both letters and the advis 
ability of aioiding sharp bends at the edges of hooks 
is mentioned 

Messrs W Heffer and Sons Ltd Cambridge 
have in the press a work to be published in three 
parts entitled Dates and Date Cultivation in the 
Iraq by V H W Dowson of the Agricultural 
Directorate of Mesopotamia The three sections 
comj rising the work will deal respectively with the 
cultivation of Basra date palms and the marketing of 
the fruit statistics and details of the experiments 
from which the average yield of date gardens per 
acre is adduced and the varieties of date pain t> 
found at Basra Part 111 which will be illustrated 
is promised for the coming autumn 


Our Astronomical Column 


Pons Winnecke s Comet —Mr W F Denning 1 
writes — On May 28 this comet was conspicuously 
visible m a field glass lhe comet is at present I 
situated in the Milky Way amongst the stars of 
Cvgnus and is moving to the south east at tHe rate 
of about 3i° per day It is increasing in apparent 
brightness and may possibly come within naked eye j 
vision at the middle of June rhe latest observations 
prove that the comet is farther from the earth than 
was expected and that at perihelion it will be about | 
a 000 000 miles outside the terrestrial orbit Per 
turbations by Jupiter in 1918 have altered the cometary 
path and lengthened the period of revolution There 
may be a meteor shower on the nights from June 37 
to 30 but the conditions are such that the display 
may not be a very brilliant one Observations should 
be carefully made at the period mentioned and it is 
fortunate that the evening sky will be free from moon 
light 

Speculations on the Formation of Spiral 
Nebuue— M Alex VAronnet contributes an article 
on this subject to the Compter rendu) of the Pans 
Academy of Sciences for April 18 He examines 
the effect that would result from the impact of 
the two components of a binary system He shows 
that the energy produced by friction at their surfaces 
is the most important factor and that a mass equal 1 
to that of Jupiter might produce by impact with the 
sun a temporary increase of light amounting to twelve 
magnitudes Radiation pressure would then expel 
the heated particles with high speeds and the revolu 
tionarv movement of the stars would give a spiral 
formation to the scattered particles The author seeks 
thus to explain the phenomena both of novae and 
of spiral nebulae He concludes that the latter, would 
undergo a rapid evolutionary transformation (In the 
course of a few centuries) It would seem however 
that the larger spiral nebulae are on too grand a scale 
to be the product of the impact of a mere pair of stars 
The hypothesis is however worth considering in re 
lation to such nebulae as that which was revealed 
round Nova Persei bv the light of the outburst and 
Hubble’s variable nebula In Monooeros 
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M Vdronnet quotes the result* obta ned by Mr 
Van Maanen from photographs ttken at interval* of 
several year* on tlie movements going on >n certain 
nebulse These showed an outward tendency agree 
ing with M Y£ronnets conclusions 
The nebula round Nova Persei had evidently been 
present though unseen before the outburst and the 
suggestion had already been ma le that it might be 
the product of 1 former impact ot the *. me t \o 
bodies that caused the outburst of 1901 

The Companion ot a Hlrculib —In the course of 
a paper on Seven Spectroscopic Binaries (Astro 
physical Journal April) Mr R F Sanford announces 
that the fainter star of this well known pair is a 
spectroscopic binary with a period of <1 6 diys only 
one spectrum being visible He further innounces 
that the radial velocity of the centre of gravity is 
-37 a km /sec whereas that of the principal star of 
the visual pair is -32 a km /sec Mr Sanford con 
eludes from this that the visual pair 1* only an opti al 
one the components not being physically connected 
The following considerations however appear to show 
that this conclusion is unwarranted — 

The chance of two unconnected stars of magnitudes 
3 S an d S S being within 5* of each other and having 
the same proper motion of 3' per century in the 
same direction is so small as to be absolutely neg 
llgible Moreover the assumption of physical con 
nection does qot involve an unreasonable value of the 
masse# The spectroscopic parallax of component B 
is ooi8 f and the angular separation 47* or 260 astro¬ 
nomical units (if untoreshortened) a joint mass equal 
to that of the sun would give a relative velocity in a 
circular orbit of 184 km /sec The actual relative 
velocity Is so in the lme of sight and 16 at right 
angles the position angle having altered by 6° in 
eighty years The combined velocity is 5 as giving a 
joint mats of (5 a«/i 84)* or 8 14 times that of the 
■un We know of many greater stellar masses, for 
example In a paper by Herr P HOgeler In Astr 
Nach No 5098 the masses ot the components of 
d Hercuhs are calculated to be 743 and 284 In terms 
of the sun 
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Administration of 

T ORD HALDANE presided at a meeting of the f 
■*-* National Union of Scientific Workers held at I 
University College, London, on May 30, at which 1 
Prof. L. Bairstow gave an address on “The Adminis¬ 
tration of Scientific Work.” 

Lord Haldane said that the occasion was most in¬ 
teresting to him, as he was presiding over a meeting 
of what bore a resemblance to a trade union. We 
were apt to forget that an organisation must have 
another purpose than merely the promotion of the . 
Interest of the individuals who belong to it. An 
organisation sometimes helped to keep standards 
high and shield the right, and that was one 
of the dominant aims of the National Union of 
Scientific Workers. The problem of how science I 
and administration were to be related was a 
difficult one Scientific men were often impatient of 
administration and the Treasury, but though these 
institutions hindered imaginative enterprise, he was 
not altogether sure the case was against them. Con¬ 
sidering the e\|ienditure now afforded on scientific re¬ 
search, we had little cause to lament the present 
period. The highest science did not allow itself to be 
organised, but it did not follow that for this reason 
there was to be no limit placed on expenditure. 

Prof. Bairstow avowed as his ideal world one which 
was so administered as to ensure remuneration ade¬ 
quate for work, and thus secure in great abundance 
that desirable product, the work of the worker. Though 
most people would subscribe to that idea, it was the 
failure to work it out effectively that was responsible 
for most of our troubles We lived in an age of 
“brain-waves,” of disproportionate rewards for acci¬ 
dental discoveries, and the union was strongly opposed 


Scientific Work. 

to such rewards. Scientific research was the founda¬ 
tion of progress; stop it, and industry would stagnate 
on the scientific side. Scientific ability should not be 
used up in applied research, which under existing con¬ 
ditions afforded more opportunities to the young and 
ambitious scientific worker than research at a univer¬ 
sity. University workers were under the perpetual 
shadow of financial anxieties, and could not, therefore, 
give their best work to instruction and lesc.trch. The 
root of the problem was the resistance of the adminis¬ 
trator to Jhe idea of cooperation with the worker. 
Prof Bairstow illustrated this point by reference to the 
programme for aeroplane construction prescribed in 
1Q17 for the following year. Specifications for a num¬ 
ber of t\pes of machine were laid down without refer¬ 
ence to the assistance of the technical personnel of 
the \ir Boatd or of the aeronautical Industry, with the 
result that manufacturers wpre unable to accept con¬ 
tracts on the basis of the specifications The effect of 
this action was to denude the Department of its best 
technical men the moment the armistice was signed. 

In proposing a vote of thanks to Prof Bairstow, 
Sir Frank Baines congratulated him on the modera¬ 
tion he had shown, though he was convinced that 
under his leserve there wa9 evidence of indignation 
against the position in which the scientific worker was 
placed to-dav. 

Dr Gcoigc Senior, in thanking Lord Haldane, ven¬ 
tured the opinion that only a short time would elapse 
before the whole nation would realise what scientific 
men realised alreads, the great value of the work he 
had done as the head of two Government Depart¬ 
ments -work that was carried out in the true scientific 
spirit 


New Technical Applications 

O N May a6 Messrs. A. Johnsen and K. Rahbek, 
two Danish engineers, gave a most interesting 
demonstration to the Institution of Electrical En¬ 
gineers of new electrostatic microphones, telegraphic 
relays, etc , based on a little-known electrical pheno¬ 
menon. If a smooth plate of brass is placed on a 
smoothly polished slab of lithographic stone about 1 in. 
in thickness resting on a conductor, and a potential 
difference of 400 volts .is applied between the metal 
te and the conductor, a strong attraction will 
developed between the plate and (he stone. Messrs. 
Johnsen and Rahbek demonstrated that the attrac¬ 
tion between a metal disc about 2 in. in diameter 
and the stone was greater than 1 kg., although the 
current flowing was only a few microamperes. Pro¬ 
vided the disc is in contact with the stone and the 
microscopic current is flowing, it lifts the stone as a 
magnet lifts its keeper. But when the current is 
broken the attractive force vanishes. The stone is a 
semi-conductor, but the voltage drop across the stone is 
very small compared with the voltage drop due to the 
resistance of the Aim between the brass plate and the 
stone. The force, therefore, Is due to electrostatic 
attraction, which for a plate condenser varies Inversely 
as the square of the distance between the plates. 

This phenomenon has been utilised by the authors In 
the development of apparatus which will prove of great 
value in electrotechnics. Lithographic stone, slate, 
limestone, agate, flint, and manv other semi-conduc¬ 
tors can be used to show the electrostatic attraction. 
If the semi-conductor be rotating and a metal band 
slides on It, the friction between them will vary largely 
with the slightest variation of the macroscopic current 
between them. As very appreciable mechanical forces 
are called into play, it is possible to utilise them in 
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of an Electrostatic Principle. 

technical applications In radio-telegraphy, for in¬ 
stance, it is useful as a thermionic recorder, the cur¬ 
rent from the ordinary small valves being amplv 
sufficient to operate it at a speed of several hundred 
words per minute provided that at least 100 volts be 
used for the valves. Excellent records obtained in 
Copenhagen were shown of the messages sent out 
from the Eiffel Tower. As the recorder is free from 
self-induction, there is no practical limit to the speed 
at which records can be taken. If the metal band 
be connected to a sound-producing diaphragm and 
telephonic currents pass between it and the rotating 
semi-conductor, an extraordinarily loud-speaking tele¬ 
phone can be obtained. Using the body of a violin 
ns the diaphragm, it was shown that the sounds 
taoduced bv a violin played at a distance could be per¬ 
fectly reproduced In the lecture theatre. Ordinary 
speech also was excellently reproduced and could he 
heard all over the 100m. 

In connection with their inventions it is interesting 
to recall that Edison’s first loud-speaking telephone 
depended for its action on electrostatic attraction. A 
[ chalk cylinder was rotated and a metallic spring 
1 pressed against It, a current passing between them. 
Sir William Barrett described this Instrument to the 
Roval Dublin Society on January iq, 1880, and a sum¬ 
mary of his lecture was given in Nature (March 18. 
1880, vol. xxi., p. 483). The electrostatic theory, how- 
, ever, was not then favoured. In iqo< Mr. Rollo Applc- 
1 yard In a paper to the Physical Society described the 
adhesion which occurs between a metal plate and a di¬ 
electric when a very minute current passes between 
than. Electricians also have attributed to the effects 
of electrostatic attraction the alteration in the insula¬ 
tion resistance of paper condensers as the voltage varies. 
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Dalton and Atomic Symbol* 


I N an article in the Moniteut Scientiflqne Qittttu 
ri#s Prof Maurice Detacn, stimulated by a pas 
•age in “The Life and Work of Gerhardt by E 
Grtmaux severely cntidees the attitude which was 
taken up by Berzelius In Ida celebrated Essai sur 
ta tbdorle des proportions chimiques (Pans 1819) 
towards the work of Dalton Tne chief ground of 
the criticism la that In this work the original of 
which appeared in Swedish m 1818 Kerzel us 
describes his well known system of chemical symbols 
without making any mention of the fact that Dalton 
had more than ten years previously introduced true 
atomic symbols and used them for the construction 
of formula The passage in the Essai of Berzelius 
made as though he himself had been the first to con 
cetve this happy idea, and has thus given rise to the 
erroneous view entertained by some writers on the 
history of chemistry that Berzelius invented atomic 
symbols whereas die credit is entirely due to Dalton 
Berzelius further in the opinion of the author 
exaggerated the importance of the work of Wenzel 
anaRichter and minimised that of Dalton in con 


auction with the discovery of the laws of chemical 
combination whereas in tact these laws were clearly 
enunciated only after Dalton s ideas about atoms 
bad become known Prof Delacrc propounds the 
thesis that there is only one chemical law of weight,, 
and this be proposes to call the law of the symbol 
regarding the laws of definite and multiple propor 
tions as corollaries of this fundamental law 
There it here some confusion between experience 
and theory and we do not regard this suggestion a* 
judicious It is of course true that Daltonrs atonic 
theory has as necessary corollaries the laws of 
chemical combination but the theory rests ultimately 
on the observations by which these taws were estab 
hshed and to these observations it is undeniable that 
Wenzel and Richter made mportant contributions 
In the matter of atomic symbols Dalton has, m this 
country at least and m most of the historical works 
with which we are acquainted received full credit 
and it is with surprise that we learn that some writers 
still erroneously attr bute this important advance to 
Berze! U9 


The Melbourne Meeting of the Australasian Association 1 


II 

Abstracts of Presidential Addresses to Sections 
CECTION A (Attronomy Mathematics and 
Physics) —Prof H J Priestley of the Umver 
aity of Queensland in his presidential address traced 
the development of the theory of relativity In dis 
cussing the Einstein spectral line effect he pointed 
out that the usual treatment of the question 
involves the assumption that the tune period of 
the source is transmitted by the radiation to the 
observer He gave reasons for making the alteraa 
tive assumption that the Einstein interval ds is trans 
nutted by die radiation in which case the displace 
meat of spectral lines should arise from a change in 
the fiald of the observer not m that of the source 
To meet the possible objection that the usual method 
of establishing the deviation of light in a gravitational 
Add appears to imply an underlying constant time- 
period Ln the radiation Prof Priestley showed that 
the light path in a gravitational field could be found 
by a method which made no appeal to pre relativity 
physics and implied therefore no assumption as to 
the constancy of the time period 
Section B (Chemistry) —Prof N T M Wirtsmore 
m the course of his presidential address referred to 
the indispensable work of British chemists during the 
war stating that in the manufacture of explosives 
and in dev sing counter measures against the 
enemy the chemist held the key to the position 
Chemists were needed to deal with poison gas to 
supervise water supply for the manufacture and use 
of artificial fog in the Navy m the munition fsc 
terles and in numerous other sphere* In future 
wars chemistry would play an even greater part and 
in the United States the Chemical Warfare Service had 
been organised as an independent branch of the Army 
Prof wfllsmore then ind cated the immense amount of 
work done by toe chemists m the explosives and other 
factories In Great Britain 
Section C (Otology and Mineralogy)— Recent 
Advance# in our Knowledge of New Zealand Geo¬ 
logy ” was toe title of toe presidential address 
delivered by Prof W Noel Benson The geo. 

1 Coqfanwd from p 1 a 
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] logical historv of New Zealand was divided 
I into three major periods the oldest closing about 
Carboniferous times the second in Lower Cretaceous 
tunes, and the thud at the end of the Pliocene period 
Comparative tables showing the classification of toe 
strata in each period by many students of New Zea 
land geology illustrate the gradual evolution of the 
know ledge of New Zealand stratigraphy It has been 
customary to cons der the complex of gneisses and 
associated roeks in Fiordland as of Cambrian or 
pre Cambrian age but recent work by various inves 
hgators tends to show that this view is i nc orre c t 
Prof Benson concludes that while some of the crystal 
line complex mav be pre Ordovician the bulk of it is 
probably post Ordovician and some may be even of 
Mesozoic age These rocks have been invaded by 
more or less gneissic plutonic rocks during a period of 
orogeny followed either immediately or at a later 
orogemc period by massive plutonic intrusions To 
the second period belong the Maitai (? Permian) 

| and the Hokonui (Trias Jurassic) systems The 
relationship between the Hokonui senes and the 
underlying Maitai senes wai discussed at length and 
the conclusion reached that there is little evidence of 
a great unconformity though crust warping probably 
occurred An Interesting problem of New Zealand 
geologv the or gin f the Otago schists was also 
discussed These rocks have been assigned to ages 
ranging from pre Cambrian to Mesozoic Prof 
Benson suggested that they occurred as a senes of 
sheet folds occasionally upturned and crushed and 
composed for toe most part of the metatnorpMc equi 
valents of Middle and Lower Triassic and Permian 
formations The varying views as to periods of 
rogeny and plutonic intrusion and toe general dfcec 
tion of folding were described and a new interpretation 
of the facts was suggested Following the Hokonui 
orogemc movements marine deposits were laid down 
commencing with Middle Cretaceous and extending 
into Upper Pliocene beds The diverse views of toe 
relationship between these series were discussed and 
a complete bibliography of toe literature was given 
It was pointed out that during the deposition of these 
marine beds onhr in Otago is there evidence of a 
p er si stent tend surface The affinities of the fossil 
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fauna* and flora* ot New Zealand were then outlined 
and various views as to the existence of a land con¬ 
nection between New Zealand. Antarctica, Australia, 
and Malaysia were reviewed rhe latter portion of 
the address dealt with igneous rocks from Cretaceous 
to more recent times and with the later orogemc 
movements and resultant physiographic features In 
conclusion, Prof Henson appealed tor detailed inves¬ 
tigations in New /eilund m all branches of geology 

Section D (Biology)—The president Prof A J 
Ewart, gave a summary of the work done in botany 
and geology during the war period ind pointed out 
that large as it was these stances were not stimu¬ 
lated by war activity, as chemistry and physics were 
With the increased productive activity now necessary 
to replace the waste of war botany tnd geology 
would tesume their original importance is the 
primary sciences connected with productive activity 

Section L ( Geography and History) — Geographical 
Problems of lo-dav and the Status of Geography in 
Science was the subject of the presidential address 
delivered by Sir Douglas Mawson He referred to the 
geographical changes brought about bv the war The 
war had put a temporary brake on geographic ex 
ploration vnd curta ltd th study of geogr iphy at the 
universities but it had been a great stimulus to map- 
making Ihiec recent events each of which marked 
a stage in the geographical development of Australia, 
were the completion of the transcontinental railway 
the first aerial link with Europe established by Sir 
Ross Smith, and the founding of an associate pro 
fessorship in geography at Sydney Universitv It 
was gratifying to record the beginning of what might 
confidently be expected to be a more general recogm 
tion of geography as a definite science subject in 
Australasian universities Such a movement would 
be greatly advanced by the existence of a vigorous 
geographical organisation in Australia There was an 
unrivalled field for geographical inquiry in the 
Commonwealth and under the stimulus of modem 
movement great things were to be expected Even 
the const line c f Australia was a« vet only partly 
charted Now that the Commonwealth had instituted 
its own Navy it had need also of organising in 
efficient hydrographic service to cope with this under¬ 
taking In this a beginning had already been made 
but to do justice to the Melanesian dependencies as 
well an extensive and well founded organisation was 
needed Fields for general exploration included parts of 
central and north-western Australia Papua and those 
territories for which Australia hckl mandates Good 
geographical rescan h could also be undertaken any 
where in Australia if investigators selected a definite 
area and worked it out in complete geographical 
detail 

Section F (Ethnology and Anthropology )— Anthro 
pologv and the Government of Subject Races was 
the title of the presidential address delivered by Mr 
Justice Murray I i*utenant Governor of Papua He 
pointed out that there were two methods of governing 
native races (t) to abolish all native customs ana 
institutions and introduce European substitutes 
or (3) to use as an instrument of good govern 
ment such customs as appeared to be useful, or 
even harmless Anthropology was of service only 
with the latter the indirect ” method favoured by 
the British Among savage races the different depart¬ 
ments of thought and action were not clearly dutfii 
guished, as with us, and this must be borne In mind 
when dealing with them Anthropology bad so fhr 
not played an important part In administration In 
the future however it was likely'to become of the 
freshest help either through the appointment- of 
specialists or by encouraging the study among Govern- 
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ment officers. The capacity of thinking black 
or brown * required more sympathy and insight 
than the average man posse seed but it was 
very necessary, fear there was always danger 
that natives would misconstrue some policy The 
best remedy was the study of anthropology 
It was partly to encoi rage this study among 
officers, and partly to assist the Government more 
directly, that arrangements were being made for the 
appointment of an officer is Goiernment Anthropo¬ 
logist 

Section G (Social and Statistical Science) —Mr 
G H Kmbbs, Commonwealth Statistician, selected 
as the subject of his presidential address World and 
Empire Development Mr Kmbbs pointed out that 
the huge destruction of material wealth and the world 
wide dislocation of economic relations had accentuated 
the importance of obtaining systematised statistics 
This was recognised m the endeavour to establish a 
statistical branch for the League of Nations, as well 
as the International Institute of Statistics at Tbs 
Hague and the International Institute of Agriculture 
at Rome Ihe rate of growth m the population of 
the white races which had characterised the last cen¬ 
tury was about t per cent per annum so that the 
population doubled itself m slightly under seventy 
years Such 1 rate could not possibly continue, be- 
tause of the limitations of food and water-supply 
Vane us malt nils especially aluminium were also 
being used up at a rate which was increasing more 
rapidly even than the population Statesmen must 
perforce take account in the widest possible way of 
the rates cf development and of exhaustion of sup 
plies 1 he Bn'ish Empire Trade Commission which 
visited Australi 1 in iqij realised that British business 
interests necessitated Imjjerul statistics and it 
recommended a conference of the statisticians of tbs 
Empire The conferente recommended the establish¬ 
ment of a British Empire Bureau of Statistics, incor¬ 
porated by Roval charter, the Prune Minister of the 
United Kingdom to be president in his capacity as 
ex offic*o president of the Impel lal Conference 
The general um was to facilitate Ihe analysis of the 
drift of the past and to forecast the future positiou 
of the Empire The falling off of productive effi¬ 
ciency in Australia was an ominous fact for a young 
nation possessed of a valuable heritage ind needing 
population for its deaelopment 

Action H (tngmeenng and Architecture )—In hw 
jiresidential address on The Present System of 
Education of Fngmeers and Architects ’ Mr M E 
Kernot found grave faults m the education and train¬ 
ing of men who were entering the jwofession Experi¬ 
ence with men who commenced at practical work and 
got into a groove often showed how much they might 
have done had thev had the advantage of university 
training With the system of articles results were also 
very variable pupils who had completed their training 
in this wav frequently showed themselves incapable of 
any design or construction work The best nope for 
improvement in professional education lay in assur¬ 
ing univer->itv training to those fitted for it En¬ 
gineers re» ogmsed too that the community would be 
better served if more were mide of the workman's 
brains and less of his muscle The rough-and ready 1 
estimating now in vogue should give place to scientific 
calculation 

Section I (Sanitary Science and Hygiene) —Taking 
as the subject of his presidential address Accuracy 
in Mediate,” Dr ] H L Cumpston stated that 
two things ware urgently- necessary (i) the educa¬ 
tion of the public* to a proper conception of the 
' ' ethoas to medical diagnosis 

(3) the provision within 
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practicable access of all medical practitioners, of 
the equipment necessary for the employment of 
these methods Some form of common service must 
be provided so that each practitioner could have 
access either to the necessary Instruments or apparatus 
or to some specialist who had the necessary know 
ledge and equipment In the metropolitan areas such 
service was already largely provided by hospitals 
specialists and laboratories, but the provincial and 
country towns were at a disadvantage The preven 
tion of disease should be the first aim of medical 
science The technical apparatus required for the 
application of many of the laws of public health was 
not unduly extensive and could be made to serve large 
populations There were enough trained medical men 
to make q commencement and laboratories to serve 
all public health purposes should be forthwith estab¬ 
lished at all the principal country centres 

Section J (Mental Science and Education) — The 
Need for die Scientific Study of Education was the 
subject of Prof A Mackie s presidential address He 
urged the need for a survey of the mental character 
of the school population for the effective practice of 
teaching and organisation pointing out that the tests 
of general ana scholastic intelligence devised by 
standard authorities must be re standardised before 
they can be usefully employed for Australian children 
The question of scho 1 examinations also stood in 
need of scientific investigation The study of the 
errors made by pup Is in the various branches of 
school work might be expected to throw much light 
on the curative and preventive measures that should 
be adopted 

Section K (Agriculture) That education should be 
general rather than special up to the age of fifteen 
was the plea of Prof A J Perkins in his presidential 
address entitled Agricultural Education The bulk 
of those following agricultural pursuits were in the 
mam home trained and the need for any other form 
of training was to some extent forced into the back 
ground The State would do well to maintain agri 
cultural colleges as half way houses between the town 
and the country Practical training in farming was 
of importance m conjunction with theoretical instruc 
tion and the establishment of university tra nmg and 
chairs of agriculture must be backed up by the selec¬ 
tion of adequate scientific staffs Every effort should 
be made to overcome the effects of Isolation of those 
engaged in agricultural pursuits An extension of the 
agricultural bureau system of South Australia was 
advocated under which agriculturists were grouped 
into local branches where local interests were dis¬ 
cussed and arrangements made for visits of experts 
and experimental work 

Section L (Veterinary Science)—The president 
Prof H A Woodruff delivered an address on The 
Development of the Present Conception of Im 
munity 

At a joint discussion (Sections A and B) on The 
Applications of Physical and Chemical Science in the 
Great War Mr A E Leighton (Director of the 
Commonwealth Arsenal) gave a brief sketch of two 
war activities on the part of applied chemistry and 
the particular significance they held for Australia 
These were the important factors of cordite and high 
explosive It must be remembered eaid Mr Leigh 
ton that Australia was not in a fortunate portion as 
• manufacturing country and her provision against 
attack must take the form of finished munitions 
Until the Industries of Australia were in a position to 
maint ain a flow of munition* commensurate with 
requirements they must adhere to the policy of Im¬ 
porting and holding stocks Australis had inimitable 
quantities of Iron ore but what the munition worker 
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wanted was steel rolled to a certain shape He wanted 
caustic soda and chlorine The tariff and recent 
legislation had given promises that the Ministry in 
tended to encourage supply But to become a manu 
facturing community was a slow and costly process 
Protection should be scientific in the sense that in 
protecting the industry the people should also be pro¬ 
tected from rule of thumb methods The number of 
chemists and engineers should be increased, for with 
out them the illimitable resources of the country 
could not be treated 

Dr A C D Rivett particularly directed attention 
to the lesson already learned by Germany and Eng 
land that the possession of flourishing chemical in 
dustnes was not merely a means to material prosperity 
in times of peace but also absolutely essential as an 
instrument of warfare Men in Australia had to 
realise that to build up the chemical manufactures f 
Japan or America or any other country nd to neg 
led their own was precisely the same as building up 
other armies and navies w hile forming none of the r 
own Dr R v tt rged the adoption of the following 
motioi — rh t these sections of the Australasian 
Assoc ation for the Advancement of Science recog 
nising the vast importance of chemical science in 
modern warfare recommend that the general council 
urge upon the Tederal Ministry the necessity for fos 
tenng hemical industries in Australia under such 
conditions as will ensure the maximum readiness for 
the product on of munitions ot war in case of need 
The mot on was seconded by P of Orme Masson and 
agreed to unanimously 

Prof T H I aby read a paper on Hie Organisa 
tion of Science in Australia Prof Laby pointed 
out that although during the war period science had 
been applied most successfully to assist In the ex 
ploitation of Nature s resources for our material 
benefit a greater achievement would be to instil into 
the national mnd the high ideals which have actuated 
so many men of science This would be assisted by 
a re-organisation of science such as had been under 
taken by Great Britain the United States and Japan 
The lack of any single Australian scientific society 
was also commented on the political control exercised 
over the Commonwealth Institute of Science and 
Industry was criticised and the position of the mathe 
matical and physical sciences in Australia was Indi 
cated as illustrative of the need for organisation In 
conclusion the author urged the formation of on Aus 
tralian scientific societv representative of all research 
workers in science in Australia which would be able 
to act in an advisory capacity to the Commonwealth 
Government upon scientific matters This plea has 
now been answered to a large extent by the formation 
of the National Research Council referred to last 
week 

Numerous papers were read to the various sections 
and a number of joint discussions on problems 
common to more than one section were held 
Fspecially Is the association to be congratulated on 
the formation of a National Research Council which 
should prove a real asset for the advancement of 
science in Australia 


University and Educational Intelligence 
Bristol —Sir Isamband Owen vice chancellor of 
the University is to retire at the end of the present 
session having reached the age limit of seventy years 
prescribed bv the rules of the Treasury with regard to 
superannuation 

London —Dr R R Gates has been appointed to 
the University chair of botany tenable at King’s Col- 
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lege m succession to Prof \V B Bottomley He was 
appointed University reader in botany at that college 
in 1919 and has since that date been in charge of the 
department in the absence of Prof Bottomley 

Mr D M S Watson has been appointed is from 
August i next to the Jodrell chair of /oology and 
comparative anatomy at University College in succes 
sion to Dr 1 P Hill now professor of embryology 
Since 1913 Mr Watson has been lecturer m vertebrate 
palaeontology at that college He has also lectured in 
the Universities of Munich Cape Town Sydney Call 
forma Michigan and Chicago 

Mr H G Jackson has been appointed as from 
August r next to the University readership in zoology 
tenable at Birkbcck College In iqia Mr Jackson 
was appointed research assistant to Prof Herdman 
at the University of I iverpool and since 191-5 has 
been lecturer ui zoology at the University of Bir 
mingham 

Dr William Wilson has been appointed as from 
September i next to th Umvers ty chair of phvsics 
tenable at Bedford College Snie 1919 Dr Wilson 
has been senior lecturer in physics at K ng s College 
and in 1930 he received the title of reader in 

**fhe following doctorates haye been conferred — 
D Sc tn Botany Mr F G Gregory an internal 
student of the Imperial College—Royal College of 
Science for a thesis entitled The Increase in Area 
of leaves and I eaf surface of Cncumts saitvus 
OS tn Chrmtitrv Mr H A aroslav an internal 
student of University College for a thesis entitled 

The Electro affinity of Aluminium D Sc in 
7 olofiv Mr I T Hogben an external student for 
a thesis entitled Studies on Synapsis D Sc (En 
gifleering) Mr T F Rowett an external student 
fra thesis entitled The Resistance to the Flow of 
Oils through Rubber and Steel Pipes and other 
papers 

Mr I H Dudley Buxton has been elected 
to an Albert Kahn travelling fellowship for the 
year 1931-22 These fellowships which are now 
of the val ic of rooof each were founded in tqio by 
Mr Albert Kahn of Paris to enable the fellows to 
travel for at least one year In foreign countries so 
that by the study and comparison of nat onal manners 
and customs and of political social religious and 
economic institutions they may become better quali 
fied to Instruct and educate the r fellow countrymen 


Dr A G Gibson lecturer in morl 1 1 anatomy in 
the University of Oxford is to deliver the Schorstein 
memorial lecture at 4 o clock on Friday June a at 
the London Hospital Medical College The subject 
will be Chronic Inflammatory Diseases of the 
Spleen 

The summer meeting of the Association of Science 
Teachers will be held at Cambridge on Saturday 
July q There will be a short business meeting in 
the morning at Girton College (by kind permission 
of the Mistress of Girton) where members will have 
lunch In the afternoon Dr F W Aston will give 
a lecture on Atoms and Isotopes ” 


Two research scholarships of the annual value 
respectively of iool and 75I are being offered by the 
Huddersfield Technical College the object being the 
encouragement of research upon problems connected 
with the coat tar industry In Great Britain Further 
information can be obtained from Dr* H H Hodg 
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son Colour Chemistry Department Technical Col 
lege Huddersfield 

Two lectures entitled The History of Map 
making and Maps of the Principal Vojages of tne 
Sixteenth Century are l ing delivered at 7 pm on 
Mondays at Birkbeck College (University of London) 
the first on Mondiy last and the second on June 6 by 
Mr W H Barker In connection with these lectures 
there is being held an exhibitio 1 of maps charts and 
globes illustriting the historv of map making and geo 
graphical discovery Admiss 1 to the lectuies is tree 
without ticket 

Research scholarships m agricultural and veterinary 
science (not more than five in number) each of the 
annul! value of 200! and tenable for two years are 
being offered by the Ministry of Agriculture and 
bishenes The agricultural scholarships are open to 
graduates with honours in science of a British uni 
versity The veterinary scholarships are open to 
students who have secured the diploma of the Royal 
College of Veterinary Surge ms Nominations on the 
j rescribed form must reach the Secretary Ministry 
f Agriculture and Fisheries 4 Whitehall Place 
S W 1 by at latest Julv 15 next 

The University of the West at Bristol of which 
Lord Haldane is the Chancellor, has issued a striking 
illustrated appeal for the sum of 1 000 ood for en 
lowments and maintenance The appeal takes the 
form of i series of thirty delightfully executed and 
printed folio drawings not only of existing buildings 
lonnected with the University in Bristol and in its 
n lghbourhood but also of buildings m the course of 
erect on on an a Imirable and unencumbered site of 
ill acres near the centre of the city which are due 
ta the munihccnc of the late Mr H O Wills and 
his sons Messrs G A and H H Wills The appeal 
is accompanied by a sheet of three remarkable car 
toons by Mr I ouis Raemaekers illustrating the need 
for the more c< inplete education of the youth of the 
nation both men and women w ho did it such 
sple idid strvice in the eventful years 1914-18 
Under the cartoons are respectively the remarkable, 
lut true words Genius is not drawn from any ex 
ilusive class or caste but from the cradles of the 
nation no longer can we afford to waste the develop 
nient of ability if wc are to maintain leadership * 
It is the universities which tram it is m them tnat 
the fullness of knowledge dwells They look for 
ward to an era of research experiment discovery 
nvention and intellectual progress that shall tur 
Dass even the record of the century that is past * 
Not only are efficient buildings and equipment essen¬ 
tial but even more so are opportunities of free de 
velopment unhampered by bureaucratic regulations, 
and of adequate maintenance for teachers and their 
satisfactory superannuation whilst the provision of 
numerous maintenance scholarships is a necessity if 
the able children of the working community are to 
enjoy the advantage of a university education No 
difficulty should be found in raising the funds neces 
sary to ensure adequate support for the universities 
now so urgently appealing for funds in various parts 
of the country If only the wealthy members of society 
and the various local authorities within their respec 
tive areas would realise their responsibilities There 
has arisen a great demand of late throughout Bng 
land for the more complete provision of continued and 
higher education and if this demand is to be met It 
is essential that the universities from which the chief 
Inspiration should be derived shall be maintained in 
the fullest efficiency of means and methods 
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Calendar of Scientific Pioneers. 

4mm 2 , ISM JamM AoMm dM —A lsetursr and 
professor of chemistry at Dubhn for more than fifty 
years and a vice-president of the Royal Irish Academy 
Apjohn wrote on chemistry mineralogy and meteoro¬ 
logy and his name is connected with a formula for 
ascertaining the dew-point 
tats 2 , ISM MM VMm Jones tad— After a 
distinguished career at Oxford Joi es in 1881 at the 
age of twenty fire became principal of Firth College 
Sheffield and two venrs later was made the first 
Principal of L Diversity College South Wales His 
principal scientific work referred to accurate deter 
mutations of electrical and phis cal standards 
June 2, IMS Andrew AhtsHs Dooms* died —An 
engineer by profession Common devoted himself to 
the construction of large reflecting telescopes with 
stiver on glass mirrors Harvard and LKk Observe 
tones possess instruments from his Ealing workshops 
He received the gold medal of the Royal Astrono 
truest Society for his photographs of the great nebula 
in Orion arid in 1895-96 was president of the society 
Jam 3, 1667 Wtfuu* Harvey died —Bom at 
Folkestone on April 1 1578 Harvey was educated 

at Canterbury Cambridge and Padua and after 
graduating in medicine settled in London Appointed 
physici in to St Bartholomew s Hospital m 1609 six 
years later he became Lumleian lecturer at the Col 
lege of Physicians where he first publicly taught the 
doctrine of the circulation of the blood His celebrated 
treatise Exereitatio Anatomica de Motu Cordis et 
Sanguinis was published at Frankfort in 1628 He 
was physician to James 1 and Charles 1 His tomb 
is at Hempstead near Saffron Walden 
June 3, 1322 Rend Just Huy died —After many 
early privations Hauv became a teacher in the Col 
lege of Navarre in Pans An accident to a crystal 
of calcareous spar led him to the discovery of the law 
of crystallisation His first memoir on the structure 
of crystals appeared in 1784 He afterwards held im 
portant official positions among which was the chair 
of mineralogy at the Jardin des Plantes 
Jum 8, 171* Roger Oetet died —In 1706 at the 
age of twenty four Cotes became the first Plumian 
professor of astronomy and natural philosophy at 
Cambridge He assisted Newton in the revision of 
the Pnncipia with Whiston gave one of the earliest 
courses of experimental philosophy and in Tnnity 
College erected an observatory A man of excep¬ 
tional genius Newton referring to his work on optics 
remarked If Mr Cotes had lived we should have 
known something 

Jum 7, ISM Joseph von Fraunhofer dM.—A 

glass cutter s apprentice Fraunhofer in 1804 became 
associated with Retcbenbach the instrument maker 
A skilful maker of telescopes he invented die stage 
micrometer the diffraction grating and a form of 
tachometer He discovered the dark fines in the spec¬ 
trum previously seen bv Wollaston and laid the 
foundation* of solar and stellar chemistry 
Jum 3, 12M Christiaan Huygens van Xuygehem 
(Red —The greatest of Dutch physicists Huygens Is a 
connecting link between Galileo and Newton Born 
at The Hague tn 1629 he spent many years of his life 
in Paris He improved the telescope discovered the 
first of Saturn s satellite* explained the nature of 
Saturn's tang adapted the pendulum to clocks and 
advocated the updulatorv theory of light His prfn 
ctpal works were his Traltd de la himftre " and hh 
Horologium Dsciflatorum * He Is buried m St 
Peter's Leyden ECS 
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Socittiw and Academies. 

London 

R*y*l SocWty May 26—Prof C S Sherrington 
president in the chair—Sir Alfred Ewtsg The 
atomic process in ferro-magnetic induction The 
author . n odificntion of Weber s theory of magnetisa 
tion is reconsidered in the light of (1) modern view* 
regarding the structure of the atom and (a) the X ray 
analysis of crystal structure The rotatable Weber 
magnet seems, to be a 1 attribute of the atom pro! 
ably in electron system within it Metallic iron 1 
now known to be an aggregate of crystals in each of 
which the space lattice is the ce itred cube with it 
atoms most closely grouped long the trigonal axes 
It is along these axes that the Weber elements will 
point Consequently 11 iron crystal is not mag 
neticallv isotropic 1 he nail quasi elastic or re 
versil Ic 1 art preceding the nuch larger changes which 
involve hysteresis corresponds to a reversible deflec 
tion of tne Weber magnets through a small angle 
generally of an order of i° The theory of the <quill 
bnum of a rov of nagnets is considered Fxperi 
ments in which rows of Robison magnets with ball 
ends have the r equihhnu n upset by an extraneous 
field confirm the theory The field which would break 
up rows of magnets set in the space latt ce close 
enough together to bring the reversible deflection 
within the above limit is calculated it is larger than 
the field that suffices to produce strong magnetisation 
in iron suggesting that the crdinary laws of force 
between magnetic elements cease to apply at inter 
atomic distances —C t) Ellis The n agnet c sper 
trum of the P ravs excited by the y rays The mag 
netic spectra of the p ravs ejected from various 
elements by the y rays f radium B have been 
examined by the focussing method The positions of 
three strong lines occurring in the magnetic spectrum 
of radium B depend on the metal target used Assum 
Ing that each of these three lines is die to a definite 
y radiation it is shown that the energv of the $ rays 
forming a line is equal to an energy characteristic of 
the 7 radiation minus the work necessary to remove 
an electron from the K ring of the atom By appllca 
tion of the quantum theory the frequency of the 
7 rays can be determ ned from these characteristic 
energies The natural j8ray spectrum of radiun B 
can be explained in this way the stronger lines result 
ing from the conversion of the 7 rays in the X ring 
and the weaker lines from a sim lar conversion of the 
same 7 rays in the I ring —S Datta The spectra of 
the alkaline earth fluorides and their relation to each 
other A survey of the spectra of these compounds 
has been made and several new bands observed 
These haloed in the dentlftcation of homologous senes 
of bands in the different spectn and have suggested 
an empirical relation amongst them based on the 
constants of the senes equations and the molecular 
weight or the molecular number of the respective 
compounds Starting with the series equation of the 
band heads an explanation has been given of the 
appearance of a tall in some of the bands It has 
been shown that the freouency of the tail ” is a 
maximum or a minimum and that the difference in 
wave numbers of the heads and tails of the similar 
senes is constant for the same compound but varies 
from one another in a definite way —Dr W I Bills 
A simple apparatus for approximate harmonic analysis 
and for periodic!tv measurements The error involved 
In the use of this apparatus need not exceed 3 per 
cent Its outstanding advantage is the speed with 
which determinations may be made Thus in defter* 
minations of oeriodieftv sortie fifty trial periods eon 
be examined in less thee than Is required for the 
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computation of a single trial period under the periodo- 
gram arithmetical method —Dr G R QeUHTMgh 
The influence of satellites upon the form of Saturn s 
ring The ring is supposed to be made up of small 
particles arranged in concentric cades and rotating 
about the primary The satellite is assumed to follow 
an unperturbed circular orbit, and the influence of the 
rings upon one another is assumed negligible To a 
dose degree of numerical approximation the satellite 
Mimas is responsible for the position and width of 
Cassini's Division and for the clean-cut termination 
of the whole ring Satellite Rhea accounts for the 
clean cut commencement of the inner ring (or ring B) 
while a probable explanation is offered of tht exist- 
ence of the cr 4 pe ring If m be the mass of any 
particle and M the mass of Saturn and n tho number 
of particles in an) single ring it is show n that 
0 <w M<i 8 In' 

The maximum mass of a particle is thus just below 
the limit given b) Maxwell —Dr H Jeffrey* Certain 
geological effects of the cooling of the earth 
Mechanical consequences of the cooling of the earth 
from its formation to its present state are considered 
The former fluidity of the eaith is assumed and the 
information provided bv radio activitv is utilised The 
thermal contrautcn ivailable frr mount un building 
is of the same order as that required to iccount for 
existing mountains 1 he Pacific tvpi of mount un 
range can be explained as due t greater cooling and 
consequent greater strength of the rocks below the 
ocean Isost itic compensation of surface inequalities 
is due to variation in the thickness of the light rocks 
constituting the crust combined with plastic flow 
below The fact that oceans hive extensive region* 
of less depth in the middle is explained and theories 
of the formatun of continents and geosinrlines are 
suggested 1 Klknckl The moving stmtions in a 
neon tub< 

Geological Societv Mu 4 - Mi R D Oldham 
president in the ihar—H Hamshaw Thomas An 
Ottokaria like plant from South Africa The dis 
covery in the Verecmpring Sandstones of the Transvaal 
of a fossil plant which bear# considerable resemblance 
to the genus Ott ik in 1 1# recorded The specimen 
agrees with known examples in sue and in having 
an almost circular head seated upon a stalk an addi 
tional feature is a thin flattened structure projecting 
beyond the head provisionally called the wing ’ 
Ottokaria was probablv a reproductive structure and 
its association with Glossopteris suggests a possible 
connection with this plant The name of Ottokana 
Lashes 1 * assigned to the specimen —Dr A B 
Walkoai On Nummulosoermum gen nov the prob¬ 
able megasporangiuni of Gloasoptens Seeds asst 
ciated with some fronds of Glossopteris from Queens 
land are described under the name Wuiiiniulos^ermum 
bowtntntr The vascular system is also partly de¬ 
scribed The seeds have not been found in actual con¬ 
nection with Glossopteris fronds Remarks are added 
on the scale leaves of Glossopteris and on the affinl 
ties of Glossopteris which is classed with the Cvcado- 
filicales The anatomical features of the seeds sug 
gest relationshlD w ith the Trlgonocarpale* —Agnes 
McDonald ml Dr \ E Tranaaa The evolution of 
certain I lassie gastropods with special reference to 
their use m stratigraphv The gashonods dealt with 
are turrirulate forms formerh callel Cerithium now 
referred to the fatnilv Procerlthidae Cossmann and 
Chemnttzia now referred to the f imilv I oxone- 
matjdac Koken Suggestions foi the classification 
of these gastropods based on ontogenetic and other 
evidence are made The position and characters of 
the ornamentation have proved of value m dassifit*- 
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tkm, When taken in conjunction with the other char¬ 
acters of the shell In numerous aeries acceleration 
or retardation of development 14 indicated, and 
examples of homcsomori 1 v of several types have been 
noted. The Proceruhid e of the Lower Lias aie 
chiefly species of Pr iceritl uni in which the flattish 
whorls nave reticulate n lament based on three 
spirals This ser«s probablv „ ivc use to many recent 
Centhid© which hive mort. than four spirals Other 
genera of ProcenthidsB ar r ogmacd The ptwoid 
forms which have been grouped in the genus Exeiissa 
are regarded as catagenetic descendants of diverse 
species of Procerithium lhe Loxunematidos of the 
British lias are of two types one with axial orna¬ 
ment (Zvgopteura) the otner with axials ind feeble 
spirals (katosira) Each of these genera shows 
during the Lias an increase m th< number and c.ur\ 
of the axials In development axials always appear 
before spirals among the LoxonematidsB while spirals 
are developed first among the Procenthldse 

Physical Society, May 11 —Sir William Bragg presi¬ 
dent in the chair —I Hartshorn and E S Keeping 
Notes on vacuum tubes used as detectors of electrical 
oscillations The paper describes the development of 
a robust form of vacuum tube which was used as a 
detector of electrical oscillations in the wireless ” 
circuits carried by aeroplanes Platinum electrodes are 
avoided being replaced by strips of tinfoil to which con¬ 
tact m iv be made by the spring dips holding the tube 
in position It was found that when a discharge is 
passed through such a tube the walls arc affected tn 
such a way that thenceforth it is much easier to get 
a discharge to pass The change produced bv the first 
discharge is annulled bv heating the tube above 2 wi° C 
Further if the walls are coated on the inside with a 
metallic film this first discharge is unnecessary and 
the tube is unaffected bv heating but when the walls 
are loated with an msulatir it s if anv thing more 
difficult to pass a discharge A silica tube behaves like 
one coated with metal It seems possible that the 
change in the tube may be due to the form ition of a 
layer of gas molecules on th walls bv the first dis¬ 
charge The explanation of the behaviour of the silica 
tube is a difficulty — B \\ Click 1 he coefficient of 
diffusion of certain saturated solutions This paper 
gives an account of»e\periments on the diffusivitv of 
saturated solutions of kCl NaCl and KNO, at con 
slant temperatures near 18 0 C when the steady 
state of diffusion has been attained employing a 
method similar to that previously used b> the author 
(Proc Phys Soc vol xxi p 86y 1908 vol xxiv 
p 40 1911 vol wvii p 56 1914 vol xxix p 49 
19 iff) The solution under Investigation is mam tamed 
at complete saturation bv the presence of salt crystals 
in the diffusion vcssrl the theory takes into account 
the change tn volume of this salt as it dissolves, and 
an expression is obtained for the coefficient of diffusion 
at complete siluration which depends on the rate of 
change in woght of th< diffusion vessel with time 
I he experiment il results are found to agree very 
closclv with the values obtained bv extrapolation from 
the results prcviouslv found for less concentrated solu 
lions Bv the present paper the author has thus ex¬ 
tended the range of concentration over which he has 
studied diffusion fron very dilute solutions right up 
to complete saturation —Dr G D West Expert 
ments on thermal transpiration current* Theoretical 
considerations are first Introduced to show that if 1 
jadljl temperature gradient be maintained over a disc 
so that the centre is the hottest part thermal transpire 
tion currents sweep radially inwards over the surface 
of the disc and discharge themselves more or less 
radially outwards tn the upper regions To detect 
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the** currents a narrow strip of foil is used which is 
placed perpendicular to the disc and to one side 
of the not region When at a considerable perpen¬ 
dicular distance from the disc, and when tne gas 
pressure is sufficiently low to eliminate convection 
currents the deflections of the strip of foil are always 
away from the hot region When, however, the strip 
is placed very close to the disc its deflections over a 
certain range of gas pressure are towards the hot 
region These facts are explained by the tendency 
of the thermal transpiration currents to drag the strip 
with them The paper emphasises one of the essential 
differences between thermal transpiration currents and 
convection currents namely that while the latter 
cltarly depend on gravitation the former do not 

Cambridgf 

Philosophical Society, Mav 2—Prof A C Seward 
president, m the chair—F k Rldsal Active mde 
cules in physical and chemical reactions The 
chemical nature of evaporation is established by the 
calculation of heats of reaction fiom spectral data 
with the aid of the quantum theory Evaporation is 
regarded as a monomolecular rhemical change 
equating the rate of evaporation to the rate of con 
densation when equilibrium is att 1 n<xl the unknown 
integration constants of th< C 1 ipivron Clausius 
equation and thus the chcmi al constants of Nernst 
have been determined The values obtained igrec 
Closely with those experimentally derived The energy 
of activation is prcbably an average value represent 
ing the me in energy of activation of a gram molecule 
of reactant and a formula from wlnth it can be cal 
culated is given The hypothesis receives, support from 
the fact that at the critical temperature the radiation 
intensity is at a maximum for light of the particul ir 
frequency with which the active molecules are in 
equilibrium Wiens law A„T=constant-o28986 is 
shown to be a simple variant of Trouton’s rule 
I -KT, The value of K as calculated from the 
purely radiation derived data of Wien is found to 
be 9866 The latent heats of evapontion calculUed 
from Wien s law are found for non associating liquids 
to agree verv closelv with those denved from vapour 
pressure data The equilibrium of the active moli 
cules with the radiation may be ascribed to resonance 
—Dr Hsrtridgs (1) An experiment which favours the 
resonance tfleory of hearing When the phase of 1 
musical note is suddenly altered by ir the note fades 
momentarily to silence and returns a moment later 
to it* former intensity (2) A criticism of Wnghtson * 
theory of hearing \ mathematical analysis is ad 
vaneed to demonstrate the existence of the coinci 
dences required by the theory between the lengths of 
thi periodically repeated time intervals in the separate 
tones and thosepresent when all the tones are sound¬ 
ing together They are found to be imaginary (3) A 
method if protecting interference bands If a cellu¬ 
loid replica diffraction grating be mounted in optical 
contact with a polished metal surface and a beam 
of aporoximateh monochromatic light be projected 
into it, the spectia produced are crossed by inter¬ 
fen nee bands (4) A method of projecting absorption 
spectra If a celluloid replica diffraction grating be 
mounted on the hypotenuse of a nght angled glass 
oiism with the rulings parallel to the apex and a 
beam of approximately parallel light be caused to 
enter along tne normal to the base a spectrum of wide 
dispersion and great intensity is produced (q) The 
shift of absorption bands with change of temperature 
The absorption bands of blood pigment in the visual 
region of the spectrum have been observed at the tem¬ 
perature of evaporation of liquid air and liquid nitrous 
oxide bv drving Aims of a solution of the pigment 
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in gelatine on glass slabs and then immersing them 
in the cold liquids It is found that such films retain 
their transparency The reversion spectroscope shows 
that both a- and j 9 bands are sharper at low tem¬ 
peratures and that they are displaced towards the 
violet end of the spectrum approximately 41 A The 
change in wave-length cannot be due to change in re¬ 
fractive index of the solvent because dissolving blood 
pigment in glycerine instead of in water leaves the 
band unchanged —Dr H S Carslaw The cooling of 
a solid sphere with a concentric core of a different 
material Hie method used is to study the contour 
integrals over a certain standard path Estimates of 
the age of the earth founded upon the present surface 
temperature gradient are discussed —C R G Cossas 
An ilignment chart for thermodynamical problems — 
Dr T J r \ Brsmwteh Symbolical methods in the 
iheory of conduction of heat—C V Haansuata R*» 
A prope rtv of focal conics and of bicirrular 
quartics 

Dublin 

Royal Dnblln Society, April 26—Dr F E Hackett 
in the chair—] DstMsm Biological studies of 
iphts rutnicts—H G Beckor A new principle in 
blow pipe construction The essential features of a 
quick change blow pipe to operate with air at con¬ 
stant pressure such as is supplied by a blower driven 
bv power are discussed and the necessity for air jets 
of different bore for the different flames is em- 
ph isised rhe tubular shape common to all hitherto 
existing blow pipes is shown to be unnecessarily 
cumbersome and is therefore abandoned A form of 
blow pipe giving a great range of flames (including a 
flat blow pipe flame) each provided with an air jet 
of suitable sute and allowing of instantaneous change 
from one to the other w is described ind an nctual 
blew pipe constructed on this principle was shown in 
operation 

Paris 

Academy oi Science* May 9 —M Georges I emoine 
in the chair—l- Widal P Abraml »nd J Huttael 
Comparative researches on the working of the liver 
following surgicil anaesthesia produced by chloroform 
ether nitrous oxide or novocatnc It has been shown 
in previous communications thit slight functional 
alterations in the liver can be detected by simple leuco 
evte counts after absorption of a gl »ss of milk The 
method has been applied to the study of the func¬ 
tional derangements of the luer |>roduced by anses 
thetics Chloroform ether and nitrous oxide pro¬ 
duced derangements of function chloroform acting 
most powerfully Injections of novocaine were with¬ 
out effect on the liver —M Georges Urbain was elected 
a member of the section of rhemistrv in succession 
to the late M Emile Bourauelot—F Vsasy The 
polynomials of I aguerre —A Atgskscs A repre¬ 
sentation of polynomials bv integrals—R BlrbelsM 
The convergence of the developments which express 
the roots of the general algebraic cauation by a sum 
of hypergeometric functions of several variables — 
R Gambler Real non unicursal algebraic curves with 
constant torsion —M Idrac Experimental studies on 
hovering flight In an earlier note the opinion was 
expressed that wherever birds are hovering in 
stationaiy flight thev are always in a rone where the 
wind has a vertical ascending component Results 
confirming this view are now given and records of 
the variations in temperature and pressure of the air 
taken on apparatus carried by captive balloons are 
reproduced —J VsDot Study of the diffuse radiation 
of the sky compared with the direct solar radiation 
The total diffuse radiation is considerable and may 
amount to one third of the solar radiation —A Laiae 
A new equation of state for gases based on a know- 
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; The use of the Baudot telegraph In wireless 
telegraphy. The Baudot quadruple Instrument used 
in the ordinary way records 7200 words per hour. A 
description of the adaptation of this to wireless trans¬ 
mission is given. The first experiments were made 
across Paris; later the apparatus was successfully used 
between Paris and Nogent-le-Kotrou.—M. St. Precopia : 
Electrical double refraction of mixed liquids and 
crystalline structure.—A. E Llndh. The absorption 
spectra of chlorine for the X-rays. All chlorides in 
which the chlorine is monovalent have similar X-ray 
spectra, but there is a displacement of the limits of 
absorption in KCIO, and KCIO,, compounds in which 
the valencies are 5 and 7.—D. Coster : The principle of 
combination and the law of Stokes in the X-ray series. 
- MM. M. Menard and Festal: Concerning the danger 
of radiological installations. The authors conclude 
that, provided the usual precautions required for the 
safety of the operator arc taken, there is no real danger 
to third parties in neighbouring rooms—A. Tlsn : A 
theory of the slow hydrolysis of salts.—MM. P. JuHbob 
and Bonvler • The reversibility of the reaction CaCO,- 
CO.+CaO The self-recording apparatus described 
in an earlier paper has been applied to the study of 
the dissociation of calcium carbonate. The heating 
and cooling curves are not the same, and hence the 
reaction is not strictly 1 eversihle - G. Dupont • Con¬ 
tribution to the studv of the acid constituents of the 
exudation of the maritime nine. The composition of 
pimaric acid. Pimaric acid purified bv Vesterberg’s 
method is a mixture of 47 per cent, of dextroplmaric 
acid and 6x per cent, of the laevo-ncld.—I. Long- 
chambon : The measurement of the rotatoiv power 
in biaxial crystals —1.. Cayeux • The petrngrnphic rAlr 
of fossil Alcvonana deduced from the an ah sis of the 
Turassic Iron minerals of France.—L Joteaud • A 
deep boring which demonstrates the existence of 
transported strata in northern Tunis, A trial boring 
for oil made at Aln-Rhelal started in the Middle 
Miocene, then passed through the Trias (6x0 metres), 
and finally met with strata undoubtedly belonging to 
the Upper Cretaceous.- F. Ehnuann • The Trias of 
the Kahvlie dcs Bahors ( Algeria) --J. Beaoverle • The 
resistance of mitochondria and plasts, and relations 
with attacks hv parasites —G. Mangeoot The struc¬ 
ture of the antheroroids of the Fucacese.—R. Lance • 
The use of coloured screens for fighting against 
cryptogamic diseases of plants. The plants are 
sprayed with solutions containing blue, green, and 
violet dye. The fluid dries and leaves the pnrts of the 
plant covered with a colour screen allowing blue, 
violet, and ultra-violet light to pass. No results of 
the treatment are given.—R. Laace ■ An nntlcrypto- 
gamir product. A proposal to use salts of zinc for 
spraving plants.—M. Mlrandf • Seeds giving hydrogen 
sulphide bv fermentation belonging to the family of 
the Papilionacete Many leguminous seeds, Including 
beans, peas, and lentils! when moistened with water 
undergo a spontaneous fermentation, one of the pro¬ 
ducts of which fsulphuretted hydrogen) is poisonous.— 
C. Chaaipy : The experimental change of sex in Triton 
alpertris. A male, subjected to starvation, had Its 
testicle replaced bv a fatty band containing neither 
spermatocytes nor spermatozoids. Two animals after 
winter starvation were Intensively fed. The external 
colouring changed from male to female in character. 
One of these was killed, and showed the adipose 
band; the second, killed two months later, showed a 
genital gland (section shown in diagram) correspond¬ 
ing to the ovary of a young female.—I.. R**le and 
F. Aagsl: Fishes of the family of the Diretmidese and 
their place hi classification.—A. Grovel: The geo¬ 
graphical distribution of some Madagascan lobsters 
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and their commercial exploitation.—J. Dragela and 
F. VI** ; The cytological consequences of the osmotic 
arrest of cell division, rhe increase of the external 
osmotic pressure first retards, then stops, the division 
of the cytoplasm. With additional increase of osmotic 
pressure the internal evolution of the cell is progres¬ 
sively changed in a regular manner. The whole pro¬ 
cess simulates a kind of 1 egression of nuclear evolu¬ 
tion.—M. Doyon: The use ot chloroform for the pre¬ 
paration of nuclco-proteids and nucleic acids active ttt 
intro on the blood. The complexity of the action of 
the nucleic acids in vttro .—M Bordler The useful¬ 
ness of diathermai d’Aisonvalisation in atonic wounds. 
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The Works of Aristotle Translated into English 
under the- editorship of W. D. Ross. Vol. x. : Poli- 
tica. By Benjamin Jowett Oeconomica By E. S. 
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G. Kenyon Unpaged (Oxford : Clarendon Press.) 
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Brues Pp. xU+104 (Cambridge, Mass. : Harvard 
University Press; I-ondon : Oxfoid University Press.) 
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London • Oxford University Press.) 17s. net. 

Aeroplane Performance Calculations. By Harris 
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(I .on don : Chapman and Hall, Ltd ) 2is net. 
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Tenth edition, revised bv Frank A Waugh. Pp. 
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The Studv of Geological Maps Bv Dr Gertrude L. 
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The Relative Vnlue of the Processes Causing Evolu¬ 
tion. By Dr A L. Hagodoorn and A C. Hagedoorn- 
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Niihoff) 0 glds. 

The Reign of Relativity. Bv Viscount Haldane 
Pp xxiii+430 (London ■ J. Murray) 21s. net 
Memoirs of the Geological Survey • England and 
Wales. The Water Supply of Buckinghamshire and 
of Hertfordshire from Underground Sources By W. 
Whitaker Pp. iv+^68. (Southampton • Ordnance 
Survey Office; London - E. Stanford, Ltd.) ifir net. 

The Banana- Its Cultivation, Distribution, nnd 
Commercial Uses. By William Fawcett. Second and 
enlarged edition Pp xi ■» 2qq (London : Duckworth 
nnd Co.) 14s net. 
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Pr Tt. M Wilton • Medioal Seme* in Industry —Prof. It. I, 
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Tmmrm or P.tuoloot isn Bnriaaa 1st St Marr't Hospital), at 
4 m —Prof 0. DroyoT 1 A New Departure in tha Serum Dlarnoeii 
of Synhflta. 
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Beieoroh ia Promoting the Development of the Mineral Industrie* 
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The Relation, of the North ra Red Sea aad It* A Meet* ted ChUf 
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Co-operative Indexing of Periodical 
Literature. 

T HE selection, examination and classification 
of the valuable matter contained in 
periodical literature is performed by two agencies 
via certain abstracting and indexing soc etics and 
journals Science Abstracts, and the abstracts 
published by the chemical societies of England 
France, Germany and the United States are ex 
ample* of the former class while the Inter 
national Catalogue of Scientific I iterature the 
Engineering Index the Index Medicus the 
Index to Legal Periodicals and the various 
indexes published by the Anglo American library 
associations represent the latter Almost with 
out exception, where the same field is covered by 
both types of publication the two agencies work 
independently of each other Further in this 
country the publication of abstracts generally 
precedes the corresponding index publication 
especially where the latter makes any pretence to 
completeness This obviously is an indefensible 
arrangement for the index material which is the 
result of the wider survey, should be accessible to 
the abstractor prior to the preparation of the 
abstracts We propose to indicate how this 
change could be accomplished with a minimum 
of disturbance to existing interests It should be 
observed that the phrase periodical literature * is 
used iq its widest sense to include society publtca 
tppns and institutional reports, aq well as annual 
Quarterly, monthly and weekly publications 

growth of periodical literature owing to the 
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increased {^penalisation of knowledge is one of 
the most significant features of our times A 
union catalogue of the current periodicals pre 
served in the German libraries published in 1914 
comprised some 17 000 entries A similar list for 
the periodicals filed in the libraries of the l nited 
kingdom prepared in 1914 it; by some English 
State and Copyright librana is was submitted fof 
publication to the Department of Scientific and 
Industrial Research but the proposal met with no 
encouragtmc it Yet the compilation of such a 
list is an essential preliminary to the proper 
national organisation of knowledge For a union 
list indicates the relative strength and weakness of 
our national libraries in respect of their periodical 
collections it enables the librarian to correct 
the latter without undul) mere ising the ex 
penditure of the library in that department of 
literature Moreover while primarily a time 
saving expedient for locating the place of deposit 
of a periodical it emphasises the essential unity 
of the library service m the satisfaction of the 
legitimate requirements of research Our fir*t 
proposal therefore is that representations should 
be made to the Trustees of the British Museum 
with the view of inducing them to undertake th s 
necessary piece of nitional work These repre 
sentations would carry greater weight if aceom 
pamed by some guarantee of financial support 
lhe work done in 1914-15 which is in the 
custody of the British Museum 1 brary vuthontie* 
would of course require considerable revision and 
extension but the cost of its publication should 
not exceed 500 1 a portion of wh eh would be re 

couped by its sale 

That 1 large proportion of periodical literature 
is of an extremely composite chiricttr is of 
course a commonplace but the labour which this 
feature entails upon those responsible for the col 
lection of material relevant to their particular fields 
of inquiry is not equally well realised This com¬ 
posite character applies not only to the popular 
magazines and journals, but also to the repositories 
of origin il investigations in all branches of know 
ledge rhe Comptes rertdus of the Pans Academy, 
for example furnish material not only for the 
seventeen sections of the International Cata 
logue but also for psychology, education 
archeology and technology In the Sit- 
ung/benchte of the Berlin Academy theories 
of relativity jostle with disquisitions on Hit 
tite inscriptions and TurcoTataric philologj 
In short, periodical literature may be said 
to consist of two classes (a) watertight 
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compartments containing homogeneous material, 
and ( b ) compartments which admit freely 
any literary matter of sufficient merit or popular 
appeal The problem, therefore, is to devise a 
scheme by which information contained in the 
latter class -for class (o) presents no speu il difh 
eyltits can be made to flow towards its proper 
recipient and this, obviously can be effected 
economically only by the acceptance of a common 
system of classification 

So far as the literature of science is concerned 
a classification already exists in the scheme 
adopted by the 4 International Catalogue of 
Scientific Literature This scheme has been 
incorporated m that of the I ibrary of the 
United States Congress—a librarj the staff 
of which appears to possess special quail 
fixations for dealing with the literature of the exact 
sciences Further, this scheme has been published 
in two forms (a) with its headings arringed in 
class order and issued in separate sections e g 
0 s science in general [QA = mathematics and so 
forth and (b) with its headings arranged in one 
general alphabet Thus science possesses a classi 
hcation stamped with its own hall maik but 
grafted on to a st heme for the general classifica 
ti°n of knowledge StiU the acceptance of the 
Library of Congress classification is no* an ess-n 
tial feature of these proposals which are based on 
the recognition (i) of the division of periodical 
literature into (a) the homogeneous and (b) the 
non homogeneous classes (a) of the economic \d 
vantage of dealing on a co operative bas s with 
the latter and further, since the non homogene 
ous periodicals cover all departments of know 
ledge (3) of the necessity of adopting some agreed 
svstem of classification for the purpose of estab 
lishing a means of exchange between the different 
interests 

1 hus we have shown that the core or 
umbra of a subject is comprised in a body of 
homogeneous literature which unquestionably can 
best be dealt with by its representative professional 
society but that outside this core there exists a 
penumbra of relevant matter dispersed through a 
literature of gradually increasing irrelevance, 
with the result that the recovery of the relevant 
matter can be effected economically only by co¬ 
operative effort The solution therefore, would 
appear to bo to bring into existence a Central 
Bureau which should deal solely with the indexing 
of periodicals of the non homogeneous character 
—and in the first stages of its work, with a re¬ 
stricted list of periodicals assigned to It by the 
NO 2693, VOL, 107] 


contributory bodies. These bodies would receive 
from the Central Bureau entries from the peri¬ 
odicals examined corresponding to their specified 
requirements But as the professional abstracts 
became more fully representative of progress in 
their respective fields the need for the publication 
of the corresponding indexes would tend to dis¬ 
appear The institution, therefore, of a Central 
Bureau would ultimately make for economy in all 
branches of science m which the publication of 
abstracts is admittedly indispensable 
So far as science is concerned, it will probably 
be found that the simplest and most effective 
method for obtaining the necessary index slips 
would be to invite the Central Bureau of the 
International Catalogue of Scientific Literature n 
to provide them Indeed the possibility of co 
operation between the International Catalogue ' 
and the abstracting journals was one of the sub 
jects considered at the conference held last Sep 
tember Any such arrxngement would probably 
begin with the year 1921 and as a preliminary, 
the International Catalogue should be brought 
up to date by the publication of volumes for 
iyi.,-20 The provision of funds for this purpose 
is in urgent necessity as explained in Natike 
for October 7 1920 vol cvi p 19s 

In the foregoing observations we have assumed 
that the proper bibliographical equipment of the 
sciences will in the main be founded upon the 
possession of adequate abstracts But if the sub 
jeet were threshed out m an open conference at 
which representatives of all branches of knowledge 
were invited to attend this proposition would not 
be accepted as holding good universally Some 
branches would probably prefer periodical critical 
reviews or summaries of the year a progress, 
while others would be content with alphabetically 
arranged index entries Our final proposal, there¬ 
fore is that such a conference should be held ia 
order that the special requirements of each 
division of knowledge should be authoritatively 
ascertained and the feasibility of co operative or 
co ordmated action discussed 

Pieso chemistry 

Pteeochemte kondennerter Systeme By Prof E. 
Cohen and Dr W Schut Pp ix + 449 (Leip- 
zig Akademische Verlagsgesellschaft mbH - 
Gustav I ock, 1919) 

HE direction and extent of a physical or 
chemical change are frequently determined 
or modified by pressure This fact has loaf bf o 
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known, end has been the subject of occasional 
investigation at various times, even from the 
earliest periods of systematic scientific inquiry 
It occupied the attention of the first Italian 
academies, and was among the matters expert 
mentally studied by the I ellows during the early 
years of the Royal Society Until comparatively 
.recent times, however, work on the subject was 
sporadic, intermittent, and directed mainly to the 
investigation of particular cases rather than to 
ihe elucidation of general principles The neces 
sities of modern chemical manufactures have 
created a demand for further and more accurate 
knowledge, inasmuch as the whole course of a 
•chemical reaction and its economic aspect may 
depend upon it Many instances of this fact 
might be cited One of the most recent, and also 
•one of the most striking, is seen in the case of 
the synthetic production of ammonia from its 
elements under the influence of catalysts, in which 
the question of the appropriate pressure is of 
fundamental importance 

Prof Ernst Cohen, of the van t Hofi Labora¬ 
tory of the University of Utrecht, and his col 
laborator, Dr VV Schut have placed chemists 
and physicists under a great obligation by their 
compilation of the book now under review It 
does not profess to be i text book on the subject 
It is, as silted, a compilation of the facts known, 
or allowed to transpire, scattered through the 
volumes of some fifty different periodicals, and 
was originally made for the convenience of 
workers on the subject of piezo (or pressure) 
chemistry in the labor itory which Prof Cohen 
directs lhe material thus accumulated has 
been arranged in a systematic and orderly 
manner Wc have, first, a description of the 
methods of creating and measuring high pres 
aures, next, a general discussion of compressi- 
bibty, its methods, direct and indirect, with some 
account of their relative merits and defects Then 
follows a full historical description of the several 
attempts to obtain accurate values of certain 
fiduciary constants generally necessary in piezo 
metric work—viz the compressibility coefficients 
of glass, mercury water and incidentally of ice, 
and their relation to temperature Each section 
it accompanied by bibliographical references to 
die original sources of information 

The authors then treat of the compressibility 
coefficients of the various elements and such of 
their compounds as have been studied Special 
attention is, of course, paid to the work of 
Richards, of Harvard, and his co workers, and 
the question of the compressibility* of atoms and 
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the existence of interatomic spaces in solids and 
liquids is shoitly discussed, mainly m the light of 
th< \mentan chemist s published views on the 
subject \s regards liquids, an attempt is made 
to group them m confoimity with their chemica? 
relationships Ihus all the hydrocarbons are 
brought together, as are the alcohols, esters, 
halogen (.(impounds, acids etc , obviously with 
the view of facilitating the detection of general 
principles It must be confessed however, that 
as vet the data afforded by different investigators 
are too discrepant to afford a satisfactory basis 
for gene ralisations 1 his is due mainly to imper 
fcctions in the method of observation, and in a 
less degree in some cases to insufficient care 
in the purification of the liquids employed Accu 
rate work, like that of Bridgman suffers by asso 
uation with that of earlier inquirers whose 
measurements were largely of the pioneering 
order 

Vlthough definite numerical values arc licking 
in many eases certain conclusions may be said 
to be lairlv well established lhus, for example, 
B irtoh h is shown that the compressibihtv cotffi- 
utnt in an homologous senes of the liquid 
paraffins decreases with the increase of molecular 
weight lhat the same is true of the aromstic 
hydrocarbons ippeirs from the observations of 
Richards md his eo workers Measured it equal 
temper iturcs md pressures benzol is more com 
pressible than toluol, and toluol than wlol I he 
various isomerides of xylol have however dif 
ferent compressibilities o xylol being less com 
pressible than m xylol, which in its turn is more 
compressible than /> xylol, and still less compress 
ible th in cthv l benzol Identical thermometric 
temperatures strietlv speaking, ire not absolute 
ev dence of a comparable physical condition 
Before anv sound deductions can be made it will 
be necessary to establish what is a valid com 
p irable condition 1 here is a considerable volume 
of work on the compressibility of liquids, but its 
treatment and discussion are vitiated by the ur 
lumstance that this point has hitherto been in 
sufficiently appreciated hot a fuller account of 
the relation of compressibility to the chemical 
nature and constitution of liquids, Prof Cohen s 
volume must be consulted 

lhe influence of pressure upon the expansion 
coefficients of substances—solids, liquids, solu 
tions, and alloys—and upon surface tension and 
melting point has been studied by many ob 
servers Their work has been systematically col 
lated by the authors, and its outcome discussed 
The case of water is of special interest, on 
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account of the abnormality it displays to a© many 
particular* It u well knows that the temperature 
Of maximum density of water is lowered by pfea¬ 
ture, a fact which wa* established by Tait m 1883, 
and later, by Amaf at, and confirmed on theoreti 
cal grounds by van der Waals and Puacbl Each 
increment of 1 atmosphere pressure lowers the 
temperature of maximum density by 00217° C 
The influence of pressure on the melting point of 
ice is equally well known,, and has been frequently 
studied since it was first pointed out by James 
Thomson and his brother Lord Kelvin in 1849 
and its natural effect traced by Faraday and 
Tyndall in the phenomenon of regelation and the 
movement of glaciers The large body of evt 
dence on the relation of pressure to melting point 
has been carefully collected and displayed in 
tabular form Tor its discussion we must refer 
to the work itself 

A considerable section of the work is devoted 
to a consideration of the influence of pressure 
upon the flow and permanent increase of density 
of solid substances and upon the viscosity of 
liquids \s regards water, the viscosity dimin 
ishes with increasing pressure up to 900 atmo 
spheres between o° and 33° C when it attains a 
minimum Above this temperature it increases 
by pressure below it it decreases in proportion 
to the increase of pressure All the phenomena 
of the compressibility of water serve to confirm 
the general belief that it is an associated liquid 
—1 e its molecular complexity under ordinary 
natural conditions js not properly represented by 
the simple formula H ,0 

Space will not permit of more than the briefest 
possible reference to the remaining sections of 
this valuable work These treat of the influence 
of pressure on the clectnc conductivity of solu 
tions and solids on the thermo clectnc properties 
t metals on dielectric constants on the 
validity of raraday s first law on solub lit) 
diffusion refractive index and polanmetry 

It will be seen from this account that the work 
is mainly concerned with the influence of pressure 
upon the physical properties of substances and to 
that extent its title is rather a misnomer It 
might perhaps be more fittingly styled piezo 
physics However, the borderline between 
physics and chemistry is becoming more and more 
HI defined for the spheres of the two sciences 
gradually merge into each other There is some 
point m the good natured gibe that chemistry, 
after all, is “only the duty part of physics We 
may, however express the hope that the authors 
will ad^to our obligation by extending their work 
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so as to include the in fl uen ce at pressure 
chemical change There is now a fairly abundant 
literature upon the subject, hut it requires to be 
collected, annotated, and di g e sted and its general 
' T E Thorpe 


Social Degeneration 

(1) Social Decay and Regeneration By R Austin 
Freeman With an introduction by Havelock 
Ellis Pp xx + 345 (London Constable and 
Co Ltd 1931 ) i8t 

(3) The Htstory of Soctal Development By Dr 
F Muller Lyer Translated by Elizabeth Coote 
Lake and H A Lake With an introduction 
by Prof L T Hobhouse and Prof E J 
Urwick (Studies in Economics and Political 
Science) Pp 36a (London George Allen 
and Unwin Ltd 1930) 183 net 
(1) QAMUEL BITLER tells us that the 
O Erewhonians destroyed all their 
machine' and lived happily ever after An 
Erewhonian financier pointed to the magnificent 
rums of the railway station as an object of in 
terest in his park Mr Austin Freeman in all 
seriousness agrees with the I rewhomans Hts 
book is a searching indictment of the machine as. 
the cause of our present discontents 

III fares the land to hastening ills a prey 
Where wealth accumulates ana men decay 

The decay wrought by machinery is not 
numerical it is something much worse 
The ultimate factor of national decline is 
racial deterioration and in modern societies 
this is very extensive and pernicious Un 
favourable variations are not eliminated and 
there is a reversed natural selection in favour of 
the unfit The essential character of modem 
civilisation is a war of mechanism on man 

Me han sm has destroyed industry and replaced 
it by mere labour it bus degraded and vulgarised 
the works of man it has destroyed social unity 
and replaced it by social disintegration and class 
antagonism to an extent which directly threatens 
civilisation it has injuriously affected the struc¬ 
tural t>pe of society by developing its organise 
tion at the expense of the individual it has en¬ 
dowed the inferior man with pohtical power 
which he employs to the common disadvantage 
by creating political institutions of a socially ae 
structive type and finally, by its reactions on the 
activities of war it constitutes an agent for the 
wholesale physical destruction of man and his 
works and this extinction of human culture It 
is thus strictly analogous to those aub bodies Itf 
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m tebfe- tbe existence of aggregates of the lower 
organisms it brought to an end " 

These charge* are driven home in the 
anost forcible manner The old craftsman, 
who made a pair of boots and enjoyed hi* 
work, has been displaced by a crowd of 
factory hands, not one of whom could make a 
-pair of boots, and whose work is irksome 
drudgery By absorption into an organised aggre 
gate the workmen has become functionally atro¬ 
phied , he has undergone degeneration The work¬ 
ing class is composed of men of a low average 
intelligence, in adjustment to tbe relatively small 
demands for intelligence made by the conditions 
of machine production “That the working class 
consists largely of men of very slight skill was 
clearly shown during the war, when so called 
* skilled ’ men were called up for service and were 
easily replaced by admittedly unskilled men, or 
even by shop girls and domestic servants' 
Machinery has changed a skilled into an unskilled 
population The crew of the Mayflower could 
have established a civilised community, a modern 
company of factory hands and the like, who are 
normally parasite on some machine would 
starve on an uninhabited island, or relapse into 
complete barbarism 

Mr Freeman has some criticisms, as true as 
they are scathing, on the component parts of our 
society “ Mere learning or scholarship, unaccom 
pamed by additions to the sum of existing know 
ledge, furnishes no evidence of faculty above the 
level of mediocrity " * The professional politician 
whom democracy has brought into existence 
differs entirely from other professional men He 
is totally unqualified Such knowledge as the old 
parliamentary hand has acquired has no relation 
to social phenomena It is purely egoistic ” Our 
Government is as absurd ss if medical and 
surgical knowledge were cultivated only by de 
tached savants, while medical treatment was con 
ducted and surgical operations were performed 
by strenuous but unlearned “men of action ” The 
Firtt Lord of the Admiralty may be a publisher, 
a brewer, or a stockbroker Now that Govern¬ 
ment control is bemg extended in every direction 
the system is disastrous, and has already pro¬ 
duced social, economic, and industrial chaos Our 
elaborate technical education, instead of training 
artists and craftsmen, produces only art school 
masters and mistresses and technical-school 
teachers The trade unions “have made no 
effort to regain liberty for their member* as free 
workers or collective owners; though the money 
fcpeftt on a great strike would 'be sufficient to 
J^tablith co-operatrve work*on an extensive scale ” 
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Tbe manual workers are becoming frankly anti¬ 
social as well as anti democratic Their activities 
are directed, not against the employers, but 
against the community “The working man 
tends to be a bad citizen ” He plots "to starve 
the country into submission, to treat his fellow- 
citizens as a somewhat uncivilised invading army 
would treat an enemy population “ “The pro 
found lack of the most rudimentary ethical con¬ 
ceptions which underlies these anti-social actions 
becomes manifest when we contrast the implied 
standard of conduct with that of the more intelli¬ 
gent classes ’ We cannot imagine the medical 
profession striking for larger fees in the midst of 
an epidemic The bulk of the men no doubt do 
not realise that they are committing a crime 
against their fellow citizens, but this only proves 
the very low quality of their intelligence The 
sub man is usually a radically bad citizen 

Society, in a word, is disintegrating 
Parasitism, the curse of humanity, is becoming 
almost universal Thr manual labourer bas long 
since ceased to support himself completely he 
has obviously arrived at the belief that he has a 
definite lien on the property of his fellows The 
industrious and intelligent— the only class that 
matters —are being taxed and bullied out of 
existence 

Mr Freeman has perhaps not allowed quite 
enough for the power of 1 body politic, when 
attacked by disease, to generate anti toxins to 
resist the invasion But though his pessimism 
may seem too unqualified, the justice of his stric 
tures can scarcely be denied His remedy, how 
ever is not practicable It is the * \oluntary 
segregation of the fit”, the establishment of self 
contained communities of skilled craftsmen and 
others, who would help each other to live a whole 
some and happy life Such a community might 
well be founded in a new country—in Western 
Canada, Southern Chile, Tasmania or Rhodesia, 
the experiment would be well worth making, but 
in this country the new community would not 
escape ruinous taxation for the benefit of m- 
capables outside, and would, moreover, be 
attacked and destroyed by the trade unions 

(a) Dr Mtiller Lyer s book is as typically pre 
war as Mr Freeman s » post war It rests 
throughout on the assumptions of evolutionary 
optimism Civilisation must be progressing to 
wards a higher state The author seems to be 
an admirer of Marx, for he repeats the false 
statement, so often refuted, that the course of 
industrialism has tended to make the rich richer 
and the poor poorer. The presu p positions of the 
book vitiate its argument, but it contains mjmy 
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iaterestmg fact* and redaction*, and, unlike 
English Socialist*, the author we* clearly that 
the unchecked increase of population n the most 
fatal obstacle to social amelioration 

W R Inge 


Xrayi In Medical Practice 
Otneral Practice and X rays By Alice V Knox 
With chapter* on the production of X rays and 
instrumentation by Dr R Knox (The Edm 
burgh Medical Senes) Pp xiv + 314 + wxu 
plates (London A and C Black, Ltd 1921 ) 
15s net 

N view of the great advance which has 
occurred in radiography and radiotherapy 
dunng the past ten years, the author is justified in 
her contention that the time has come to present 
to medical practitioners a general survey of the 
subject m order to enable them to gain a full 
appreciation of the value of X rays in diagnosis 
and treatment The author divides medical prac 
titioners into three groups (1) Those who look 
upon X rays as something of a scientific play¬ 
thing , (a) those who rely upon radiology to estab¬ 
lish a diagnosis instead of making a careful 
physical examination, (3) those who recognise in 
the new science a powerful help in the daily fight 
against disease, to be applied after a thorough 
physical examination has been made when it mav 
be of the greatest use in establishing a diagnosis 
or in treatment 

When X rays were first discovered, certain 
applications to medical diagnosis were at once 
obvious These included the discovery and loca 
tion of metallic foreign bodies, and the diagnosis 
of fractures and other injuries of the bones As 
a natural corollary came the use of X rays in 
the study of disease of the bones and joints 
With improvement m the construction of ap 
paratus and with advance m technique it was 
found possible to extend the uses of X-rays to 
the diagnosis of certain internal disorders such 
as calculi in the kidneys, and disease of the lungs, 
heart, and aorta 

The most noteworthy advance of all dates from 
the discover^ that insoluble opaque salts can be 
administered to patients in sufficient amount to 
fill the gullet, the stomach, and the intestines, 
and so enable these hollow organs to be studied 
Not only are their size, shape, and position re¬ 
vealed by tie opaque meal, but also their con 
tract#* activities can be studied In this way many 
valuable addfoons have been made to our know¬ 
ledge of the physiology and pathology of the 
organa ti digestion With this far reaching add** 
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tion to the use* of X-rays there remain few organs' 
or parts of the body which are not accessible to* 
investigation by them, with good prospect of 
settling a doubtful diagnosis If this were all, it 
would be clear that no medical man could afford to 
dispense with the services of radiology in the 
practice of his profession, but X rays have done 
a great deal more than this They have revealed 
the fact-—previously suspected by few—that all 
disorders of the digestive tract are interdependent 
that the stomach, for instance, does not become 
the subject of a gastric ulcer if all other parts of 
the digestive tract are healthy, and that the ap 
pendix does not become diseased so long as it is. 
in a healthy environment 
1 ext books on medicine arrange all diseases 
under the headings of the various organs of the 
body Each organ has a chapter to itself, and 
each disorder of this organ occupies a ‘water 
tight compartmeat bor teaching purposes this 
arrangement, no doubt, has advantages, but it 
also has the great disadvantage of perpetuating the 
notion that a chronic disease can arise in an organ 
of a patient who is otherwise m perfect health. 
X ray investigation of the digestive system 
has demonstrated the fallacy of this conception 
of disease, it has led to a wide recognition of the 
importance of chronic intestinal stasis a con 
dition due to abnormal delay of the intestinal con¬ 
tents setting up bacterial decomposition and lead¬ 
ing to contamination of the blood stream The 
result of this ‘toxemia is that every tissue of 
the body receives vitiated blood and becomes de¬ 
preciated, so that it loses some of its power of 
repelling the invasion of microbes Many 
chronic ailments, such as rheumatistn, arise to 
this way and resist all efforts to cure until the 
contamination of the intestinal contents has been 
rectified The stretching of ligaments, which 
gives rise to spinal curvature flat foot, etc, 1* 
likewise due to the toxaemia of chronic intestinal 
stasis The far reaching importance of this new 
conception is clear, for m prescribing remedial 
exercises to strengthen the muscles of the back, 
or those of the foot and leg, it is important to 
attend to the general nutrition of the patient and 
to the efficient drainage of the intestinal canal, fdr 
muscles that are depreciated by contaminated 
blood cannot respond to attempts to strengthen 
them by exercises, massage, or electrical treat¬ 
ment although such treatment would certainly 
strengthen healthy muscles 
These are only a few instance* of the way ill 
which the radiological study of the digestive tract 
is modifying our entire conception of die causes 
and treatment of disease 
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Our Bookshelf. 

Refort of the Proceedings of the Third Entomo¬ 
logical Meeting held at Pusa on the 3rd to 
15 th February, 1919. Edited by T. Bainbriggc 
Fletcher. (In three volumes.) Vol. i., pp. 
xii +417-1-69 plates. Vol. ii., pp. vi + 4i8-83S + 
70-139 plates. Vol. hi., pp. vi + 836-1137 4 - 
130-183 plates. (Calcutta: Superintendent 
Government Printing, India, 1920.) Rs. 17 
8 annas (3 vols.). 

This bulky report is a record of thirteen days’ 
deliberations given to the discussion of almost 
every aspect of entomology which is likely to 
concern the Indian Empire. During the congress 
ninety-two papers were read, and these are 
printed in the three volumes before us, together 
with a verbatim report of the discussions which 
were the outcome of these papers. A good deal 
of the information has already been published 
elsewhere, but it is doubtless convenient to ha\c 
it gathered together and made available within 
the compass of a single publication. It is grati¬ 
fying to note that the meetings were attended 
by forty-six professional entomologists and other 
officials, a fact which indicates the importance 
which this aspect of zoology has attained in the 
East. It is also pleasing to find an instance 
where a Government Department has been suffi¬ 
ciently generous to allow the publication of so 
detailed and profusely illustrated a series of 
volumes during these times of financial stress. 

The greater number of the papers directly con¬ 
cern the economic entomologist, and perhaps the 
two most important are those entitled “Borers 
in Sugar Cane, Rice, etc.,’’ and “Stored Grain 
Pests," which are written conjointly by Messrs. 
T. B. Fletcher and C. C. Ghosh. The last-men¬ 
tioned paper might well be read by all interested 
in the reports of the Grain Pests Committee of the 
Royal Society. A paper by Capt. F. de Mello on 
“The Trichonymphid Parasites of Some Indian 
Termites ” is of general biological interest, and 
the author brings to light several new forms of 
these remarkable Protozoa. Major Fraser writes 
on certain night-flying dragonflies—a habit 
scarcely suspected among such insects. Mr. 
A. W. Slater contributes a paper on the prepara¬ 
tion and reproduction of scientific illustrations, 
and Mr. C. F. C. Beeson details a method of 
subject-indexing entomological literature. These 
few examples mil to do any justice to the wealth 
of information embodied in this report, but they 
will perhaps serve to indicate the wide range of 
subjects which came up for discussion. The 
volumes are clearly printed and illustrated, 
and reflect great credit upon all concerned in 
their production. A. D. Imms. 

; Instinct in Man: A Contribution to the Psychology 

2 f Education. By Dr. J. Drever. Second edi- 
on. Pp. x + 393. (Cambridge: At the Uni¬ 
versity Press, 1931.) ioj. 6d. net. 

Or. Drever's important book on “ Instinct in 
Man,” which was reviewed in Nature of Jan- 
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uary 31, 1918, is enriched in this second edition 
with an appendix which will be read with great 
interest by all who have followed the controversy 
over the nature of the human instincts and their 
relation to the emotions. The chapter is entitled 
“The Emotional Phase of Affective Experience.” 

There are two divergent views concerning the 
place the instincts occupy in the psychology of 
man, though the facts are not in dispute. What 
is in question is rather a principle of classification, 
which at times may seem no more than a matter 
of nomenclature According to one view, the 
human instincts are a kind of action-patterns, or 
it may be chains of actions, automatically or even 
mechanically set in motion, similar in nature to the 
nest-building instincts of birds. In this view the 
human instincts are few in number, most of them 
probably vestiges, and all comparatively unimpor¬ 
tant; but the affective or emotional side of ex- 
perieni e becomes important. This is not limited 
to specific responses, but built up into “ senti¬ 
ments,” which are affective systems and the 
foundations of human character. 

The other view is that the whole basis of human 
experience is instinctive, and that the instincts are 
distinguishable and may be enumerated; but they 
are not partial and intermittent; rather they are 
pervashe and comprehensive. Each instinct is 
bound up with a specific emotion and only func¬ 
tions in connection with it, and these primary 
emotions, with their instincts, are practically con¬ 
stitutive of human nature. 

Between these two views Dr. Drever does not 
exactly steer a middle course he is too original 
to be content with that -but he does in his criti¬ 
cism try to conserve what is valuable in each and 
reject what is untenable. H. W. C. 

hnergHique GdruSrale. By Dr. Fflix Michaud. 

Pp. Mi + 229. (Fans. Gauthier-Villars et Cie, 

1921.) to francs. 

“ KneroFTICs ’’ deals with the relations between 
the various forms of energy according to a uni¬ 
form plan. Each form is assumed to be repre¬ 
sentable as a product of two factors -an “ex¬ 
tensity” or “capacity” (\), and an “intensity” 
(X), related by the equation dU/dx = X. In the 
case of heat the extensity is the entropy, Q/T, and 
the intensity the temperature, T. General laws are 
then reached connecting U, X, and x. 

The problems considered in the present treatise 
arc most varied; they inelude mechanics, elec¬ 
tricity, heat, and chemistry. The applications of 
the general t principles are very clearly and ele¬ 
gantly presented, and the treatment, which is 
mathematical, is strictly logical. The question 
arises as to whether thermodynamics, which is a 
branch of “energetics,” according to the ex¬ 
ponents of the latter, is best considered in this 
somewhat formal manner. Boltzmann and Planck 
have emphasised the essential distinction between 
heat and the other forms of energy, but the theory 
of probabilities seems to have no place in the 
scheme of “energetics.” J. R. P. 
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Mnummi #f 11 teMRgsMe " in the PwtMMi 

l KEG RET to observe the spirit of the letter in which 
Mr. Dunkerly (Natch*, May 36, p. 395) replies to 
Mr. I.udford, though, as being primarily responsible 
for the statement of the theory suggested, and 
periodically referred to of late years, 1 fully realist 
how extremely careful one should be in the choice oi 
words in conducting the discussion. There Is prob 
ably no theory occupying the attention of zoologist* 
in connection with which the motto of the Royal 
Society, “Nullius in verba,” applies with greater 
force. Unfortunately, the “journalistic Instinct” of 
many writers on scientific subjects has led them to 
credit observers with views which they have—to put 
it mildh—not yet reached, and to saddle them with 
responsibilities which they have never assumed. For 
instance, in Prof. Boycott 1 # letter on the same page he 
credits my friend Eariand with my views on “the 
selective intelligence of the Foraminifera," Which is 
the one subject upon which my esteemed collaborator 
does not entirely agree with me. 

The term “gregarious instinct" used by Mr Lud- 
ford is an unfortunate one. The "grouping” of 
Protozoa to which he refers must be considered with 
a cautious appreciation of the elements of (a) fear, 
(ft) reflex action, and (c) surface tension, but the most 
indignant opponent of my views will scarcely deny 
that the sense of fear is perhaps the most elementary 
phenomenon dependent upon a sensory system. It is, 
no doubt, related to, but It must not be confounded 
with, the " intelligence ” displayed by many arenaceous 
Fftraminifera in building their tests of adventitious 
mnterial, and in using that material In such a manner 
as to protect the surface of the test from naturally 
incidental dangers of damage, and to protect the 
apertures of the tests against the entrance of preda¬ 
tors parasites. 

The " grouping ” to which Mr. Ludford directs 
attention must not be confounded with the associations 
of marine Rhizopoda, which gain protection against 
suffocation in soft muds by the co-operative use of 
spicules, arranged ns catamaran spars to maintain 
them upon the surface (as in Psammosphaera rustica, 
H -A. and E.), or with the aggregation of simple 
arenaceous tests for purposes of strength and protec¬ 
tion, which, unfortunately, has led some of the earlier 
rhizopodlsts to treat such associations as new genera 
or species. It is as if they were to describe a litter 
of little pigs huddled together for warmth (which 
is an elementary phenomenon of intelligence) as a 
new and “ polythalamous ” genus of pig. 

EDWAtm H»RO\-AuiSN. 

Large Acres, Selscv, Mav 31. 


An Algebra!**) Identity 4 X-Y*-J 7 Z'. 

The following is a well-known theorem derived 
from the theory of number*. Let p be any ordinary 
odd prime, and let X»(xJ»- *)/(*-1); then there is 
an algebraical identity 


iX-Y’tpZ', 

where Y, Z are polynomials of degree i(p-1) and 
HP~i) respectively ; and the sign of the ambiguity 
is + or - according as p is of the form 4*1+3 or 
4»+i. The cases up to p =31 inclusive have been 
published; the reeult for £>=37 has just been com¬ 
municated to me by Pundit Oudh Upadhyay*, 
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research scholar of the University of Calcutta, 
finds that 


4 X-Y*- 37 Z* 

1 th 

Y »aat , '+x ,, + iox 1 *—ax^+is* 14 -5*“ +17*'* - 8x" 
+11* ,, -4* , +1 ix'-fl* , + 17 *'- 5 ** + is*‘- 4 ** 
+ 10**+* +a. 


Z»* ,, +o* M +ax”-* u +3* ,, -x” + a* ,, -x‘' 
+a**-x , +2* , -* , +3* , -*‘+a**+o* 1 +*. 


He 


I have tested this result in various ways, and have 
no reason to doubt its correctness. 

It should be noted that Y may be obtained by 
expanding a(x— 1) 1 *, and reducing the coefficients to 
their absolutely least residues mod. 37. It would b« 
interesting to know the least value of p for which 
this rule does not apply. It must be less than 61. 

G. B. Mai iibws. 

7 Mena! View, Bangor, May 39. 


Aonospnsno H*rra*t*on. 

The following proposition regarding the effects of 
refraction may be known, but I do not remember to 
have seen it stated. It is: “The course of a nearly 
horizontal ray of light in the lower part of the 
atmosphere is a circular arc having a radius of 14,900 
geographical miles." 

Tne velocity of light in that lower part of the atmo¬ 
sphere for which the decrease of pressure with the 
increase of height is nearly linear is given by the 
relation 

-„«£*), 

where v, is the velocity in vacuo. v k the velocity at 
the height h above the ground, and H the height of 



the homogeneous atmosphere (am00039 nearly). At 
ground level the velocity is vj^i-a). 

Let a plane vertical wave surface start from P as 
in Fig. 1. After the lapse of the time t it will have 
advanced v,t at the bright H, and -a)t at the 
surface of the ground. (This assumes the linearity 
of the relations between v h and h to hold up to 
H, and though this !• not true, the conclusions drawn 
from the assumption are correct, at any rate up to a 
few thousand feet) 

.Thus at the time t the wave surface will ba in¬ 
clined forward, making an angle 

_a 

H '• or V *1V 
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with the surface at P. Since thi* angle i* directly 
proportional to the distance between the two ware 
surfaces, the normal at any point—that is, the direction 
of the ray—varies at a constant rate, and is therefore 
the arc of a circle. If v.l*>x and R, is the radius 
of this circle (which may be called the refractive 
radius), 

R,*-*-a, so that R r -^. 

In geographical miles H=4 32, about, which makes 
R r ~ 14,900 miles. 

The course of the ray is the same as it would be 
if it passed through an infinite number of vertically 

e cea acute prisms of height H, having a refractive 
ex — a), with their bases occupying the whole 
surface of the ground Since for hori7onta! rays 
these prisms are in the position of minimum deviation, 
rays which are pointed a few degrees up or down 
will still be arcs of the circle with 14.900 miles radius 
The usual tables for the distance of tlio sea horizon 
assume that the hoi i/on is \ miles distant, when the 
height of the eye (//) — ^ ^ , R, being the earth’s 
radius. 

If refraction is taken into account. 



or, in numbers, without refraction, 
k- 087r*, 

with refraction allowed for, 

A-067**. 

Thus the sea horizon viewed from a height h , or a 
mountain of this height just visible from sca-kvel, 
is a good deal further on than the ordinary tables 
would indicate. 

If an atmosphere of the same height and density 
as that of the earth covered a globe of 14,900 miles 
radius, an elevation at any one point of its surface 
would be visible from every other point, and a light 
at one end of a diameter would appear to an observer 
at the other end as a bright line extending round the 
whole of his horizon. A. Maliock. 

9 Baring Crescent, Exeter, May 12. 

Young’s Interforenoo Experiment and the 
Spectrometer. 

In Nature of April 28, p. 268, Dr R A. Iloustoun 
directs attention to the use of the spectrometer for 
Young’s double-slit experiment. In a letter on "The 
Visibility of Interference Fringes and the Double 
Slit ” (Nature, July 26, 1917, vol. xeix., p. 424) the 
present writer made reference to a similar optical 
arrangement. In that letter emphasis was laid, not 
on the advantages of the method for observing fringes 
and evaluating wave-length, but on its use for study¬ 
ing the changes in the visibility of fringes which 
occur as the width of the spectrometer silt is altered. 
In view of Prof. Michelson’s recent use of the double 
slit for the measurement of the angular width of dis¬ 
tant stars, I may be pardoned for directing attention 
to my note of some vears ago, and for pointing out 
the ease with which an experiment similar in method 
to that of Prof. Michelson may be performed by means 
of an ordinary spectrometer. It is true that, instead 
of using a source of fixed (but finite) width and n 
variable double slit, the converse arrangement was 
employed, but in principle the methods are identical. 
It might be worth while, however, to vary the experi¬ 
ment by replacing the spectrometer slit by a small 
circular aperture and using a double silt of variable 
Width. 
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May 1 also point out that the spectrometer may be 
used advantageously for an experiment on the limit 
of resolution of a telescope/ 1 It will be recalled that 
in the standard experiment a distant piece of gauze 
of fairly large mesh is viewed through a telescope 
before the objective of which an aperture is gradually 
narrowed until one set of wires disappears. If the slit 
of the collimator of a spectrometer be removed and 
in its place a piece of gau/c of fine mesh be sub¬ 
stituted, a much more convenient arrangement is 
available. During the past winter 1 found that 
students make quantitative measurements with such 
an arrangement without even darkening the labora¬ 
tory. 

In conclusion, it is well to note that for much of 
the above work even a spectrometer is not necessan. 
A telescope, a good lens, and adjustable slits are the 
oniv essentials. Iohn K. Robvhtsos, 

Queen’s I'niversiti, Kingston, Canada, 

Mav 12. 

Ths Reparation Act and Scientific Research. 

The columns of \\tirp could, no doubt, be crowded 
with complaints concerning the Reparation Act, but 
as a sufferer I may be permitted to give the following 
instance of the extraordinary w r ay in whirh this Act 
is used to hinder researcli 

I ordered a case of chemicals from Germany for 
myself and other workers in the Biochemical Labora¬ 
tory, Cambridge, on February 2. In order that these 
should not come under the Reparation Act, they were 
dispatched on March 24 and arrived on April 8 
Although the Reparation Act did not come into force 
until April IS, the goods were seized at Grimsby, and 
after a week’s delai I was asked for all the original 
documents showing that the goods were ordered before 
March 8 and delivered before April 15 These were 
at once sent to I-ondon, but no reply was received 
from the Customs until I was forced’to request the 
Medical Research Council, for whose work the 
chemicals were required, to apply to the Customs to> 
free the goods as soon as possible After three weeks' 
delav I iiceived a letter from the Customs saying that 
the original dotuments w'erc insufficient, and that a 
statutory declaration was required to confiim the par¬ 
ticulars and to prove that the contract had not been 
fulfilled This necessitated two risits to a commis¬ 
sioner of oaths and the preparation of a lengthy manu¬ 
script document adnrncd with red seals, the cost of 
which l have still to discover This evidence was 
forwarded to the Customs a fortnight ago, and I have 
received no answer The goods are still at Grimsby, 
the work of several people is being delayed, and the 
goods will apparently remain impounded (although 
the\ never came under the Act) unless I am prepared 
to submit to what might almost be called blackmail. 
To obtain the chemic-is I must pav the full 50 per 
cent, mvself, the funds of the Medical Research 
Council being unavailable for the purpose, and I 
must trust to reco\er the monri from the Customs 
w hen m\ claim has been recognised evidently a very 
doubtful eventuality 

Ail this delav, the expense, including the commis¬ 
sioners of oaths, not to speak of the worry and waste 
of time of an interminable correspondence, are ap¬ 
parently due to nothing but the red tnpe of a Govern¬ 
ment office. H. Onsi ow. 

May 27. 

British Laboratory Ware and Oh mteate . 

The question of the quality, supply, and prices of 
British laboratory glassware, porcelain, and chemicals, 
including research chemicals, is under consideration 
h> a committee of the British Science Guild. The 





committee the chairman of which is Sir Richard 
Gregory is anxious m view of the conflicting state¬ 
ments which have appeared from time to time on 
these matters to obtain the views of scientific workers 
who have experience of recent articles of the kind 
described both of British and foreign manufacture 
It is obvious thit the mfor nation cm be of use only 
when it applies to goods of definitely known origin 
The points on which lnfoiimti m is desired are —Ihe 
quality of the goods their price is compared with 
that of imported articles of the same quality the 
facilities for obtaining supplies and the effects if 
any on research work of restrictions imposed on tl e 
importation of German goods The committee woitd 
also welcome statements made or reasoned conilu 
tions arrived at bv competent bodus who hive in\es 
tigated these ouestions recenth ind from manufac 
turers who wish to add anj further definite infoima 
tton to that which has alre idv appeared in the Pi es 
The information should be sent to the secretaries of 
the committee Prof 1 R Partington Tast londoi 
College or Mr C I Bn ant a a Peterborough Road 
Tl arrow as soon as rx ssible 

J R Partincton 

C I Bryant 

games end Teotmotogy m Palestine 

In i lucid irtide Water Power of Iordan which 
appeared in the limes of Wa> 18 the twofold scheme 
of the Jewish engineer Mr Rutenberg wan explained 
Mr Rutenberg proposes first to establish a barrage 
at the southern end of the Sea of Galilee to be used 
as the mam power house for the general purpose of 
electnfication Secondly the malaria breeding marshes 
of Lake Huleh are to be drained and a power house 
constructed which will utilise the fall of the Jordan 
between Lake Huleh and the Sea of Galilee for power 
generation 

Readers of Nature may be interested in a few 
further details of these plans rhe latest calcul itions 
value the total potential waterpower of Palestine at 
i ooo oon h p pint a water suppl\ \h ih will suffice 
to irrigate i 200 ooo acres of land 1 here is of 
< nurse no intention of generating electricity to the 
full extent of this power c t, the proposed power 
st ition on the lower part of the Jordan capable of 
generating ioo ooo h p in twenty four hours would be 
sufliueit to electrify the already existing railways of 
Palestine which would nee! approximately v x»oon 
kwh per innum—as well is to supph the present 
^fcneral needs of Palestine Lhis station would also 
produce about 200000000 cubic yards of water for 
irrigation purposes the installation would probably 
cost about 2 ooo oooi 

It is not necessary to emphasise the value of such 
schemes both as regards increased fertility and pro 
ductivity of the land ind in tfieir effects on the social 
and economic life of the country 

In view of the local need for scientific knowledge 
particular attention has to be paid to the Scientific 
Department which is to form the nucleus of the pro 
posed University tf Jerusalem Ureadv in 1913 Dr 
Weizmann and the Univerxih Committee (whose 
chief scientific adviser was the late Prof Paul Fhrlich) 
decided that research institutes should be founded 
to be transformed as soon as possible into complete 
teaching faculties Institutes of physic* chemistry 
and microbiology were included in the initial scheme 
It ia hoped that through these institutes opportunity 
will be given for the solution of practical problems 
bv Jewish experts on the spot Obviously from a 
practical point of view it is better that Jewish talent 
should be utilised locally In this wav and from a 
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wider point of view the University in its humanitarian 
as well as in its scientific aspects will form an integral 
part of the national life Daisy L Adler 

The 7ionist Organisition 77 Groat Russell 
Street London \\ C 1 May ao 


Foreign Scientific Literature 

Pro* Gardiner in Nature of May 19 p 359 writes 
of the difficulty of obtaining Continental publication* 
whilst the complaint from Central Furope is all about 
the difficulty of getting English scientific literature 
Perhaps something t in be done by exchange There are 
probably readers of Die Naturwusenschaften and of 
the Flrktrotechntfche Zntschnft willing and eager to 
exchange with Nature and the Electrician Second 
hand books with pages cut and owners names in 
scribed would probabl) follow the analogy of worn 
clothes and be exempt from the interest of Customs 
officials A >ear igo the Swiss bookshops in Berne 
seemed to cirr> a heavy stock of recent German 
scientific literature Travellers returning from the 
\lps may wish to inspect these For exchange of 
transactions of learned societies the mediation of the 
Anglo \mencan I ihrary (hon secretory Mr B M 
Headicar School of Economics Clare Street 
I ondon W C 2) might be invoked 

Hugh Richardson 

Stocksfield on Tine May 26 


FUnt Implements m the Oromar Forest Bed 

Since the reading of my paper on the humanly 
fashioned flints found upon the foreshore at Cromer 
before the Royal Anthropologn il Institute on May 3 I 
have again iisited the \ rfolk ciast This visit in 
iompan\ with my friend Mr Frank Barclay of 
Cromer (who has recently collected close upon one 
thousand specimens of the nchreous lrtefacts from the 
foreshore) h is resulted in the discovery of two 
flints exhibiting the now well known yellow colon 
tion in situ in the surface jf the ferruginous pan 
or Stone Bed resting upon the chalk and exposed I 
conclude recently nt the base of the cliff above the 
beach deposits under Bceston Hills at Sheringham 
This ferruginous deposit is of extreme hardness and 
the two o< hreous flints discovered could be dislodged 
onlv with great difficult! Thtre is therefore no 
doubt of any kind that the specimens form part of the 
deposit in which thev occurred which without ques 
tion passes in uider the \ rv lefty cliff present at this 
spot 

Mr Clement Reid ( Pliocene Deposits of Britain 
p isO regarded the pan and Stone Bed at Shering 
ham as of Wevbourne Crag age and 1 think that speak 
ing generally this opinion is correct The two flints 
whirh have now been found were embedded in the sur 
face of the Stone Bed associated with a number of 
examples of clav pebbles such as occur in the lower¬ 
most strata of the Cromer Forest Bed deposits and 
seem therefore to be referable to the horizon men 
tioned bv me (Natirf February 10 1921) as that to 
which the Cromer artefacts might m all probability 
belong 

I have now found that the ochreous flint imple¬ 
ments and flakes occur upon the foreshore expoaea at 
low water at Sheringham and West and East 
Runton as well as at Cromer though thev are much 
more numerous at the latter place The peculiar 
form and techmaue of the specimens from all the 
sites mentioned are almost precisely similar and I 
entertain no doubt that they may all be referred 
to one and the same Industry ” The twro flints now 
discovered to which this letter especially relates. 
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are not large, and have attached to portion* of their 
surface* the very hard ferruginous matrix in which 
they were embedded lhe larger specimen is a 
roughly shaped flint such as are found in some quan 
tity at Cromer Xhe ytllow-stamed surfaces are 
typical and exhibit the well-marked band of black 
unchanged flint under the layer of cortex The other 
specimen is a small flake with bulb of percussion 
radiating fissures, and iratllure and shows similar 
characteristics to the last described flint, together 
with a whitish coloration on the bulbar surface which 
is encroached upon extensively by the ochreous stain 
ing lhix discovery establishes the fact of tht occur 
rence at Shenngham of ochreous flints comparable 
in every respect with many found at C romer in situ 
in the surface of the sub C rig Stone Bed It is estab 
lished also that artefacts of the same order ire to be 
found sc ittered among the large flints resting upon 
the chalk and exposed it law w iter imnediitely 
opposite to the section in the cliff win re the two 
flints were found in situ There would seem there 
fore to be. little doubt th it the C romer specimens are 
referable to the same hori7on is thos< discovered at 
Shenngham namelv the basal laser of the Cromer 
Forest Bed deposits 

In my paper read before the Roy il \nthropologic il 
Institute I record the finding it the Cromer site of 
1 large yellow stained flake ixhibiting a mass of 
ferruginous pan material firmly adherent to a 
portion of its surface This ferruginous deposit 
appeirs to be la all respects sinulir to th it in which 
the two Shenngham flints wen embedded ind its 
presence upon this flnke supports the conclusion above 
stated as to the geologic il ige of the Cromer nrte 
facts I Run Mom 

One House Ipswich 

The Physwa) Status of “ Bpaoe ” 

It does not appear from Dr Jeffreys s letter in 
\ \renK of Mas 26 p 394 that we are at variance 
about anything really vital Wh-t I do contend is this 
that thanks to the searching ch iracter of the theory 
of relativity the time has cotnc when it is profitabh 
to attempt 1 much needed umhcition of fundamental 
terms and conceptions particularly in face of the 
curious indifference to such m itters show n bv some 
of those phvsictsts who with consummate skill have 
developed the differential equations representing the 
natural forces As the space of Natirf is limited 
may I briefly in a series of categories amplify my 
previous tetters (April 7 and 21 and May 5) stating 
the case for the extension theory suggestively but in 
no »sy dogmatically? 

(1) If you objectify the pure spatial co ordinate 
system of the mathematician you are of necessity 
dealing with attributes of some entity which sjie iking 
within the limitations of human experience must be 
supposed to answer to the designation physical I 
press for no other use of the term sether and this 
only as a safeguard against language suggestive of 
nothingness or absolute emptiness 

(a) The validity of the logical step (1) 1* supported 
by the theory of relativity ^particularly the gener ilised 
theory which actually affirms that the only objec¬ 
tive snace of human experience is physical space—out 
of which bisis of experience the mithematician con 
structs hts subjective spaces and pure geometries (in 
Dr Jeffrevs’s sense of the word) representing various 
Ideal or pobsihlc universes 

(3) The whole trend of twentieth-century physics 
b to teach us to think in terms of energy not in those 
of matter Matter is to be regarded as so much bound 
energy, as symbolised indeed in Einstein b expres 
sion me*, for the energy equivalent of mass It 
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»eems legitimate therefore to infer that the attribute 
of extension or extendedness ultimately belongs to 
energy 

(4) In the light of (1) (2) and (3) 1 submit that 
a desirable unification of ideas can be effected, and 
much confusion of thought avoided if instead of 
regarding the universe as containing energy, we 
regard it as being energy I et the physical universe 
be defined as an evolutionary system of energy—that 
is to say as an exfensive entity the very nature of 
which is to txpress itself in ch inges ind transforma¬ 
tions (motions) This definitirn would render Gomdr 
McH irdy s irtihee of cintaimr md content 
(Naturf May iq p 360) unreal and I c innot see 
that the distinction he makes is ontol >gically sound 
I urthermore does not the picture of the universe 
herewith presented throw into relief the necessary 
issoention of time with space and illustrate that 
physical differtnco which tc ids us to regard time 
as imaginary space * 

I mails I would like ts refer t( the pissage in Sir 
Ohvei Lodges irticle (Nstlrf Jebiuuv 17 p 800) 
yv herein he spe iks if the necessity cf diving down 
nto the aether ihi ineta| hor is literally pregnant 
with meining It suggests indeed that when we 
shill have peend into the untcld depths of the mere 
n imeless thing— e ill it sp ice ®ther world 
metric substratum which is the scene of 
such momentous phenomena as light transmission 
and gravitation il potential it will prove to be a verit¬ 
able mine of energy md a truly formidable physical 
re tilts The great sether controversy seems now 
nearly spent and I think it could be settled to-day 
if onlv the non -etherites would franklv acknow¬ 
ledge that the world energy is continuous and the 
■etherites would think of their entity as an energy 
continuum rather thin as functioning as a kind of 
mdepend* nt lu nimferi us medium 

I C W Bonaciwa 

May aq 

Tbs Oolours of PrimroiM 

lx view of the turn gisen to this discussion by Dr 
Heskp Harrison s letter m Nah rf of May 19 it may 
be worth while 1 state that in the Island of Sark 
twenty four years ago in iddition to an ilundince of 
normal pnmrises there were also plenty of (a) white 
(b) pink ind (1) rel floweis 'Nicessarih there can 
have been no apprecnblc difference of altitude 
Occnsion Ilv we find red primroses hereabouts but 
m\ mpression is although I will not venture to 
write positneh that they do nrt run to the deep red 
of the Sark pecimens I r member finding one plant 
on the edge of a field three miles cast of Polperro at 
in altitude of possibly 200 ft or so 
I feel f urly certain that I npver saw anv cowslips 
in Sark md I evpl tel the islind fairls thoroughly 
Frink H Pprrvcostf 
Highci Shuie C ottage Polperro R S O 
Comw 11 Mas 27 

Qold-eoteured Taeth of Sheep 

Di Rinc the early part of the war the transport of 
sheen about thi rountrs districts was stnctlv regu¬ 
lated so that a lo d butcher could state definitely in 
which locality bis meat had been fed I noticed a 
large number of sheeps teeth encrusted with bright 
yellow tartar identical in appearance with good 
average bright non arsenical iron pyrites T was 
assured that the sheep were fed upon Rve Marshes 
I have a number of these jaws and I should be 
pleased to send specimens to any museum interested 
m them or to am one who would undertake to publish 
a full analysis and report upon the materia! 

W J Lewis Abbott 
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Prettatoric Art Is Cares and Rock shelters. 


By M c 

PREHISTORIC art is a branch of prehistoric 
* archaeology or prehistory, and, as a study is 
comparatively new Although the discovery of 
the Altanura paintings was made many years 
their palaeolithic age was not accepted until 
Rrvtfcre s discoveries at La Mouthe (Dor 
dogne) Riviire in the course of digging out 
the Magdalenian deposits of this cave, discovered 
an entrance leading to a long passage behind 
The entrance had been completely obstructed by 
undisturbed layers of the deposit Man could 
only have entered the inner cave previous 
to the deposition of these datable layers In the 
cave behind were found a number of engravings 
many of them quite primitive and a few paint 
ings Once the palseohthic age of these drawings 
was accepted, M Piette readied the then almost 
forgotten paintings of Altamira The fact that 
animals like the bison were found painted there 
(t e animals long ago extinct in Spain) further 
vindicated their palaeolithic age and any stray 
sceptic was finally won over by M Cartailhac 
when he published his famous retractation 

Since the beginning of the present century a 
very great deal of work has been done and further 
discoveries have been made in this fascinating 
study of early art Not only do all the recognised 
text books on prehistory devote considerable space 
to this early art, but also a number of books deal 
ing specially with the art itself have appeared 
These profess to cover the whole development of 
the art from its first appearance until early his 
toncal or even later times The specialist how 
ever generally finds that there is a certain lack 
of balance in books of this type which is bv no 
means the fault of their authors but simply due 
to the fact that a very large amount of material 
especially of Neolithic or Fneolithic age has 
not yet been published Practically all the 
work on prehistoric rock drawings cr paint 
mgs has been due to the AbW Brcu 1 (pro 
fessor at the Institute of Human Palaeonto 
logy Pans) AH the drawings that we see in 
the popular books are reproductions from his 
tracings < f the or gmals Rut besides these there 
are a great number which he has not yet had 
time to prepare for publ cation The present writer 
who is a pupil of Prof Breutl and has travelled 
with him in Spain and elsewhere has neither 
the space here nor the nght to anticipate his 
future publications but perhaps a general survey 
of the rock drawings and paintings from 
Palaeolithic to Bronze age times may not be 
out of place as well as a brief account of some 
of the more important recently published dis 
covc ra es that have been made 
The prehistoric art in Western Europe that is 
to be found emblazoning the walls of caves and 
rock shelters etc can be divided into six 

group, — 
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1 The ordinary Upper Palaeolithic cave paint 
ings and engraving* 

a The Eastern Spanish style, rock shelter 
paintings of Upper Palaeolithic age 

3 The Spanish third group rock shelter paint 
ings of Neolithic and Eneolithic age 

4 The Western Scandinavian rock carvings and 
paintings of Late Neolithic and Eneohthic age 

5 The South Swedish Bronze age group of 
rock carvings with an outlier on the shores of 
Lake OnCga North Russia 

6 The group of rock carvings probably of 
Bronze age that occurs high up on the flanks of 
Monte Bego etc in the Maritime Alps 

It may be well to discuss briefly each of these 
groups 

Group 1 The distribution of the ordinary Upper 
Palaeolithic cave art depends first of all on the 
presence of suitable natural caves This m turn 
demands the presence of limestone formations 
in the district Secondly it depends on whether 
the prehistoric tribes of the region employed this 
particular form of magic ritual to ensure a good 
success in hunting These suitable conditions are 
found — 

(1) In Dordogne (France) especially concen 
trated round the little village Les Eyzies on the 
River \ 6zire some miles above where it falls 
into the River Dordogne 

(u) In the Pyrenees especially concentrated so 
far as it is at present known in the Antge and 
adjacent departments 

(111) In Cantabria and Asturias North Spain 
» « north of the Cordillera Cantabnca that chain 
of mountains which forms a continuation of the 
Pyrenees along the north coast of Spain Geo 
graphically this region is South France rather 
than North Spain The cave art here is specially 
concentrated near the town of Santander which 
forms a good centre for visiting the caves 

(iv) A small scries found in caves in South 
Spam There is no doubt of the similarity of the 
art of this senes and of the rest but the apparent 
absence of the Upper Palaeolithic cultures over the 
intervening Iberian Peninsula makes the actual 
connection rather obscure 

(v) In a single cave in the extreme south of 
Italy 

A proof of the age of this group has already 
been adduced and there are others into which 
we need not go here They would seem to have 
been executed for magical purposes and thia is 
shown from the following considerations — 

(a) The ammal9 are often painted or engraved 
one on the top of another haphazard which would 
not be the case if they were made for decoration 

(b) They are found in deep caves and often 1 a 
obscure spots difficult of access At Nbrax 
(Anige) they are not found until the explorer 
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has penetrated half a mile into the hill Man 
did not live in deep dank caves requiring arti 
ficial light, his habitation was made under over 
hanging rocks on the sunn} side of the valley, or 
occasionally in tht mouth of a csve lhese cave 
drawings, then were not home decor ltions and 
one could scarcely imagine a prehistoric man rush 
mg half a mile into a hill with a blazing brand 
to light him m order to paint an anim il in some 
narrow crack from mere ;oie de ivre The onh 
other explanation is that this art was ustd ftr 
some form of magic or ritual ceremonial When 
we recall that the animals sometimes show 
arrows m their flanks and when we find the 
human hand depicted (in one can it any rate 
mutilated by certain joints of the hngers being 
removed) not to speak of the presence of a number 
of queer signs at the meaning of whih we cat 
only guess we are forced back, to the conclusim 
that sympathetic magic is the sole explanation A 
good c*itch is all important to a hunting people 
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figures of even i later date are sometimes placed 
in a fifth phase Ihe fact that the succession of 
styles is the same over such a wide area indicates 
either schools of tr idition for the medicine men 
or priestly caste 11 for those w ho did the 
magic in tin c ives or it any rate a fairly close 
intercourse between the various regions This is 
still more startling in the ease of decorated bones 
from the deposits themselves where we find 
similar pecul ir geometric decorations from Can 
tabri 1 to the l kraine 

In a new and unpubl shed « »\c there is the 
painting of a sorcerer masked is a stag dominat 
ing a frieze of engraved animals 

Group . Ihe 1 astern Spanish style lhis is 
thought to be of Upper Paltu lithic age for the 
following reasons (a) There is a painting of a 
bison at Cogul of an elk it Cueva del Queso of 
a chamois at Tortosilla (chamois have long ago 
disappeared from the province of Albacete South 
Spain) of an elk i reindeer and a rhinoceros at 
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and no doubt these paintings and engrivings that 
are so lifelike in appearance wert used to further 
this object 

All the drawings are not of the same age and 
they can be divided into a number of phases of 
different ages lhese phases are determined by 
a careful consideration of the various styles 
that are painted or engraved one over the 
other When such a palimpsest occurs, the 
engraving or painting on the top is obviously 
newer than those underneath \\ hen i number of 
caves m the various regions are examined it is 
found that the succession of the stv les is the same 
whether we are in Cantabria in the Pyrenees or 
in Dordogne Of course certain local styles make 
their appearance in various places but the main 
succession is the same Detailed studies havt 
enabled us to assign dates to these various styles 
and we can now confidently affirm that phase i 
» Aungnactan phase 3 Lower Magdileman 
phase 3, Middle to Upper Magdileman and 
phase 4, Upper Magdalenian Certun geometric «1 
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the newly disrevered rock shelter of Mmatcda 
(\lbicite) (b) Ihe figures of horses painted in 
the Eastern Spanish group it Cantos de la \isera 
ire exactly similar in technique to a small horse 
punted in red among the northern group I at 
Portel in the Py renecs 1 his 1 astern Spanish style 
is peculiar in that it is found not in deep caves, 
hut under rock shelters thit are however deep 
enough to protect the paintings from actual 
moisture which would give rise to moss growth 
that would soon destroy the paintings The 
climate of Fast Spain is neither rigorous nor 
damp and there is no reason why these paintings, 
made with oxides of iron as pigments should not 
have lasted until today Another characteristic 
of this group is the number of human beings 
depicted often armed w ith bows and arrows The 
most important discoveries made in this group m 
recent years are (a) The rock shelter of Cantos 
de la Visera (b) the rock shelter of Minateda 
(c) the rock shelters of the Barranco de Valltorta 
(province of Castelldn) Tht first of these was 
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discovered by the writer, and is o! importance 
from the occurrence of horses, which have been 
compared with one at Portel (see above) (frig i) 
also by the occurrence of two painted birds (a 
great variety at all times in Paleolithic art and 
above all in the hastem Spanish group) 

Mmateda is important from the great wealth 
of paintings found there among which are 
animals long ago extinct in the region There is 
also a battle scene of men fighting (Fig 2) Prof 
Breuil his been enabled from a study of the 
superpositions of the paintings to unravel a very 
large number of different styles These do not 
seem however to indicate any very great differ 
encc in age or if they do we have as vet n> 
means of correl iting them with deposits of l pper 



Palaeolithic age as the latter seem to he absent 
from East Spain 

The rock shelters of the Barranco de Vill 
torta are specially interesting for the number 
pf punted human beings which they con 
tain exactly similar in style to those found in 
Bushman paintings The resemblance is startling 
—in fact a research student in ethnology at 
Cambridge when shown pictures of these rock 
shelters without being told their provenance 
turned away saying Oh yes those are some 
more Bushman paintings There are several 
hunting scenes depicted 

The object for which paintings of this Upper 
Paleolithic Fastern Spanish group were made 
cannot be determined with the same degree of 
certainty as in the case of Palaeolithic group 1 it 
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is probable however, that magic was at the 
bottom of it 

Group 3 The Spanish third group of Neolithic 
or Eneolithic age This group comprises scores 
of rock shelters all over Spain Examples are 
also found in Last Spain alongside the older 
Spanish group a Where examples of both 
groups occur in the same rock shelter, the ex 
amples of the Spanish group 3 are always painted 
over and are therefore newer than the Spanish 
group 2 1 he style is altogether different whereas 
in the Spanish group 2 the animals at any rate 
are naturalistic even if the human beings are 
more or less conventionalised In Spanish group 3 
there is no attempt at a naturalistic drawing at 
all the animals are often similar to what a child 
of four would make and even more simplified 
than this while conventions for the human form 
are bewildering For example the hum in form 
is sometimes represented by a vertical line from 
which two pairs of oblique lines are drawft form 
ing arms and legs or by the painting of a sort 
of hour glass or by a circle with a verticil line 
drawn through it or again by the letter D 
pheed hurizontallv with a vertical line drawn from 
it and dividing it into two segments an eye is 
often indicated in each of these segments 
although these figures often seem but remotelv 
to resemble 1 human form a complete senes from 
in unmistakable hum in being to the most con 
veit onilised e*ample can be made out 

T 1 s Span sh group 3 is widely distributed over 
Spun In the south west area limited by Cadiz 
(ubraltar and Bobadilla there are more than sixty 
rock shelters decorated with this art Further 
list there is 1 largL group in the province of 
Umeria w th the little village of Velez Blanco as 
i centre \11 al tg 1 ast Spain this art occurs 
sometimes i has bun sud in the same rock 
shelters with examples of the Spinish group » 
The Sierri Morena and its continuation tcwards 
Portugal contuns numerous examples of this 
group while further north south west >f Sala 
manca in the vallev of Batuecas (mentioned by 
Borrow in his Bible n Spun as a weird place 
full of queer legends) this Spanish group 3 art is 
found in conjunctu n with some small semi natural 
ista figures that are of rather earlier date 

As m the case of the Spanish group 2 this Neo 
lithic vr fr neolithic art is found painted on the 
walls of fairlv shallow rock shelters The shelter 
however must be sufficient to prevent the access 
of damp which by promoting the growth of 
moss etc would rapidly destroy the paintings 

Certain pots dug up from deposits dated 
as being of Late Neolithic or of Eneolithic 
age carry engravings of the human form 
etc conventionalised in the same way as 
those found in the rock shelter Pots of 
this nature have been discovered by M Siret and 
Don Federico de Motos in the province of 
Almena while Dr Obermaier has described the 
same kind of thing from near Madrid The dia 
coverv of these engraved pots enables us to date 
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bluff, jutting out into a wide 
it eminently suitable for some form 
it the ritual could no longer have 
c, sympathetic magic to ensure a 
r game. Was there an element of 
and were these drawings, although 
apparently not orientated one to 
another, of the nature of picto¬ 
graphy writings The other ex¬ 
ample is near Velez Blanco, 
where there is a small rock 
shelter known as Gabal. It con¬ 
tains no paintings, but a niche 
over the entrance, reached to-day 
by a ladder, contains quite a 
number Arc these the sacred 
emblems ol the household; a pro- 
te<ting fullsmaii for the “Home” 
below ? 

droup 4 'lhe Western Scan¬ 
dinavian engravings. This in¬ 
teresting group of rock carvings 
on hard, glacier-worn surfaces of 
rock is found fringing the 
westirn coast of Scandinavia 
trom Narvik, in the north, to 
\1ngu1 l'jord, in the south 
Occasionally, when tne mountains 

(11 -tuo ffrotiiH of rock ener^vuigc on the shores of Lake On<?*(N Ku-ab) Probably of „| the interior Open Otlt, they are 
Bronro.se to f oim( j stretching back, even 

alisod in the same wav as some found varved on into Sweden, lhoy consist of a number of 

certain menhirs, etc.; and in another rock shelter carvings of semi-naturalistie animals, the best 

there is a painting of a man leading an animal, of which is the well-known reindeer at Bola A 

which indicates that domestication of animals had few' paintings of this age are also known, lnclud- 

been learnt. mg some conventionalised human figures at I.eka 

The object for which thev were made would seem 1’rof Brcuil has alvvavs considered that there is 

to be rather different from that ol the Palaiolithii some 1 onneetton in culture, .1 not in time, between 

that the animals are no longer j 

the human form is the common- By, 

est object figured. At the same V - ' SX 

not made for decorative pur- ’• * * | ‘ ' , ! t 

poses, for in many cases they are , i„, V , , „ ",, ', ' *! ’ ■ 

painted in situations difficult of , t ■ << , t 1 * * 

Two examples of this may be t | (i (i (J * „ , ‘ , t / ** ( ii-jji 

given. In the western region ^B - , . * . 1 , *" 

there is a small cave called Las 

1 'iguras. This takes the form of ■Bf * ' t ", » t , ! ' ' \ ( 

a yards 

long 

on the side of a precipice. From 

the entrance the tunnel slopes up 
so steeply that it is with difficulty 

one can avoid slipping back over ri, 4—On*i«<»"• Bb a«»». wubwin*fcuhertindicated, 

the edge of the entrance The 

walls and roof of the tunnel are covered with the lolk who made these carvings and the 
paintings, and there are no signs left in the cave Maglcmosc civilisation of the Baltic areas, 
walls that any wooden constructions had ever This group is certainly earlier than the next 
existed, such as would have been necessary if , Bronze-age group, /or at Bardal, near 
man had ever inhabited the tunnel. The posi- Trondhjcm, the latter is found superposed upon it. 
tion of Las Figures, opening'as it does on the On the other hand, it has been thought that the 
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the similarly conventionalised drawings of this side of a pror 
Spanish group 3. Further, there is a painting of a valley, made i 
man armed with a sickle, and another with what of temple, bu 
must have been a metal hatchet. Stone hatchets been a simpl 
are, however, also occasionally figured. Again, a good catch ol 
painting of a man occurs at Pefia Til, convention- real religion, 


good catch ol 
real religion, 


; 


S'-.* ’ 
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rocks at fiardal were under the sea before AlUe 
Couvtrte times. There may have been a 
cultural survival from the Maglemose civilisa¬ 
tion, even if they are Late Neolithic in age. 
Is it possible that the new and interesting 
find of an engraved animal on a piece of crust 
at Grime's Graves is to be correlated with this 
group? 

Group 5. Bronze-age rock carvings of South 
Scandinavia, with an outlier in North Russia. 
This group, which is especially concentrated in 
Bohuslain (north of GOteborg), is too well known 
to be discussed here further. It is dated from a 
consideration of the form of daggers figured, as 
well as from the carved ornamentation. Runes 


are never found in association with these rock 
carvings. 

The North Russian outlier is of some in¬ 
terest, and will be partly described this year. 
The carvings are found here on extremely 
hard, glacier-worn surfaces of rock, forming 
the eastern shore of Lake Onega, south of 
Pudosh, and north of the Black River. There 
are ships, swans, a devil 10 ft. long, animals, 
a phallic scene, fish, signs, etc. (Figs. 3 and 4). 

Group 6. Maritime Alps. This group is also too 
! well known to require further discussion. The 
| occurrence of a ploughing scene, very similar to 
one found in the Bronze-age group of South Scan¬ 
dinavia, may be noted. 


Dark Nebulae. 


By Dr. A. C. D. Crommllin. 


S EVERAL years ago photographs taken by 
Profs. E. E. Barnard and Max Wolf ren¬ 
dered the hypothesis highly probable that many 
of the dark lanes and spaces met with in the 
Galaxy and in regions of diffused nebulosity were 
due to the intervention of occulting matter rather 
than to actual diversity of star distribution. One 
of the most notable examples occurs in a long 
strip of nebulosity that runs southward from 



Fig. i.— N«bulotity inoth of ( Orionb. From a 
photograph takM by Mr Dnncan witbtba ioo-Ib. 
teltacopo of the Mood! WiImo Qbaarva t o r y. 


{ Orionis. Dr. Isaac Roberts noted that there was 
“an embayment, free from nebulosity, dividing it 
into halves.” Prof. Barnard afterwards remarked 
that this space appeared to be “a dark body, pro¬ 
jected against, and breaking the continuity of, the 
brighter nebulosity.” More recently still the object 
has been photographed at the Lick and Mount 
Wilson observatories. The Mount Wilson photo¬ 
graph, taken with the 100-in. Hooker telescope, is 
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here reproduced, and is quite startling from the 
hard, clear-cut outlines of the marking, which is 
blacker than the neighbouring sky background. It 
would seem that this sharp outline must indicate a 
stratum of dust rather than one of gas; it can be 
traced for some distance outside the long nebula, 
and is probably connected with an isolated bright 
nebula some 15 minutes of arc distant to the north¬ 
east. It will be remembered that a great part of 
Orion is covered with faint nebulosity, first re¬ 
vealed as a large spiral by Prof. Barnard’s photo- 



Fig 3 — EnUrg«m*nt of dark noMoolty in Fig. i 


graphs with a lantern lens. There is a striking 
falling off of star-density to the east of the long 
5 ; Orionis nebula as compared with that to the 
west, which presumably indicates a general 
absorption of light. 

The Proceedings of the Amsterdam Academy of 
Science, vol. xxiu,, No. 5, contains two papers by 
Dr. A. Pannekoek on a region of dark nebulosity 
in Taurus. Dr. Pannekoek refers to a paper by 
Sir F. W. Dyson and P. J. Melotte (M.N.R.A.S., 
voL Ixxx., p. 3). He uses their figures of star- 
density in these regions to make an estimate of 
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the distance of the occulting screen, and obtains 
the distance 140 parsecs which is about four times 
that estimated for the Hyades Since the angular 
extent is 30° this implies a real length of 
70 parsecs, and gives a vivid idea of its gigantic 
dimensions 

Dr Pannckoek next proceeds to m ike an isti 
mate of the miss of the nebula he first works on 
the assumption that it is composed of hydrogen 
The star counts indicate an absorption of two 
magnitudes. I sing Dr Abbot s absorption co 
efficient for atmospheric air and taking the thick 
ness of the stratum as to parsecs he finds io w 
for the density of the gas cloud The mass is 
independent of the thickness assumed and comes 
out twenty thousand m llion times th it of the sun 
This is greater than many estimates of the com 
bined mass of the whole sidereal system and at 
once suggests the probabdity that the lirger por 
tion of that mass is not condensed into stars hut 
distributed m cosmic clouds Some striking con 
sequences of the presence of such a great mass at 
a comparatn el\ moderate distance are drawn b\ 


Dr Pannekoek The sun would travel round it 
in a very eccentric ell pse in a period of some 
two million years being now near apocentron 
While so large a mass of the universe as a 
whole would render it easier to account for the 
numerous cases of high \clocity among the stars 
it would make the moderate velocities of the bulk 
of the stars difficult 11 explain The author notes a 
suggestion bv Prof De Sitter that the necessary 
I mass of the occulting clouds miy be greatly re 
I duced if we postulite that they consist of dust 
instead of gis It has already been pointed out 
that the aspec t of the dark marking near 
g Orioms accords with the hypothesis of solid 
matter However even in this c ise the nttessarv 
miss is enormous since it is a priori improbable 
thit the thickness of the stratum should in all 
c ises be a very small friction of its visible dimen 
sions 

The demonstration of the existence of these 
immensely missive cosmic clouds seems to mike 
t desirable to rediscuss the dymmics of the stellar 
sv stem 


Obituary 


Prof E B Rosa 

T HP death on May 17, of Prof Edward Bennett 
Rosa of the Bureau of Standards at Wash 
mgton it the age of sixty vcirs, is a serious blow 
to electrical science Bom in 1861 Prof Rosa 

f amed distinction as a student in the Johns Hop 
ins University under Rowland and after some 
experience in professorial work in the Wesleyan 
university where his early undergraduate days 
nad been passed was in 1901 appointed to the 
staff of the Bureau of Standards as a physicist 
There his main work was done In 1910 ht 
became chief physicist, and as head of the elec 
trical department was responsible for many 
of the valuable researches which have been carried 
out at the bureau 

Among the earliest of these was his determma 
tion, in collaboration with Dr Dorev of 
the ratio of the electrical units and most of them 
turn on questions relating to the measurement of 
the fundamental units the ohm the ampere, and 
the volt He combined in a marked degree the 
insight required to design and carry through to a 
successful result 1 difficult experiment and the 
mathematical skill needed to develop to a high 
degree of accuracy the theory on which the ex 
penment is based 

Prof Rosa s papers on the calculation of co 
efficients of self and neutral induction and on 
the theory of the instruments employed in absolute 
measurements, will always be standard while his 
own experimental determinations of some of the 
fundamental quantities are among the best which 
have been made He realised the need for accu 
racy and exactness in the processes of measure* 
meat, whether applied to scientific work or to 
industry, and he organised the electrical section 
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f the bun iu in i nnn tr which fitted it I rc 
spond to the requirements both of seient he and 
1 idustrial rcseirch The list ol his pipers t ners 
1 wide range md in ill of them le iddtd to our 
knowledge in a substantnl manner 

Prof Rosa visited Fnglmd in 1908 leting 
ilong with l)r Stratton and 1 rof Carhert is 
one of the American representatives to tht Inter 
national I lectrical Conference held in I ondon 
under the presidency of the life lord Rayleigh 
\t that conference i form il distinction was driwn 
between the absolute ind the intc rnationil units, 
if mmsurement between the ohm (10 7 ibsoiute 
C G S units) ind the international ohm the re 
sisUnce at o° C if 1 uniform column of mercury 
weighing 14 521 grams ind 10 ( ;oo entimttres 
in length or the ampere (10 1 absilutc CG S 
units) and the internatie nal imperc—the current 
which under certain cirefullv difined conditions 
deposits from a solution of nitrate of silver a 
miss of 1 11800 millignms of silver per se ond 
I Prof Rosa would probable have preferred to 
I retain as stindirds f r legil purposes the abso 
lute magnitudes 10 7 CGS units for resistance 
' ind 10 1 CGS units for current but he 
I icceptPd the views of the majority of the con 
| ference and at a liter date lent his valuable 
assistance in defining accurately the conditions 
necessary for the realisation of the international 
ohm ampere ind volt As the outcome of the 
1 work of the conference a committee known as 
Lord Rayleigh s Committee was appointed to 
define these conditions and representatives of 
England Trance, and Germany met at Washing 
I ton and carried out a series of experiments the 
results of which have determined the practice of 
all National Standardising I aboratories Of the 
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committee engaged in this work Prof Rosa was 
the active head, and its successful issue was due 
in no small degree to his skill in overcoming the 
technical difficulties of the task and to his tact in 
dealing with the varied views of those engaged 
in the research 

The volume giving an account of these expert- . 
ments, published by the Bureau of Standards in • 
1913, will form a fitting memorial of one who 
for the last twenty years devoted himself un 
wcartedly to the advancement of electrical science 
During the war he directed the development of 
a number of instruments of great use to the 
American forces in h rance Among these may be 
mentioned a sound ranging device and much radio 
apparatus suitable specially for aircraft He was 
greatly instrumental in establishing the splendid < 
radio laboratory at the bureau 'Uiroughout his 
life he was ketnlv interested in the prevention of 
industrial accidents and in the provision of safetv ] 
standards for the guidance of public authorities 
The national tlcclncal safet> tode at present in 
use in the United States owes much to him 
His last work, now in the press, was an antlysis 
of the expenditure of th< Government Depart 
ments which contains a number of stitistics of 
great import ince and interest 

Prof Rosi was married in 1894 and Mrs 
Rosa survives him she has the deen sympithv 
of all those on this side of the Atlanta who 1 new 
her husband and ippreciated his work 

Miss C/APLICKA & sudden deith on Mav .0 tuts 
short a brilliant career Having studied geography 
at I ibau and Warsaw she came with a research 
scholarship to this country m 1910 and soon ifter 
joined Somerville College Oxford Sht then 
turned her attention to anthropology and after 
taking the diploma in that subject concernd the 
bold projet t of an cxjjedition to the ilniost un 


known part of the Siberian tundra lying between 
the Yenisei and Lena valleys—a project that was 
earned out with brilliant success in the years 
1914-1 s It was in keeping with her spirit of 
thoroughness, however, that by way of prepara 
tion she should first review the existing litera 
ture, mostly Russian, relating to this region, thus 
producing ‘ Aboriginal Siberia ’ (Clarendon Press 
1914), a book not only full of out of the-way in 
formation, but likewise showing interpretative 
power of a high order Her return from an ad 
m nturous journey involving great privations was 
marked by the appearance in 191b of a popular 
work My Siberian Year but the full report 
by herself and her colleague, Mr H Hall, of 
the l imersity of Pennsylvania, has not yet been 
published At Oxford Miss C/aplicka acted as lee 
turer in ethnology until the end of the war, when 
she passed on to the University of Bristol to serve 
in a like capacity under Prof Fawcett In the 
meantime she found time to compose a valuable 
monograph on The lurks of Central Asia, as 
well as to contribute many articles on the Siberian 
tribes to Hastings s Dictionary of Religion and 
Fthics ’ —articles which might well be reprinted 
together in book-form This brief ictount must 
sufhee of the work of one whose intellectual energv 
was on a pir with her personal charm and lofty 
spirit of self devotion Poland so prolihc of genius, 
c in count her imong its best In Oxford I ondon 
ind Bristol alike she was the centre of a circle 
of idminng friends whose lasting regret it now 
is that they did not somehow prevent the too 
c turageous spirit from fatallv overtaxing the deli 
cite frame R R M 

\\f regret to announce the death on May 41 
of Col Johv Hfrschi-l R F retired h R S 
youngest son of the late Sir 1 1 W Hersehel 
Bart in Ins eighty fourth vetr 


Notes. 


11 if list of honours conferred on the xcision of the 
kings birthday includes the f )1 lowing mmei >f men 
known to the world of science hntghts Prof 
\rthur Keith Ilunternn professor and conservator of 
the Ri \ al ( olli ge of Surgeons Dr 1 1 ewis hon 

consulting physici in since \pril 1918 to the Ministry 
of Pensicns Dr S Russell W tils Vice Ch incellor of 
the l mwrsitv jf 1 ondon Dr T Conwav Dwver 
■ev pr sident of the t ollegi of Surgeons Irel ind Mr 
l B H irrisin Director ind Government \nalvst 
Department of Stienet and Agriculture British 
Guiana ind Bug Gen D J McGavin Dirictor 
Gcnertl of Medical Services in New Zealand C B 
Mr 11 S I lo\d Assistant Secretary to the Depart 
ment < f Scientific and Industrial Research K 11 E 
Col \\ H Willcox late Medical Adviser to the Civil 
Administration in Mesopotamia CI E Dr M N 
Banerjee Principal of Carmich lei Medical College 
Belgatchia Bengal Companion Imperial Serene 
Order Mr G J Williams Senior Inspector of 
Mines Mines Department 
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\n interi sting uremonv took pi ice at the Cosmos 
( lub in Washington on Tuesday Mav 10 when Mr 
Ilenn S Wellcome presented Dr I B Power with 
1 gold medal specially struck to commemorate the 
1 itter s tenure of the diri ctorship of the Wellcome 
( htmical Research I iboratories in I ondon from 
their foundation in 1896 t> 1914 when for family 
re isons he returned to the l nited States During 
th it period inrri than 170 papers were published from 
the laboratories mostly in the Transactions of the 
Chemical Society lhese papers deal chiefly with the 
constituents of plants more espectalh with thosi 
plants used in medicine and they form a notable con¬ 
tribution to our knowledge of the chemistry of drugs 
of vegetable origin It will be remembered that in 
1913 Dr Power received the Hanbury medal which 
is bestowed periodically by a joint committee of the 
Chemical I innean and Pharmaceutical Societies in 
recognition of specially meritorious research on drugs 
A Discos fry in the Channel Islands of considerable 
interest ti at chaeologists is announced in the Timet 
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of May 31 Mr L M I ellan Mann of Glasgow has 
found on the surface of a rock at Green Island 
Jersey a series of shallow depressions or cups ’ 
Similar cup-markings are found in Great Britain and 
-on the Continent and are widely distributed over 
Other parts of the world including India Australia 
and North America Green Island where these 
cups have been found is an Island at high tide 
only, and has been severed from the mainland in 
comparatively recent times From pros ious discoveries 
it is known to have been the site of a Neolithic bun il 
place This would be in agreement with the usuil 
attribution of rock carvings such as these in Jersey 
to the Neolithic or early Bronze age On the other 
hind cup-mirks with one or more concentric tings 
whuh have a more restricted distribution ind with a 
few «xceptions are found only in the l nited 
Kingdom and Sweden are usually more or less elosilv 
associatid with remains cf the Bron/e age It is 
sided that cup m irkings have not hitherto bien re 
corded from the ( h innel Islands This however is 
an error Sir J \ Simps in figured twi cup m irked 
st iu» fiom Guernsey one being the prop stone of a 
dolmen with eleyen cups the other a conn il standing 
stine with three laige cups placid it sonic distance 
apirt (J Y Simpson Archaic Sculptutes Pm 
s h Scot Ant 1864-6, pi Ite vm Tigs * md 4 
see also C Ran Observations on C up sh iped and 
otli< r I apidarian Sculptures in the Old World in 

Ci ntnbutions to North \mericm Ethnilogy 
yot v \\ ashingti n 1882 pp 12 14) No cup 
nurked stonis hive however priviously been re 
c 1 did frim Jirsey 

Tiif Advisory Council for Scientific and Indus 
trial Research has quilt recently granted an 
application made to it ti assist in carrying out a 
piece of research work relating ti the determination 
of the parallaxes of stais haying a certain type of 
spectrum The grant has be» n m ide to Mi W B 
Rimmei who up to the present has been cmplo>ed 
in spntrosiO| u res< arch*s at th< Imperial Colligt 
of Science and lechnoligy under the duection of 
Pi of A Fowler but will now rury out this tesearih 
at the Norm m I ockyer Obseryatory it Salcombe Hill 
Sidmouth This obseivatory w is f unded by the late 
S11 Norman I ockyer in iqr» and the programme of 
work has been confined strictly to the photography 
of the spectra of stars and their subsequent classifies 
tion according l> his schimi of lnireismg and de 
creasing temperatures which has been confirmed in 
its general features by tht more recent work cf 
Russell and Hert/sprung on giant and dwarf stars 
The researches of Pi of V\ S Adams hive now rrn 
d red it possible to differentiate ilmost it a glance 
between a giant and a dwarf stai As a large amount 
of spectroscopic material was available at the Norman 
I ockyer Observatory for the application of Adams s 
method a trial research was begun The method is 
based on a connection found by Adams to exist between 
the true brightness of a star and the intensity of cer 
tain lines in its spectrum These line intensities were 
determined by him by estimation the plates being 
examined under a spectro-comparator At the Norman 
I ockyer Observatory the method employed 13 to cover 
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the lines gradually with a dark wedge the position of 
which when a line is obliterated indicates the intensity 
of the line The results of this trial research have proved 
yery satisfactory and were commented upon very 
fivourably by Prof H N Russell on the occasion 
f a visit to the observatory lhe above grant has 
been award* <1 to aid the extension of this reseat ch 
to ill stars of suitable type down to decimation io° 
ind of m igmtude 6, and brighter It is verv 
epportune for he staff of thi ebservatory is small, 
ind the work could n t h ive been undertiken without 
such additional help 

1 he annual visitation of the N ition il Physical 
I aboratory 1 eddington will be held on I uesday 
June 28 from 3 to 6 pm 

Thf S ifeguatding of Industries Bill was read a 
second time in the Hons ef ( mums in Tuesd n 
Tune 7 

lull annual conyersizune if th Institution of 
Mcctrii il rngtneers wul be held it the Natural His 
tirv Museum South kensingt n n Thuisdav 
June 4 1 from 8 40 to 11 pm 

\r the meeting of the Physical S ciety of 1 ondon 
on June 1 to be held at the Imi>erial College of 
Science S 1 th K* nsington Sft 7 Sn Ernest 
Rulheifitd will delncr a lecture entitled The 
Stability cf \tons 

Proi Imxmmn w is expected to irriy it Min 
hcstci y«st iday ind will dch\ r ill Adamson 
leituie in R I tn ty at th l n yer ly at 41 
this dftunoon Jun q when tni hmorny digree of 
D ctor of Scunce will V onf 1 I upon him He 
w 11 lean Mmih si r f< 1 I nd 1 1 moirow morning 
June 10 

Mr (111 ■ min 1111 ic*d at M nehistir on 
Tuesday June - th t thi (. ylrnine it h is douded t> 
duote the sun f i«x« / to fostiring cotton 
growing in the Bntish Lmpirc Ih money will 1i 
I heed it the disjosal of the British 1 mpire Gotten 
(•rawing ( q will n nd will le in plate of the 
l e\eminent s foimn pi nts f , xxl 1 yeir foi 
In ye rs t thi corjorati n 

1 h» Hug Mullet lecture of the (hemic il Society 
infilled The Natui il Photosynth tic Processes on 
1 and ud in St 1 and \u ind thur Relation to the 
Origin ind Picscnatun of 1 ife upt n the Caith will 
le delnered H Prof Penj iimn M >ore on June »6 
it 8 pm in the lecture h ill of the Institution of 
Mechanic il rngineir Stirevs (nle Westminster 
S W 1 

At i generil meting of members of the Roy il 
Institution held 11 June 6 specitl thanks were given 
to Sir Humphry Daw Rolleston for his present of a 
sifetylamp w Inc h was in the possession of Dr John 
Davy brother of Sir Humphrv Dayy and to Sir 
David I Salomons for his present of 1 privately 
planted I ife and Study of tfte Works of Breguet the 
fimous watchmaker, Aragos watch and two others 
of special interest the first working aneroid made by Vidi 
in 18,7, and a series of models illustrating the develop¬ 
ment of the chick 
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It is proposed .o hold an additional ordinary meet¬ 
ing of the Royal Meteorological Society (hr the read¬ 
ing and discussion of papers in Edinburgh on Sep¬ 
tember 7. The British Association will be in session 
in Edinburgh on .September 7-14, and arrangements 
are being made to hold the society’s meeting, prob¬ 
ably in the afternoon, immediately before the work 
of the Association begins. The possibility of a 
41 meteorological luncheon" and of nn excursion of 
special meteot logical interest Is also under considera¬ 
tion. 

Thb Newcomen Society for the Study of the His¬ 
tory of Engineering and Technology is one of our 
younger societies, having been founded only a \ear 
ago. The titular na.nc adopted by the society is that 
of the eighteenth-century engineer to whose labours 
we owe the steam-engine as we know it to-dn\. The 
subject which the society takes for its field is one 
which has been too much neglected in the past, 
perhaps more so in this country than elsewhere, in 
spite of the fact that England has been the ciadle of 
so many leading inventions. To some extent this 
indifference is caused by the fact that the materials 
needed by the historian in this branch of human 
endeavour are all too scanty, and it is the aim of 
the society to help in supplying this deficiency'. 
Besides holding meetings, the society intends to help 
in the preservation of records, MSS., and drawings 
of engineering work, as well ns of biographical 
matter concerning those who have been prominent in 
such work. It is also intended to publish at the end 
of each session a yearbook containing original papers 
and historical mntter not readily accessible The 
summer meeting will be held in Birmingham on 
June 16-17 (headquarters, Queen’s College, Paradise 
Street), under the presidency of Mr. A. Titles, and 
Visits to places of interest are arranged for both days. 
On the first day the president will give his address, 
and Mr. A. Scymour-Jones will read ,» paper on “The 
Invention of Roller Spinning ” This is appropriate 
in view of the little-known fact that the first attempts 
in this direction were made in Birmingham. The 
hon. secretary of the society is Mr. H. W. Dickinson, 
and communications should be addressed to him at 
the Science Museum, South Kensington, SAV.7. 

Thb thirty-second congress and health exhibition of 
the Royal Sanitary Institute will be held on June 
ao-25 at Folkestone under the presidency of the Earl 
of Radnor. Some five hundred delegates have already 
been appointed to attend the meeting, representing 
Government Departments interested and health 
authorities of the British Isles, as well as delegates 
from Australia, New Zealand, Canada, France, and 
Denmark. The congress will be divided into five sec¬ 
tions Section A (president, Sir Leslie Mackenzie) 
will deal with sanitary science and preyentive medi¬ 
cine; Section B (president, Major \V. H. Prescott) 
with engineering and architecture; Section C (presi- 
dent, Mrs. H. A. L. Fisher) with the hygiene of 
maternity and child welfare; Section D (president, 
Mrs. R. G. Wood) with personal and domestic 
hygiene; and Section E (president. Viscount Burn¬ 
ham) with Industrial hygiene Conferences have been 
NO. 2693, VOL. 107 ] 


arranged for medical officers* of health, sanitary 
authorities, engineers and surveyors, veterinary in¬ 
spectors, sanitary inspectors, health visitors, and rat 
officers. A long list of subjects for discussion has 
been published, among which are such important 
topics as the control of developmental and wasting 
diseases, the relation of hospitals to preventive medi¬ 
cine, tuberculosis, industrial fatigue and welfare, the 
prevention and destruction of rats, and smoke abate¬ 
ment. A popular lecture on June 23 by Prof. E. 
Mellnnby on “Vitamins and their Relation to Health " 
has been arranged, and excursions will be made to 
places of interest in the neighbourhood of Folkestone. 
June Jg will be devoted to a whole-day visit to 
Boulogne, during which the members of the various 
sections will be conducted over appropriate institutes 
in the town. Further information on local arrange¬ 
ments can be obtained from the Secretary, the Royal 
Sanitary Institute, 90 Buckingham Palace Road, 
S.W.i. 

Dr. Capitan and M. Peyrony have contributed to 
the Revue Anthropologtque a rtsumi of the works of 
art which they have discovered at La Ferrassie. The 
specimens are now deposited in the museum of 
the Chfttcnu des Eyries. The engravings, etc., 
belong to an early phase of the Aurlgnacian period, 
and arc among the most ancient works of art known 
to exist. One of the earliest, which the explorers 
themselves unearthed, is a human figure from which 
thq head and limbs are absent and only the trunk 
remains. This is rudely shaped and by no means 
beautiful; it is not steatopygous. Deeply outlined 
carvings of horses’ heads and deer’s heads were found 
on rocks. All the figures are exceedingly rude. One 
stone is occupied with cup markings in concentric 
circles, and cups appear mingled with other designs. 
Two complete figures of deer in outline, coloured red 
and black respectively, were found. Another figure 
represents the head of a rhinoceros, but only one en¬ 
graved human figure appears. The authors "note that 
all the engraved figures were placed fuce downwards, 
except in one case which could not be so treated; this 
had been designedly mutilated. Thc> hold thot these 
rudimentary, jet already complicated, iinpges are the 
earliest known artistic manifestations and are ritual 
representations of magical practices. 

Miss Nina F. I, ward has published an interesting 
account of her discovery of mammalian remain* with 
Mousterian flint-implements in a Pleistocene day in 
the Stoke railway cutting at Ipswich (Proc. Pre¬ 
historic Soc. East Anglia, vol. iii., part H.). Besides 
well-preserved teeth and bones of the mammoth, 
horse, large ox, and red deer, there are remains of 
three individuals of a large lion and fragments of a 
large bear. There arc no traces of the reindeer. 
Close to the crushed skull of a mammoth were found 
some characteristic pieces of the shell of the small 
freshwater tortoise, Emys orbicularis, which had not 
previously been observed in late Pleistocene deposits In 
England. Miss Layard desires to mention that all the 
fossils were named in the geological department of 
the British Museum (Natural History) 
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Th* greater part of the skull and neck, with a nearly 
'<9mp)ete shoulder-girdle of a new Plesiosaunan from 
the Wee Men of Berwick Sussex has just been added 
to the exhibited senes of fossil marine reptiles in the 
geological department of the British Museum 
{Natural History) The specimen was found in a 
hard nodule in the pit of the Cuckmere Brick and 
Tile Co and was presented to the museum by the 
managing director Mr Stanley Tooth It represents 
a small reptile about 6 ft in length and is of greit 
interest as probably being a freshwater species Just 
as among existing C etacea the river-dolphins are 
generally smaller than the marine porpoises so among 
the extinct Plesiosiuria the freshwater forms mav 
have been smaller than those living m the sea In 
the structure of its shoulder girdle the new species 
resembles the early Jurassic Plesiosaurs more closely 
than those of later Jurassic 1 mes It therefore 
seepis to have been an out of dale survivor preserved 
by such an isolated mode of life as a freshwater h bit 
would allow The shoulder girdle is uncrushed re 
taming its original shape and show ing that the reptile 
was round bodied not depressed like a turtle 

Thk Rhodesia Museum Bulawaw bring in urgent 
need of a new exhibition g illerv has been promise 1 
loool by the Rhodes Trustees and Sir Otto Beit 
has promised 250I provided the sum of 7 a ol be sub- 
scribed by the public By the end of iqao 486! had 
been subscribed and the museum ccmmittee now 
appeals for further donations 

Wb are glad to see that the Museums Journal is 
not fulfilling its threat to appear only quarterly instead 
of monthly though it has overcome a temporary diffi 
culty bv an Apnl-Mav number In this Dr Herht 
of the Nancy museum makes some suggestions for 
co-operation between French and British curators 
which should bear fruit when the Museums Associa 
tion meets in Paris next month One Is that 
examples of the rings attached to migrating birds 
should be shown in the museums of the Continent so 
that visitors to them mav become aware of their 
meaning 

The report of the South African Museum for 
1930 records the death of the old Sevchelles tortoise 
known as “Peter ’ It proved to be a female So 
long ago as 1834 she had reached a gigantic size but 
how old she then was is not known One of the C ipe 
tortoises belonging to the museum h id reached a great 
size in 1843 and still fulfils the objects of her sex 
Among much other utfgestmg matter in this report 
Dr Peringuey adduces fresh evidence that the stone 
querns of the Bushmen were not for grain but were 
grinding mills for crushing ore The craft of these 
African smiths however never enabled them to make 
so much as an iron hammer or to dispense with the 
use of stone implements 1 

Thk Journal of the Royal Society of Arts for May 13 
contains a paper by Sir James Cantlie describing | 
Thomsons machine for armless men In whom the 1 
amputations are so high that it impossible to fit 
artificial limbs The apparatus consists of a table I 
under which are pegs which are worked by the toes 
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Theee actuate rods and levers which communicate 
movements to rods above the table which constitute 
artificial arms ’ by means of which all kinds of 
instruments may be grasped and worked The 
patient is thus able to use a spoon knife, and fork 
drink from a cup pick up a cigarette from the table 
place it in his mouth, open an ordinary box of 
matches strike a match ind light the cigarette write 
with pen or pencil typewrite turn over the leaves 
of a book play draughts wash and dry his face and 
neck etc The condition of the armless is indeed 
pitiable and the inventor deserves the greatest com¬ 
mendation for the design and construction of this 
ingenious machine 

In the Gardens Bulletin Straits Settlements 
(vol li , Nos 9-11, 1931) Mr T F Chipp publishes 
a list of the fungi of the Malav Peninsula which 
it is hoped may facilitate the work of mycologists 
engaged on the study of plant diseases and lead to 
a more detailed systematic study of Malayan fungi 

Several papers dealing with the fungus flora of 
South Africa appear m the Transactions of the Royal 
Society of South Africa (vol vm part 4 1930 tnd 
vol uc part a 1931) Miss Fthel Doidge contributes 
a revision of the native species of a family of moulds 
(Microthyriacese) which are abundant on the leivis of 
plants in humid wooded districts Descriptions and 
in many cases figures are given of the species a 
large proportion of which are new to science In a 
second paper Miss Doidge describes n detail the 
method of attack and nutrition of the tropical genus 
Mehola which occurs on shoots and leaves of forest 
trees and shrubs The fungus is shown to be a true 
parasite, sending penetrating suckers through the epl 
dermis of the host blocking up the stomata and 
causing considerable disorganisation t f the cells Mr 
Paul van der Bijl des ribes for the first time a fungus 
(Ovulanopsis papayar) which attacks the pawpaw 
plant along the coast of Natal forming a powdery 
covering on the under f ice t f the leaves 

1 Ht I iverpool Geological Society lias done well in 
pi Wishing in its Proceedings (\oI x 11 pirt 1 1930) 

1 transl iti in s< mew hit abbrev ted of Dr A 
Heims pajer The \\ e ght of M untoins The 
riginal appeared m the Annual of the Swiss Alpine 
( lub for 1918 md the illistntons are now repro 
duced The map shows the variation of gravity 
throughout Switzerlan 1 fr m what is regarded as 
the normal value and is bised on results recently 
obtained with the seconds pendulum for a large 
number of localities The measurements are recorded 
as if values below the normal were due to an excessive 
thickness of rock underlying the station with a specific 
gravity of 3 4 and curves are drawn representing these 
thicknesses at 100-metre intervals Lints of normal 
gravity effect (o) occur on the south side of the Black 
1 orest and north of the Lago Maggiore Between 
these regions the lines are approximately parallel with 
the strike of the Alpine folding and the gravity-defect 
runs up to —1600 m the Fngadine and to —1450 on 
the southern flank of the Rhfine Valley near Visp 
Dr Heim regards the Alpine mass as floating, partially 
submerged in a plastic slma underlayer into which 
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it hu Mink back to tome extent since its maximum 
elevation in late Miocene time* There u thus be* 
neath its surface a region of mass-defect a gravity 
synclinal The sheets of detritus from the early chain 
now dip towards their source and the author once 
more urges that the lakes penetrating the foothills on 
either side are due to a reversal of the slope of primary 
valley floors The paper thus presented to English 
readers is a clear and valuable addition to the htera 
ture of isoatasy 

In the Meteorological Magazine for April a summary 
is given of the rainfall of San Domingo dealing 
chiefly with the eastern half of the island Meteoro 
logical data from the Dominican Republic re said 
to be extremely rare the rainfall records discussed 
have been received by the Meteorological Office and 
are roughly summarised b\ Mr C E P Br xiks The 
observations were forwarded by Mr VV A riders 
the general manager of the Santana and Santiago 
Railway who since 1913 has had twelve rain gauges 
installed A map is given showing the annual average 
results for the twelve stations which are situated 
along the vallev of the Yuna River and its tributaries 
Detailed monthly averages are given for Samhe* on 
the border of Santana Bay at the eastern extremity 
of the island and for La Vega situated near the 
centre of the island about sixty mile* westward from 
Sanchez Results for Port au Prince in the west of 
the island are added for comparison Over the 
eastern half of the island the heaviest ram occurs from 
May to August And there is a subsidiary maximum 
in November The dr est nonths are from December 
to March There is a considerable range in the 
annual rainfall At Sanchez the average for the year 
is 7109 in ranging from <;6oo in in 1918 to 81 52 In 
in 1913 whist at La Vega the aierage annual fall 
is 67 58 in ranging from 41 28 In in 1920 to 100 8, in 
in 1917 The prevailing wind is from the east dis 
tinctly a trade wind trending somewhat from the 
south east in the summer months and from the north 
east m the winter months The country is moun 
famous but very fertile in the valleys 

At the April meeting of the Optical Society Mr F 
Iwynan described an instrument iv testing camera 
lenses T he method depends on interference and per 
mits of the measurement in w ive lengths of the light 
used of the deviation from sphericity of the whole 
of the wave surface transmitted by a lens from a 
point source behind it This is secured by mounting 
the lens under test so that it can be rotated about a 
line at right angles to its axis passing through 1U 
second principal point The apparatus brings the 
beam which has traversed the lens into interference 
with one which has travelled a fixed distance as in the 
case of a Mtchelson interferometer The isochromattc 
lines of the interference pattern then correspond to 
equal deviations from sphericity of the transmitted 
wave surface The instrument aff rds a most severe 
test and defects of len*es bv first-class makers have 
been found by its means 

Tub report of the council presented at the annual 
meeting of the Illuminating Engtneenng Society on 
May 31 contains evidence of further useful work new 
NO 2693, VOL 107 ] 


joint committees in co-operation with various other 
bodies having been formed to study special problem* 
arising from recent discussions Amongst die subjects 
thus dealt with are photometry motor headlights and 
the lighting of kmema studios It is also remarked a* 
gratifying that International co-operation m connection 
with illumination is being resumed A session of the 
International Illumination Commission the first since 
the outbreak of war is being held in Paru in July 
and such questions as motor headlights artificial 
daylight and regulations for industrial lighting will 
be discussed Following the formal business at the 
annual meeting Mr J S Dow read a paper on The 
Use of Artificial Light as an Aid to various Games 
and Sports An account of the lighting of various 
covered tennis courts was given and it was suggested 
that even the artificial illumination of football and 
cncket grounds and golf links though admittedly pre 
seating considerable d (Acuities might be accomplished 
in the future 

Wx have received from Messrs L Baker High 
Holbom a descriptive pamphlet of a universal geo 
metric slide photomicrographic apparatus made by 
them from the design of Mr J E Barnard and 
originally described by him in tqu The base is 
designed on the girder principle to obtain rigidity and 
the p vtion carrying the microscope is constructed to 
swing out so that the object may be searched The 
camera a half plate one has a 3 ft extension The 
upper surface of the base carries two parallel metal 
rods and the camera slides on these by two V grooves 
on one and a plane surface on the other the latter 
being intermediate in position between the V grooves 
The principle of the geometric slide is thus obtained 
the apparatus being supported practically on three 
points forming the apices of n tn ingle while align 
ment is maintained by the V-groovcs It may be 
clamped dow 1 in onv posit on and bv means of a 
spindle running in bearings along the centre of the 
casting which actuates a pulley belted to the fine 
adjustment with a thin cord focussing mat be carried 
out at anv position All subsidi rv ipp ratus includ 
mg the illuminant is similarly carried on geometric 
slides The price of the apparatus is 33 1 or with 
arc lamp and some subsidiary apparatus about 40! 

Thb April issue of tht Whitehall Gazette contains 
an interesting article on the fraudulent proceeding* 
that were practised to avoid *erv ce when conscription 
was in force in this country Some claimed exemp- 
tion on the ground that they were suffering from 
consumption but declined to provide sputum there and 
then promising to send samples The samples for¬ 
warded did contain tubercle bacilli but they were 
dead and the specimens were found to be artificial 
concoctions A good many forged passports were 
produced by Russians who remained in this country 
In some cases a passport belonging to another would 
have the written details bleached out by chemical 
means and the desired name etc inserted Some¬ 
times the date of birth of the man’s own passport 
might be put back ten years These forgeries were 
detected by the change in reflecting power of the 
surface of the paper caused by the removal of the ate 
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t>y die bleaching agent or by the attempt to replace 
it, by the apreading of the ink caused by the removal 
of the sue by the restoration to visibility by chemical 
means of the bleiched out writings by the finding of 
the bleached inscriptions by photography under suit¬ 
ably coloured lights and so on Ihe article is lllus 
trated with excellent photographs and reproductions 
of photognphs 

On May 10 it the Instituti of Petroleum Tech 
nologistx Prof P Carmody (late Government analyst 
Trinidad) read a paper on lnmdad as a key to the 
Origin of Petroleum Prior to the meeting the title 
of the paper hod created much interest and curiosity 
■especially among those members who have hid pro¬ 
fessional experience in th« island but unfortunately 
both the papei and subs quent discussion were 
scientifically somewhat dis ippointing The mthor s 
mam contention was that in a comp ir ttively small 
area within reasonable acres*, nf Europe and under 
■conditions of life peeuliarlv satisfaitorv for a tropic d 
island there exist all the requisite naluril factois 
for an exhaustive research into the origin of petn 
leum, as \et \ little understood prtblem the solution 
■of which must peiforce hive fa reaching scientific 
and economic results The natuial factors referred 
to include the occurrence of var cd forms of sc lid 
liquid and gaseous hydrocarbon compound* within 
the rocks of the island, and in illustration of his idea 
the author gave a brief description of these, supple 
inented with a large number of chcmic ll and physical 


data obtained during the cour e of some thirty years 
work in the Government laboratory lhere is obvious 
value in the publication of such data bv one whose 
long experience cnttl s him to speik with authoritv 
but the raison d ttn of the | api r suffered much from 
th somewhit n ir vv vtw tal n as to the origin 
cf oil v/ its leriv iti n entirely fiom vegetable 
natter te cellul se On this assun ption and in 
view of the mai v kn wn c il ccuncnis wherein 
mannt irginixms have unqur t nablv bean inv lived 
t is loubtfu! wh th 1 Tt ni 1 d docs in lied c institute 
the desired key and wh thcr is the president 
remarked later the existence f 11 these fotms of 
petroleum is net a disidvant gt nthcr th n an aid 
ti the solution f the jiroblcm 

Prof R S Iroci of the fore Irv dep rtn ent if 
the l niversitv if Oxf >rd has written far publicatH n 
bv the Oxfard Imverxity Press \ work in thiee 
v luines n Ihe Silviculture of Indian Tices The 
lust volume dealing with Dillemacea. to I egunnnosae— 
Pa( ilionace e is pre nused for appeal nice by in early 
d ite 

\ mi rtptii of the me ting held on Mav 30 bv 
the National l mon f Scientific Workers on The 
Administration of Scientific Work of which i short 
iccount was given in list weeks Naiurf p 439 
will appe ir in the next issue of the union s Journ 1 
Copies mav be 1 tamed from thL S cret iry 
\ L S W i-, \ let in Street S W l at the end of 
this month (post fiec t i ) 


Our Astronomical Column. 


CoMEib Reid s comet is rapidly fading but should 
be within reach of inodriate instruments for another 
month An extension of the ephemeris from Fbell s 
elements for Greenwich midnight is therefore given 


June 


N D« l 

9 8 »33 S* 1 38 
13 81041 493, 
17 8 la 37 47 48 
21 8 14 24 


n r«ct 


81424 4 t> 13 
8 16 3 44 48 
Values of logr log A 


■ June 29 8 17 41 43 31 
July 3 8 19 16 42 2t 
7 8 20 49 41 18 
1 8 2i 19 40 19 
15 82346 3924 

uly^Vi^ °'0*3543°*■** 1 ' 
Ihe’following ’observation^ of ^f*onx wtnneckc s 
comet was obtained at Greenwich G M I June 2d 
loh 57m 38s , apparent right ascension 

2oh 37m 158,8 , apparent north decimation 

37° 12’ 45 8* The position deduced from Craw ford 
and Levy s second elements is right ascension 
aoh 38m 4s north declination 37 0 3* Ihe elements 
are therefore fairly near the truth 
The comet now appeafr'Targe and diffused owing 
to Its small distance from the earth It will be nearest 
to both earth and sun on June 12 
Mr G Merton obtained an observation of Dubngo s 
comet on June 1 He states that its position agreed 
closely with the ephemeris given in N'vrum of May 26 
Nova Cvgni III (1920)—Mr Denning writes that 
he observed this object on June 5 at ioh 40m GMT 
with a 6J-in refractor He estimated the magnitude 
to be 96 so that the star’s light would appear to have 
declined very sltghtlv during the last. -1 months It 
win be remembered that the magnitude of the star 
decreased from 18 to 84 during the 1 days from 
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\uLUst 4 to Octob r h i) o ih t the vera^e 
d iline ef light w is 16 pci dev Since about the 
middle cf Oct ler h vevtt the nov 1 ij-pcars to 
hav m int meal its hr t,hlncxs in 1 1 tl ti eintv 

■ | cted vv tv 

Loilimox 01 SriR axd Nfbula — Prof Ernest W 
I Brown contributes 1 piptr on this subject to the \pril 
| issue of the istrophyw tl Journal liking the star 
is origin ind the lm 1 f re lativc motion as the / axis 
particles f the nebula equidistant fiom this axis 

■ would ill Ik defie ted into similar hyperbolic orbits 
meeting in a point on the exis There would thus 

I be numei us 1 llisions of parti les along the axis 
which weuld gcneritc 1 fan shaped nebula with its 
I ape x towards the star Another nebulous envelope 
surrounding the stir would be fanned bv collisions of 
particles with the star or its appendages Ihe nebula 
is supposed to he non g iseous et the start being com 
posca of widely scattered particles 

Hubbles v enable nebula round the star R Mono 
ccrotis is discussed in detail and it is shown that its 
form agrees closelv with that indicated bv the theory 
It is suggested that the vanations m the light of the 
fan shaped appendage may arise from irregularities in 
the density of the nebula that the star is supposed 
to be traversing It is shown that Prof Slipher’s 
observation that the stellar envelope and the fan¬ 
shaped appendage have identical spectra is in accord 
with the hypothesis for both would arise from the 
gas resulting from collisions of the nebular particles 
Slipher and Lampland s further statement that the 
spectra resemble those of nova tn their early stages 
suggests to Prof Brown that a similar explanation 
may be available for the phenomena of nov* 
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The Edinburgh Meeting 

'T*Hfc preliminary programme and invitation circular 
* for the eighty ninth annual meeting of the 
Brttiah Association to be held in Edinburgh on 
September 7-14 is now ready for distribution 
Members of the Association will receive it shortly if 
it has not already reached them, others who propose 
to ittend the meeting may obtain a copy on applica¬ 
tion to the Assistant Secretary of tht Association 
Burlington House London W 1 1 he circular which 

is more comprehensive than has been customary 
contains more than a merely preliminary programme 
for many of the definitive arrangements for the meet 
ing are set forth and a time table of the principal 
engagements is appended The circular is a pamphlet 
of sixteen pages a ith a three leaf cover One leaf 
detachable at 1 perforation provides two reply forms 
—one for intimation of attendance and the other for 
intimation of the member s local address—and in 
order to assist the organisation of the meeting 
members who propose to be present are requested to 
complete and return these forms at their earliest con 
venience On another cover is a useful map of cen 
tral Edinburgh on which are indicated the principal 
buildings especially those to be used for the meetings 
the railwiy stations the bus and tram routes and 
the principal hotels 

A prefatory note on Edinburgh is followed bv the 
announctn ents regarding conditions of membership 
and railway communications In the latter we note 
th it the general officers of the Association have made 
and will continue to make every endeavour to secure 
a reduction of return fares for members attending the 
meeting but up to the present thev have been unable 
to obtain this concessio 1 fro n the rail* av authorities 
and failing the issue f 1 further intimation it must 
be assumed that the coicession formerly customary 
cannot be given this a ear Enclosed tn the circular is 
a printed slip directing attention to a proposal to run 
motor coaches from I ondon (follow ing routes ns 
Oxford and Cambridge) and from Bristol I iverpool 
and other towns north of these to convey members to 
Fdinhurgh and back again if so desired The fares 
would be approximately two thirds of those charged 
by the railways in each case The motor coaches would 
leave I ondon and points south of I iverpool on Sep¬ 
tember 5 completing the journev to Edinburgh in two 
davs and arrangements would be made for hotpl 
accom nodation en route From Liverpool Man 
Chester I eeds and points north thereof the tournev 
to Fdinb irgh would be made in one dav—Septem 
ber 6 Passe lgers luggage would be collected and 
delivered eich passenger being allowed 56 lb free of 
charge This enterprising project can be realised only 
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if the transport company has a guarantee as to the 
number of members who would be prepared to avail 
themselves of it and members are therefore requested 
to state on their intimation forms if they would make 
use of the motor service 

The programme gives the titles of the addresses, 
discourses and principal discussions The presidential 
address by Sir Edward Thorpe will deed with some- 
aspects and problems of post war science pure and 
applied The evening discourses are on subjects 
especially appropriate to a meeting in Edinburgh 
Prof C E Inglis will make a comparison of the 
Forth and Quebec bridges showing the evolution of 
i an tileyer bridge construction during the past thirty 
years and Prof W \ Herdman will give an account 
of the important part played by Edinburgh in the pro¬ 
gress and development of the science of oceanography 

The sectional presidents addresses will cover a wide 
range of subjects for example the laboratory of the 
living organism the boundaries of physiology expert 
mental geology evolution the theory of descent in 
relation to the early history of plants the study of 
native races consciousness and the unconscious the 
place of music in a liberal education water power the 
principles by which wages are determined and agn 
cultural economics Sever il of these addresses are 
to be introductory to discussions The president of 
the Conference of Delegates of Corresponding Socie¬ 
ties is to give an address followed bv a discussion on 
Science and Citizenship Arrangements have been 
made for a number of joint sectional discussions and 
the following are announced as the respective sub 
jects The structure of molecules the age of the 
earth biochemistry the proposed mid Scotland canal 
the origin of the Scottish people and vocational 
training and tests The times of the sectional presi 
dential addresses and of the principal discussions have 
been arranged si that those on cognate subjects are 
not held at the some hour for instance the addresses 
are distributed over the Thursday Friday and 
Monday mornings and not more than two are at the 
same hour 

From this summary it will be evident that the 
arrangements for the meeting are in an advanced 
stage and we understand that this is also the case in 
regard to the programme of papers to be presented to 
the various sections 

The forthcoming meeting in Fdinburgh—restored 
to its pre-w ar length of a full week—promises to be 
one of great sc entific interest and value and all well 
wishers of the Association are looking forward to a 
full resumption of the activity and influence of the 
Association 


The Royal Observatory, Greenwich 


T lir viMtaticn of the Royal Observatory took place 
on Juie 4 when the report of the Astronomer 
Royal which covers the year ended on May to was 
presented The report states that strenuous efforts 
are being made with the transit circle to complete 
the present catalogue which embraces some two 
thousand stars of the list prepared by Dr Backlund 
and Mr Hough the aim of that list was to obtain 
a convenient number of reference stars uniformly dis¬ 
tributed over the sky These observations will be con¬ 
cluded at the end of this year after which observe 
tiona wQl be commenced of all stars down to magni¬ 
tude fro between N declination 33° and 64° It will 
be reme m bered that stars down to magnitude 90 
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between decimation 64° and 90° and also between 
24° and 32° have recentlv been observed at Green¬ 
wich The catalogue of the last named region was 
distributed during 1920 it includes the determination 
of the projjer motions of 12 000 star.. 

The mean error of the longitude of the sun as given 
m the Nautical Mmanac is - ij* that of the moon 
is -13' which is deduced from observations on 
114 nights Fight occupations of stars bv the moon 
were observed and also both phases of the solar 
eclipse of April 8 

The '■8-in equatorial has undergone extensive 
repairs by Messrs Cooke observations of double 
stars have now been resumed The working catalogue, 
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ho* been drawn up with the idea of avoiding over¬ 
lapping of observation and of including stars the orbit 
determi n ation of which is hopeful. Many orbits of 
bin a ries have recently been computed bv Mr. Jack- 
son, who has also, together with Mr. furner, pub¬ 
lished an investigation showing that the mean mass 
of binary systems is double that of the sun. Working 
on this assumption, hypothetical parallaxes have been 
deduced for several hundreds of stars. The observa¬ 
tions with the s 84 n. equatorial since 1893 have been 
collected into a volume, which is nearly ready for 
publication; it also contains the orbits f<»und by Mr. 
Jackson, and notes on the relative motion in cases 
where orbits cannot vet be determined. 

The programme of parallax determination with the 
a 64 n. equatorial is being continued. The plan of 
taking double exposures on the same plnte at six- 
month intervals has been dropped; each plate is now 1 
developed after exposure. Fiducial plates of each field 1 
are prepared bv making rulings with n diamond in 
the positions of the parallax star and reference stars; | 
all the plates are compared in succession with the 
appropriate fiducial plate. Forty-nine parallaxes have 1 
thus been deduced in the year, the number of plates 
measured being 820; the probable error of a determina¬ 
tion is o-orx)’. 

There are two extensive investigations in progress 
with the aid of diffraction gratings. The grating em¬ 
ployed with the astrogrnphic equatorial gives a first 1 
diffracted image 383 magnitudes fainter than the j 
principal Image. Bv successive steps it is possible to I 
compare the magnitudes of all stars within the range I 
of the instrument. The magnitudes of the stars in the 
Harvard polar sequence are being re-determined. The I 
results obtained so far confirm the Harvard scale for j 
the fainter stars, and the Mount Wilson one for the 
brighter. ! 

The grating on the 30-in. reflector is being used to , 
obtain the effective wave-length, and hence to infer I 
the spectral type, of the stars in the Greenwich astro- , 
graphic rone (declination 64° to qo°). An exposure of 
seven minutes suffices to give satisfactory result* for I 


stars of magnitude 105. Effective wave-lengths have 
already been determined for 550 star* within 3 0 of 
the Pole, the mean probable error being 10 angstroms. 

The astrographic equatorial will shortly be dis¬ 
mounted in preparation for its removal to Christmas. 
Island for next year’s eclipse. Sir Howard Grubb 
and Sons are making an cquatoriul mounting for use 
there, as the ccelostat method proved unsatisfactory in 
1919 for a problem involving such great precision as 
the investigation of the Einstein bending of light. 
Mr. Jones and Mr. Melotte will start for Christmas 
Island early next tear, and remain six months on the 
island. The fact of having an .istrographic equatorial 
close to the equator will be utilised for taking series 
of photographs for the purpose of comparing the 
magnitude scales of northern and southern 70ms. 

The Reid and Pons-Winnecke comets have been 
observed both visuath and photographicallv on several 
nights. The first photograph of the latter was secured 
within a few hours of the receipt of Prof Barnard's 
telegram announcing his detection of the comet. 

The usual magnetic and meteorological observations 
have been continued The mean magnetic declination 
for ‘1920 was 14° 87' W.; it is diminishing by qj' 
annually, which will bring it to 7 eio about the close 
of the centuiv. The ihief magnetic disturbance was 
from March 22 to 23, iqio, being associated with a 
large group of sun-spots The mean temperature for 
the first four months of iq2i was the highest for that 
period during the last eighty vears, January being 
7«° above the average. The rainfall was 1877 in., 
being 547 in. below the average of seventv-five vears. 
Julv and September alone were above the average. 

The Astronomer Ro\al refers to the success attained 
bv Mr. Bowver in the mechanical registration of wire¬ 
less signals on n siphon recorder Signals are re¬ 
ceived from the Eiffel Tower, Nauen, Annapolis, 
Darien, Bordeaux, and I.vons; some special series 
were sent from I.vons for the determination of Aus¬ 
tralian longitudes. These were recorded both at 
Greenwich and in Australia 

A C. D. C. 


The Chinese Earthquake of December 16, 192a 


By Dr C. 

A PRELIMINARY report on the destructive 
Chinese earthquake of December 16 last has 
been prepared by Father E. Gherzi, and is published 
by the Zi-ka-wef Observatory Though brief, it is of 
considerable interest, as it is the first scientific account 
that we have received of this great earthquake. The 
report is based on the letters received from corre¬ 
spondents of the observatory (nearly all missionaries), 
on articles in Chinese and other newspapers, and on 
the seismograms provided by the Wiechert astatic 
pendulum (moss 1200 kg.) at the observatory. 

The first shock registered there occurred oii Novem¬ 
ber 16, others on December”' 6, and 10. and possibly 
three early on December 16. The primary waves of the 
great shock arrived on that dav at tah.’gm. 16s., and 
the secondary waves at i2h. ntn. 45s. In less than 
two minutes later one of the recording levers was 
dismounted, and after 34 minutes more the other 
passed off the paper and was put out of action. Such 
as It is, the seismogram shows that the epicentre was 
about 1400 km. from Zl-kn-wet, and that the time at 
the origin was lah. 6m. cp. (G.M.T.). 

The area most strongly waken lies in the provinces 
of Kansu and Shensi, In the north-wes*of the country, 
ki which are situated the origins of the moet dls- 
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astrous of Chinese caithquakes. From the somewhat 
scanty materials at his disposal. Father Gherzi has 
constructed the probable tourses of the isoseismal 
lines, using the Mercalll scale The curves of chief 
interest are those of degrees 10 and 1. The former 
surrounds all the places at which the destruction of 
buildings was total or nearly so. It includes the towns 
of Pingliang, Kingrhow, Kuvuan, and Tsingning- 
chow, and covers a district about 180 miles long. 60 
miles wide, and more than 8000 square miles iq aiea. 
Its longer axis is directed N.N.W and S.S.E., and is 
roughly parallel to the axes of the great crust-folds of 
this region. Assuming this isoseismal to be drawn 
correctly, it follows that the position of the epicentre 
is about 3*8° N„ 106-2° E. 

As in all enithquakes of the first magnitude, the 
duration of the shock was considerable—according to 
one observer, who measured it, certainly three minutes. 
Throughout all this time the shock seemed to vary but 
little In Intensity, though becoming slightly stronger 
near the middle. The effects of the shock w-ere aggra¬ 
vated by the structure of the country—-the rock in the 
central area being capped by a thick bed of loess, 
thndugh which tne streams have worn ravines with 
nearly vertical sides. Roads are said to be cut up 
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by fissures in which houses have disappeared, and 
are blocked by avalanches which have fallen from 
the ravines. Father Uherzi estimates the loss of 
life at more than 40,000, bv no means a large 
figure for an earthquake of this character. Probably 
the real number will never be known, as it is a 
custom in this district for families to live in caves 
hollowi>d out in the loess along the river-sides, which 
in many cases were blocked by the fall of avalanches. 

The isoseismal 4, which forms the boundary of 
the known disturbed area, is incomplete towards the 
west. Its mean radius, in the portion draw’n, is about 
a thousand miles. Thus the disturbed a/ea probably 
contains more than three million square miles, ana 
is perhaps not much inferior in extent to the whole 
of Europe. At the present time the largest disturbed 
areas known to us are those of the Assam earthquake 
of 1897 (about ij million square miles), the Kangra 
earthquake of 1905 (nearly a million square miles), 
and the Charleston earthquake of 1886 (about 
2,800,000 square miles). The last aiea is, however, 
bounded by an isoseismal lino of intensity a. If the 
corresponding isoseismal could have been drawn for 
the Chinese earthquake, the figure given above for 
its disturbed area would have to be multiplied several 
times. In any case it is clear that we are dealing 
with a shock which, if not the greatest, js certainly 
one of the greatest, known to us since earthquakes 
began to be studied 

Since the foregoing was written, a report by a small 
party of foreign travellers has appeared in the Times 
of June 4. Though the travellers were unable to 
examine the whole of the central region, they state 
that the shock was felt principally within an area of 
15,000 square miles, bounded approximately by the 
parallels of 35 0 and 37 0 and the meridians of 105 0 
and 107 0 , thus agreeing with the result deduced from 
Father Gherzi’s map. The loss of life, however, is 
estimated at a far higher figure than that given above. 
“The prefectural Taoyin of Plngliang puts the total 
loss of life at 180,000, or one-third of the whole 
population; 30,000 perished* at Kuyuan. Hnirheng 
appears to have been almost completely buried by the 
surrounding hills tumbling in upon it, about 70,000 
people being entombed." Such a total has but rarely 
been approached, and onlv twice, I believe, surpassed. 
The number of deaths due to the Messina earthquake 
of 1008 cannot fall far short of 100,000. In the Indian 
earthquake of 803 i8o,o<x> persons are said to have 
perished , in the Japanese earthquake of 1703, 200,000, 
and in the Indian earthquake of 1737 the reported 
number rises to a maximum of 300,000. 


Stereochemistry. 

A T the seventh Indian Science Congress Prof. 

B. K. Singh, who presided over the chemistry 
section, delivered an address on “Recent Advances in 
Stereochemistry,” which has since been published in 
pamphlet form. 

After reviewing the early development of the subject 
by Pasteur, the theory of the asymmetric carbon of 
van’t Hoff and Le Bel, and the later researches on 
asymmetric nitrogen, sulphur, and selenium by Pope, 
Ppachey, and others, Prof Singh proceeds to discuss 
me more obscure relations subsisting between the 
amount of rotation and the constitution of the active 
substances. In this connection he touched on the 
work of Pickard and Kenyon, the main outcome of 
'whose researches was to indicate a sudden rise of 
rotation produced at the end of a chain of five or a 
multiple of five carbon atoms—a phenomenon which 
was explained by the proximity of the first and fifth 
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carbon atoms in the chain. Reference was also made 
to the work of H. O. Jones on the activity of 
quaternary ammonium bases containing different 
radicals and certain generalisations which followed. 
The influence of conjugation, as illustrated by the 
work of Rupe, and the abnormally high rotations pro. 
duced in the derivatives of amino-camphor were also 
reviewed. This was followed by a reference to the 
relation of optical activity to position Isomerism, with 
a discussion of Frankland’s theory. 

Prof. Singh, who has himself contributed certain 
observations on the subject, comes to the conclusion 
that neither Frankland’s theory nor what he terms 
“Cohen’s rule” accords with the facts; but omits to 
point out that both his own and Fcankland’s observa¬ 
tions are made with dissolved substances in which 
the solvent may, and frequently does, modify the 
rotation, whereas Cohen and his co-workers pur¬ 
posely avoided the use of any solvent. Finally, the 
address dealt with those mysterious changes of rota¬ 
tion known as “the Walden inversion,” which are 
effected by certain reagents, when one constituent of 
an asymmetric group undergoes replacement. The 
earlier theories ba&ea upon change of structure due 
to the reagent have since been shown to be untenable 
In the light of the work of Senter and Drew, who 
find that with the same reagent different solvents may 
produce a similar inversion J. B. C. 


University and Educational Intelligence. 

Birmingham.— At the meeting of the Council of the 
University held on Wednesduy, June 1, Mr. Walter 
H. Moberly wus appointed to the chair of philosophy 
to succeed Prof. J. H. Muirhead, who is retiring 
from the chair in September next. Mr. Moberly is 
dean, fellow, and tutor of Lincoln College, Oxford, 
and one of the best known of the younger teachers of 
political and social philosophy in the Philosophy and 
History School of that University. His experience of 
municipal administration as a member of the Oxford 
City Council and his work with the Workers’ Educa¬ 
tional Association should contribute to make him a 
fitting successor to Prof. J. H. Muirhead. 

Dr. II. J. VV. 'lillyard has been appointed to the 
chair of Russian, and Signonna L. P. di Castel- 
vecchio to the Serena chair of Italian. Dr. Tillyard is 
the first occupant of the chair of Russian in the Uni¬ 
versity—a chair founded on the fund collected for the 
purpose by the Birmingham Chamber of Commerce. 
Signorina di Castelvecchio is the first professor of 
Italian to occupy the chair founded on a generous 
benefaction from Mr. Arthur Serena and on funds col¬ 
lected by the Birmingham Chamber of Commerce. 
She is the first woman to be appointed to a chair in 
the University. 

The Council has also appointed Mr, E. H. F. Mills, 
fellow of St John’s College, Cambridge, and secre¬ 
tary of the University Library, Cambridge, to the 
office of librarian which will shortly be vacant by the 
retirement of Mr. W. H. Cope. 

Cambridge.— Dr. G. E, Moore, Trinity College, and 
Mr. W. E. Johnson, King’s College, nave been re¬ 
elected University lecturers in moral science, and 
Mr. F. Debenham, Gonville and Calus College, has 
been re-elected University lecturer In surveying and 
cartography. Mr. J. A. Venn, Trinity College, has 
been nominated Gilbev lecturer in the history and 
economics of agriculture. Mr. J. C. Wallace has 
been elected a junior fellow of Emmanuel College. 

Miss F. E. Haines has been elected to a scientific 
fellowship at Girt on College, and Miss M. T. Budden 
to an associates’ fellowship in mathematics at Newn- 
ham College. 
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It la proposed to appoint a committee of nine to 
manage the low-temperature station for research in 
biochemistry and biophysics, which is nearing com¬ 
pletion. Five members of the committee are to be 
nominated by the council of the Senate and four by 
the Department of Scientific and Industrial. Research. 

The Syndicate to consider possible alterations affect¬ 
ing the Mathematical and Natural Sciences Tripos is 
to consist of Dr. Fitzpatrick, Sir Joseph Thomson, 
Prof. H. F. Baker, Sir Ernest Rutherford, and 
Messrs. W. B. Hardy, A. Hutchinson, W. H. Mills, 

k Barcroft, J. F. Cameron, A Wood, C. G. Darwin, 

. H. Fowler, and G. P. Thomson. 

Dr. H. Hartridge, King’s College, has been ap¬ 
pointed senior demonstrator In physiology. 

Owing to the continued difficulties of railway 
travelling, the vote on the admission of women to 
membership of the University or to titular degrees 
has been postponed front June 16 to October 20. 

1116 Arnold Gerstenberg studentship will be awarded 
to the science student of proper standing who writes 
the best essay on one of the follow ing six subjects 
The Ultimate Data of Physics, Philosophical Aspects 
of the Theory of Relativity, Mechanical Explanation 
and the Problems of Biology, The Theory of an 
“ Elan Vital ” and Related Conceptions, Heredity and 
Memorv, Instinct and Intelligence. 

Manchester.- Dr. Harold Robinson, senior lec¬ 
turer in physics and assistant director of the physical 
laboratories, has resigned his appointment as from 
September 29 next. ' 

The following have been recommended for the 
degree of Doctor of Science:- Frederick William 
Atack. William Broadhurst Brierlrv, Colin Campbell, 
Robert George Fargher, William Harold Pearsall, and 
Henrv Smith Holden. 

In connection with the department of coal gas 
and fuel industries of tweeds University a Corbet- 
Woodall scholarship in gas engineering is being 
offered. It is of the annual value of 60I , and tenable 
for three year-., w ith the possible extension to a fourth 
Full particulars can be obtained from the registrar 
of the University The latest date for receiving appli¬ 
cations for the scholarship is June 15. 

Summer schools for practical work In open-air geo¬ 
graphy, geology, botany, and allied sciences will be 
held under the auspices of the Geographical Associa¬ 
tion at Chamonix (July 28-Auguit n) and in Snow¬ 
donia (August 13-27). The original glacial researches 
of De Saussure, Forbes, and Tyndall will be retraced 
in the Chamonix district, and, similarly, Ramsay’s 
work on the ancient glaciers of North Wales will be 
studied In Snowdonia. Particulars of the arrange¬ 
ments may be obtained by sending a stamped ad¬ 
dressed envelope to Mr. H Valentine Davis, 
“Noddfa,” Wistaston, Crewe. 

Thb Bulletin of the National Research Council for 
March (vol. ii„ part 1, #0. 9) contains a classified 
statement compiled by the Research Information Ser¬ 
vice of the funds available in 1920 in the United States 
for the encouragement of scientific research. The 
publication falls Into seven sections, of which the first 
is introductory, and sections ii. to vl. contain lists of 
the medals, prizes, fellowships, etc., in connection with 
which specific mention is made of research. In sec¬ 
tion ii. the various medals and prizes are brought 
together; section iii. deals with grants for research; 
section iv. with institution funds for research; and 
section v. with the fellowships and scholarship* avail¬ 
able for research workers. In every base reference is 
made to the awarding body, the nature of the research 
for which the award is made, the frequency of award, 
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and usually the monetary value. Section vi. consists 
of an index to the subjects iq which funds for research 
are available; while section vii. forms an index to the 
various institutions which make awards and to the 
funds from which grants for research are allotted. A 
truly remarkable amount of Information from widely 
scattered sources is thus brought together conveniently 
in a single publication. 

’The programme of the Summer School of Civics, 
to be held this year at Guildford, Surrey, from 
July 30 to August 13, offers opportunities for good 
all-round social study. The courses of lectures to be 
given fall into three groups. In the first come those 
on geography, descriptive economics, primitive and 
present-day institutions, and anthropology; through 
these the student will be given a condensed view of 
community life at the present day. In the second 
group are the courses which develop a theory of com¬ 
munity life, t.f>. those on social biology, psychology, 
philosophy, etc. In the third group come the courses 
on the principles and practice of civics, social educa¬ 
tion, public administration, and economic problems. 
A special course for teachers on modem developments 
in education will also be given. Informal discussions 
will be, as formerly, a great feature of the school’s 
work, and there will be exhibitions of civics, rustic 
survevs, housing and town-planning schemes, and 
excursions in Guildford and the neighbourhood. Mr. 
A. Farquharson will be responsible for the general 
direction of thp school, and a number of well-known 
lecturers have offered their services. The inaugural 
lecture will be given bv Prof. Patrick Geddes, pro¬ 
fessor of sociology and civics in the University of 
Bombay, and special lectures on psycho-analysis are 
being given bv Miss Barbara Low Full particulars 
of the school may be obtained from Miss Margaret 
Tatton, secretary,’ Civic Education League, Leplay 
House, 65 Belgrave Road, Westminster, S.W.t. 

Onr of the prime features of the Education 
Act of 191S was that establishing day continuation 
schools for young persons entering upon employment 
at fourteen years of age. Immediate provision was 
to be made by the various local education authorities 
for education during working hmus for such young 
persons for seven or eight hours weekly for forty 
weeks of each of two following years. 'Many large 
firms in the North of .England, chieflv textile and 
engineering, took advantage of the provision so made 
and established for their own emplmees classes of a 
liberal character during working houis. Some educa¬ 
tion authorities, of which Manchester is a notable 
example, also established facilities for continued day 
education. The I .on don County Council was one of 
the very few authorities which adopted the Act, and 
the Board of Education thereupon named an appointed 
day in the terms of the Vet. The Education Com¬ 
mittee of the L.C C„ among its other activities, made 
large provision for the means of continued day educa¬ 
tion, which received a gratifying response. It Is there, 
fore a matter of much surprise that the Education Com¬ 
mittee of tlie Council resolved on May 9, and con¬ 
firmed at a meeting held on June 1, that the Council’s 
interim scheme adopted on May 4 of last vear be 
amended so ns to provide for the "continued day educa¬ 
tion of employed young persons up to 15 years of 
age only. The reason given for this decision is that 
the cost of continued education for two ienrs under 
the Act is too great in face of the growing un¬ 
willingness of the people to pay Inci cased rates. 
Apart from the serious injurv to the young persons 
concerned, it is a proposal of very doubtful legality, 
and it is to be hoped that the recommendation to the 
Coyncil. which twas carried bv a majority of only 
one, will be summarily rejected. 
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Calendar of Scientific Pioneer *- 

a, 1171 Otar* PM imwyii dM -A 

founder of the Geological Society ofFrance De^ay** 
VM distinguished for hi* atudy of the fowl mott^ca 
of the Pari* basin He as*i*t*d LyefU in toe dassiftca 
tion of the Tertiary system into Eocene Miocene and 


____jd-A 

teacher ft«t at Bourg and I yon* Ampere in i 8 oS 
became a profeeaor at the Ecole Pols technique and 
in 1824 *«■ appointed to the chan- of eapenmental 
physic* in the Coilige de France like Oersted 
Faraday and Henry he was a pioneer in the science 
of electrodynamics which he developed with 
mathematical skill Hie Oblations Electro- 
dvnarmquea appeared in 1822 and hit Throne des 
Ph&iomtne* Electro-dynartnques in i 8 y> 

Jon* 18, 1858 Hebert Brewit Mad -Begmmng life 
ae an assistant surgeon in a Scottish regiment through 
Bank* Brown in 1801 went to Australia with Hinders 
In the Investigator and four sears later returned with 
a collection of 4000 plants He was afterward* placed 
in charge of Banks s collections and became botanical 
keeper at the British Museum The foremost botanist 
of his day his works embrace not only systematic 
botany but also plant anatom) and physiology Hum 
boldt called him facile princeps botamrorum 

4 m m 18, IMS LtdgS Oramana dM -Distinguished 
for his work in synthetic geometry Cremona for 
thirty years was professor of higher nathematics in 
the University of Rome He reorganised the mathe 
matical instruction in Italv ana for a time was 
Munster of Education 

Jane 11 , 1*78 Joseph WWoak dM-For some 
years superintendent of the American Nautical Al 
manac Winlock in 186, succeeded G P Bond as 
professor of astronomy and director of the observatory 

^JwTlU 1M7 Karl Remegtea FraMPto* died 

student at Bonn and then assistant to Liebig 
Fresemus from 1844 onwards was professor of 
chemistry and technology at the Agricultural Institute 
at Wiesbaden He made manv anaht cal researches 
wrote standard textbooks and in 1861 founded the 

Zetischnft fur anolytische Che trite _ 

June It, 18*8 Heary Otari** Ftoembig JraMn 
died The assistant of Lord Kelvin in hw unportant 
experiments on the resistance and insulation and the 
making of electric cables fenkin afterwards occupied 
the chairs of engineering in University CoUege London 
(i 860 and in Edinburgh l niversity (186RI 
June 13, 1844 Thomas Otari** Hape *sd -Hone 
in 1709 succeeded Block os professor of chemistry in 
Edinburgh l mversity Unrivalled as a popular 
teacher more than 16000 students attended his lee 
ture-. To hm we ove the demonstration that water 
-attai is its maximum density at 4 0 C 
June 14 1748 Oeha Madauna dM -Born in 1698 
Maclaurm at the age of nineteen became professor or 
mathematics at Aberdeen In 1724 he was appointed 
to the similar char at Edinburgh After Nasy** 1 ' 
death he was recognised as the foremoet British 
mathematician He died at York his death being 
due to his exertions during the Rebellion of 44 
dune 14, 1876 Memrieh Look D'Arraet,dM -Of 
Huguenot descent D Arrest was bom and educated 
at Berlin He assisted Fncke held the chair of mathe¬ 
matics and astronomy at I eipng and in 1857 became 
director of Copenhagen Observatory 
J«M 14, 1883 Kart Qegentaw (tad -Famous for 
hi* work m comparative anatomy Gegenbaur hew the 
chairs of anatomy at Jena and Heidelberg His Ele 
ments of Comparative Anatomv appeared ^1^1874 
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Sodtttea end Actakmie*. 

London 

R*y*l Sectsty, June a—Prof C S Sherrington, 
president, m the chair —Bakenan lecture by Or 
T M Uwry and Dr C P AasMa Optical rotatory 
dispersion Although no case is known in which 
Biots law of inverse squares a»*/A‘, is accurately 
true the rotatory dispersion in a very large number 
of organic compounds can be expressed by the stmpia 
duperstort formula a<= k l(\‘ - X.) which differs front 
Biot s formula only in the introduction of a diaper 
non constant X* This formula is a special case of 
the general formula a=»J*./(V-A»') introduced by 
Drude as an approximation baaed upon the electronic 
theory of radiation and absorption of light Sub¬ 
stances which require more than one term of this 
equation ore said to show complex rotatory dispersion 
I art one acid and its esters give dispersion curve* 
which frequently show an inflexion a maximum and 
a change of sign they are described ns cites of 
1 nomalous rotatory dispersion lhese can be repre¬ 
sented by two terms of Drude s equation while the 
rotatory dispersion in quartz was represented by a 
similar equation in which the dispersion-constant of 
the negative term w ns negligible In order to express 
recent measurements it is necessary to assume finite 
values for both dispersion constants and to introduce 
a term to express the influence of the infra red absorp¬ 
tions this con be taken w a constant The anomalous 
dispersion of tartaric acid was attributed by Amdtsen 
in i8s8 to the presence of two modifications of the 
and differing in the sign of their rotations and in the 
magnitude of their dispersions This view has been 
confirmed (1) by the proof that the complex rotatory 
dispersion of the add nn l its derivatives can be ex 
pressed as the sum of two simple dispersions and 
(2) bv the discovery of cert in fixed derivatives of 
tartaric and which exhibit simple rotatory dispersion 
Attention is directed to some analogies between tar 
taric acid and mtrocnmphor which give two isomenc 
compounds in solution 

Zeaieglcel Society Mav 24 —Prof E W MacBride 
vice president in the chair —Dr C W Arinin 
The skull of Dtnothenum giganteufn in the British 
Museum —Dr C F Seaatag (1) The comparative 
anatonv of the tongues of the Mammalia Families 3 
and 4 Cebidse and Hapalidas (2) Some points in the 
anatomv < f the tongues of the Lemuroidea —Prof R 
Broom Some new genera and species of anomodont 
reptiles from the Karroo beds of Sooth Africa —R ! 
Pacack The external character* of some species of 
Lutrinas (otters) 

OMtegkal Society Mav 24— Mr R D Oldham 
president in the chair —G W Lawptogh The junc 
tion of Gault and lower Greensand near Leighton 
Buzzard (Bedfordshire) The paper a continuation 
of one by the author and the late J F Walker pub¬ 
lished in 1903 describes about twentv section* ex¬ 
hibiting the base of the Gault m excavations around 
Leighton Buzzard The variable Basement Beds ” 
of the Gault are condensed deposits falling malnlv 
within the zone of Ammonite* mammillatus * os 
recognised in northern France The evidence bear* 
out Jukes Browne s suggestion of the occurrence of 
a current swept strait in this quarter during late 
Lower Cretaceous time* During the accumulation of 
the Basement Beds a shoal in this strait north Of 
Leighton formed a reef while the deeper water to the 
southward gathered a stratum of gritty glauconitic 
loam and clay with fossihferou* phosphate nodule* 
The transitional stage* are visible In the s ection* 
The dark day* above the Basement Bads ” belong 
to the Lower Gault here reduced to about half m 
thickness at Folkestone They rest sharply on the 


NATURE 


4 77 


jtiWK 9 » 19 ?*] 


Ironstone pans ” of the reef, but usuall) pass down¬ 
ward by ifrltty intercalations into the glauconitic 
loams The incoming of the Upper Gault with keeled 
ammonites, is shown in three of the sections A 
band of corroded phosphatu nodules like those of the 
‘Junction-Bed ” at Folkestone occurs near the base 
of the division, and marks a long pause in the sedi 
mentation This band has yielded man) fossils Ihe 
palaeontology of the deposits is discussed tnd is held 
to be in general agreement with tint of the same 
succession In northern France 
Physical Seckty, Mas 37—Sir W H Bragg presi 
dent in the chair —H Pasting 1 he reflection of the 
X-ray spectrum of palladium from fluorspar An 
examination of the odd order spectra reflected from 
the 100 plane of fluorspir using piltadium X riv' 
has been made with the new of testing the Lewis 
I angmuir theory of the motion of valency electrons 
in compounds Evidence in pirtial confirmation of 
the theory has been obtained —Sir W H Bragg 
The intensity of \ ia\ reflection by dnmond The 
relative intensities of the refactions of monochromatic 
X-rays b\ the crystallographic planes of diamond are 
given The special difficulties due to the small sire 
of available crystals are discussed The results he 
very closely on smooth cuncs indicating that if the 
outer electrons of the carbon at xn he it any con 
stderable distance fioin the centre they must be in 
motion over a wide range or fir some other reason 
must contribute little to the reflection I he properties 
of the carbon atom fa diamond are based on a tetra 
hedral form The tetrahedra point n\yay from any 
(lit) plane in the case of half the atoms and towards 
it in the case of the other h ilf Consecutive m 
planes are not exactly of the same nature and con 
sequently some slight second order reflection from 
the tetrahedral plane might be expected This effect 
though slight has been found Reseirch Staff of the 
Grasral Electric Co , Ltd \ method for the micro 
analysis of gases by the use of the Pirani pressure 
gauge A method of analysis of gises it a pressure 
between 061 and 0001 mm is described based on 
the characteristic yapour pressure temperature curve 
of any substance \ gauge such is the Pirant g iugt 
which w tU measure the pressures f y ipours is yyell 
ns of permanent gases oyer the range mentioned is 
used 

Manchester 

LUsrary aad Philosophical Saclct) February 8—Sir 
"Henry A Miers president in the chair C \\ 
Dackwsrth Note in a unique set of hydrometers 
Prof (» Unwta Samuel Oldknow the first manu 
facturpr of British muslins An account of Oldknow s 
records (178a 181a) including the whole process of 
manufacture 

Literary aad Philosophies! Society and the Faraday 

Society (Joint Mieting) February 11—Prof A W 
Porter president of the Faradnv Society in the chair 
—Dr A Fargaaoa Studies in capillarity Part 1 
Some general considerarfdlTs and a discussion of the 
methods of measuring mterfacial tensions The 1m 
port an ce of accurate measurements of surface ten 
Mans in view of the development of colloid physics 
is becoming increasingly manifest and a systematic 
determination of capillary constants is urgently 
needed In this papa- the genetic ” relations of 
various methods for the measurement of surface 
tensions are discussed A critical comparison of these 
shows that among the most promising methods for 
systematic use are those depending on the measure 
ment of (1) large bubbles or drops (a) the maximum 
pressure required to release a bubble of air from the 
end of a capillary tube unmet sed in the liquid add 
NO 2693, VOL 107] 


(3) the maximum pull on an anchor ring which Is 
immersed in the liquid and slowly withdrawn Deal¬ 
ing with the ascent of a liquid in a capillary tube it 
is shown that w hert a* is the specific cohesion and h the 
height to which tht liquid rises in a tube of radius r 
the equation 

la'-rhft + rli 1 oi-’SSr* h') 
is adequate for all requirements Methids are pro¬ 
posed tor the measurement of the surface tensions of 
such liquids as molten metals and the problem of the 
accurate measurement of interfacial tensnns is dis¬ 
cussed—Dr \ Fergssoa and P F Dowson Studies 
in capillarity Part 11 A modification of the capil¬ 
lary tube method for the measurement of surface ten¬ 
sions A modification of ihi usn d method is pro 
posed in which the meniscus is forced down to the 
end of the capillary immersed yertinlly in the liquid 
and the pressure required to effect this is measured 
on a separate manometer \pait from small correc 
tions the difference in ley el of the surfaces of the 
liquid in the g tuge is equal to th heights to which 
the same liquid yy juld rise in the capillary tube em 
lined By using a specially light liqui 1 in thi gauge 
this difference may therefore be in ignified But anv 
manometer of sufficient delicacy may be used and the 
use of a cathctomet r a\ ided Thus the differential 
in inometcr or a sini| It sic ping tul e manometer wilt 
give accurate results by ordmry n iked eye cstinn 
tions Tempci ture r ntr 1 bee ants relatively simple 
and the tempiratuie of the licniscus may be est mated 
by means of a thei 111 juncti in placed close to the 
end of the tub Cal l rati n of the capillary is un 
necessary for me surements are always m ide with 
the meniscus in ne lefinto position t the end of 
Ihe tube 

Dt BUN 

Royal Dabltn Society Mav 4 Dr I E Hackett 
in the chair —Prof 1 Johnsoa and Miss J G Gil¬ 
more The occurrence of Dewalquea 11 the tore of 
the bore made tt Washing B y Co Iyrone This 
l>ore made to tap a conct dtd codfitld if possible 
had to be abandoned owing to thi u inspected thick 
ness of the bed of I ough Neagh Clay encountered 
(1 iq6 ft mste id < f a,o fl ) and fi om thcr c luses 
Plant remains yyerc obtained especially at a depth of 
870-030 ft aboye the lith >m irg or basalt The 
hellebore like f hag of Dtwalquca w is found repre¬ 
sented bv three new species D hihirna l) fraxtm 
folia and D d nh ulala of y\huh particulars are 
given The authors rest ic l the leave an 1 found peltate 
scales like those of rngelhardtia present 1 hey regard 
Dewalque i is tn ancient meml ci of the Juglandaceae 
It is recorded from the Cretan us of \menca and 
Furope also from Belgium (I er Focene) and Italy 
(Oligocene) The pi int beds it W ashing Bay are 
probahlv t pper Oligocene—The lite Prof 1 \ 

McCMtsni and I I McHenry Uncharged nuclei pro¬ 
duced »n moist air bv ultra violet light and Other 
sources Hie uncharg 1 nuclei produced in moist air 
bv ultra violet light were given an electric charge 
through the igcncv of uranium Their number ind 
size could then be readih found under varying condi 
tions Tt is concluded that they are minute drops of 
water and that they probably owe their formation to- 
the production of hydrogen peroxide The nuclei pro- 
du<*d bv heating glass were also studied Moderate 
heating caused a temporary evolution of nuclei attrt 
buted to surface impurities absorbed from the atmo¬ 
sphere Strong heating caused a continuous evolution 
attributed to disintegration of the glass Similai effects 
were observed with metals—H G Bscksr A simple 
apparatus for observing the rate of reaction between 
gases and liquids and the determination thereby of 
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the effect of stirring on the rate of solution of oxygen 
in water The principle is similar to that already 
described elsewhere by Dr.. Adeney and consists in 
enclosing the liquid with a known volume of gas in a 
space connected to i manometer and observing the 
change of pressure due to absorption Experiments 
made on the effect of stirring on the rate of absorp¬ 
tion of oxygen from the air showed that the rate of 
solution is enormously increased even by gentle stirring 
of the liquid and with more vigorous stirring tends 
to the maximum value already found by n different 
method The experiments form a link between condi 
turns occurring in Nature and those obtaining in the 
method previously described by Adi ney and Bei ker in 
the society s Proceedings 

Paris 

Acaduny •! Sckacss, May 17 M Georges. 1 emoim 
in the chair — \ Dea]oy The cakulatun ol tie 
coefficients of any convergent trigonomet nl s ries 
the sum of which is given —G Dams The tri 
contours—M Brsta Series the general turn of 
which tends towards zero—G Vsllrea Integral 
functions of finite order—J Le Roax The theory of 
relativity and the secular movement of the perihelion 
of Mercury - B Lyst The aurora borealis of May 
14 15 1931 and the simultaneous magnetic pheno¬ 

mena Intense magnetic disturbances commenced 
twenty hours before the passage of an important 

r p of sun spots across the central meridian and 
passage was followed by a remarkable aurora 
borealis J Uaillsam Observation of Pons Win 
nccke s comet (1921b) made with the equ it< rial of the 
Observatcry of 1 >0 s Position on May 10 is given 
lhe comet is roughly circular with a faint central 
condensation M igni tilde ibout 11 5 —G Vsvoa ind 
J Dctrie lhe transform lion if phenol into ctr/o 
hexanol A study of the lddition of hydrogen to 
phenol with plitinum as the catalyst It is shown 
that cyclohexanone is formed as an intermediate pro 
duct —1 Martlact and P Cslsset The actioi of 
chloriioxin on the romatic aminis the synthesis 
of isatins When the oxime of chloril condenses 
with aromitic amines the chlorine and not the tide 
hydic oxygen reacts rhe product of the condensa 
tion treated with hot sulphuric acid yields isxtin 
Starting with various substituted amines the corre 
spending substituted isatins can be readily pri pared 
M lesptoan The action of 2 a-dibromopropvlene 
upon « proDvlmagnesium bromde—MM DtU*ins 

Weary and VUIs Rese irehes on PP dichloroethvl sul 
phide The material prepared from ethvlene and 
chlorides of sulphur contains various impurities 
These give some sulphur as sulphuric acid on oxida 
tion and only from 60 to 70 per cent of the chlorine 
is removed bv hvdiolysis with water it 80 8 C The 
pure material gives no sulphuric acid on oxidation 
and the whole of the chlorine is removed bv hvdro- 
Ivsis R Fosse and G Lauds Syntheses of cyanic 
acid and of urea bv the oxidation of ketones acids 
and amines in the presence of ammonia —G Araai 
haarg The ichthvoWical fauna of the Sahelian of 
the Oran region A Magnaa The ratio of the wing 
surface to the caudal surface in birds —F Ladreyt 
Histological and histachemic il researches on the pig 
mentary atrophv of the liver —A Weber Researches 
on the toxicitv of the internal medium of Batrachians 
towards their eggs V Gallppt and Mme G Ssaf 
laad Researches on the presence in meteorites hard 
stones,, minerals auartz granite basalt volcanic 
ashed* and lava of ‘ organites susceptible of reviving 
anf on their resistance to high temperatures — F 
»<M »tt s a and R Csarrisr A tnpanosome of the bat 
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Vttferugo ptputrellw Hypothesis relative to the 
etiology of endemic goitre In Lower Alsace about 
10 per cent of these bats are infected with a trypano¬ 
some resembling Schtstotrypanum Crun but smaller 
The suggestion is made that this organism may pos¬ 
sibly be the cause of endemic goitre —A Sartery and 
P Ballly The agglutinating power of thorium sul¬ 
phate on the spores of Aspergillus fumigatus An 
emulsion of the spores was clarified by solutions of 
thorium sulphate the maximum effect Ming produced 
at c mcentrations between 0001 and 00005 Concen¬ 
trated solutions do not aggluttnite the spores— G 
Marineses atjd E Cradaa I esions of the nervous 
system in exanthematic tvphus and their relations 
with neuritis —C LebslUy The preservation of the 
aphthous virus by told 

Rouk 

Real* Accidents nadsatk del Lined March 6 V 
Volterra vice pre si lent in the chair—Piper by a 
fellow Col G \ Crecce Itilsible energy of the 
wind I he variability of w inds coupled w itn the fact 
that the energy varies as the cube if the velocitv has 
hitherto prevented this source of energy from being 
put to much practical use Rtferr ng to accumulators 
the luthor cons ders that recent researches on thermal 
accumulators offer in opportunity for storing this 
energy in a form adaptel for heating purposes at a 
moderate cost Rigirding the installation of genera 
tors the authcr suggests the construction of barrages 
fixed in such localities as a gap between mountains 
whtre the prevailing wind is more cr less constant 
in direction It is also pented out that after pass- 
ng ai ebstaele the w nd soon ilmost r covers its 
original veloe tv so th it bv fix ng several installa 
tons ne behind the other 1 is |ossble to utilise 
the nergv ont 1 led in a considerable height of air — 
l’cpers communinted through fellows —M Wceas 
Potential f c double surf cce laver This extract from 
a letter to Prof I evi Civita deals with a proof that 
the potential of 1 magnetic shill has finite definite 
v due of tht surface c f the she II except it a singular 
po nl Pr f A 10 Sarde \ spectroscope with 
catoptric grat ng I his arr ingi neat consists of a 
number of reflecting laminae of equ il thickness over 
lapping each other by the same amount their edges 
thus resembling a flight of steps by reflection from 
whih a diffraction spectrum s fotmed of a beam of 
light incident normally to the laminae—Prof G 
Magriai Preliminary notice of the Italian expedition 
for exploring the seas of the I evant This expedition 
formed the part assigned to Italy in carrying out the 
programme arranged in 1919 uider the auspices of 
the International Commission for the Scientific Ex 
ploration of the Mediterranean For this purpose the 
Trent iti of 500 tons was equipped the fundamental 
problem to be investigated being the distribution and 
cause of the currents in the Bosphorus and the 
Dardanelles—Dr C Psrrisr The true nature of 
Rosisitc 11 G Stefaalat Geology of Cyrenaica 1 
Eocene strata An examination of literature and 
materials considered especially in relation to the pre¬ 
vious researches of Prof J W Gregory (Quart 

I ’ourn Geol Soc vol lxvn iqn)—A notice of the 
ife and work of the late Prof P A Saccardo read 
on February 6 bv Prof O Mattirolo occupies twelve 
pages at the end of the number of the Atti containing 
the previous papers 

March 20— F D’Ovidio president in the chair — 
Paper* bv fellows —F hull Theory of simple in. 
tegrals of the first species belonging to an algebraic 
surface 1 —C Da Sttfaal I igunan fossil sponges, v 
Mulmo dt San Giovanni Biscam Casa BuxzanO, 
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Cafforella—G Pelllziarl lransition from guanidine 
to cyanoamide, and from diguanide to dicyano- 
diamide —Papers communicated through fellows — 
C BaraU Fern Real numbers and magnitudes 1 — 
A ArtMi Apparatus for directional radio mechanics 
The currents from two receivers at right angles (or 
at am other angle) operate on two separate galvano- 
meter coils hxed at a similar angle to the receivers in 
such a way that the deviation of the galvanometer 
needle depends on the d fferenoe of intensity of the 
currents generated in the coils an I its position thus 
indicates the direction from which thi ndio-tck 
graphic waves are received 1 he ipparatus admits of 
several modifications—The present number of the 
Atti contains obituary notices read it the pi (ceding 
meeting (March 6) be Prof R Pirotta on the late 
Prof G Cuboni and bv Prof f erulh on the late 
Prof Giovinm Celorn 

Nfw Somi Waifs 

Ltaneaa Society, Match 30—Mr J J 1 letihcr presi 
dent in the chair —J J Flctcbsr Presidential 
address Thi work of the sccwtv during the pist 
year was reviewed and reference made to rcient 
important events of scientific intcust including the 
establishment of the Ausli ihan \ itmn il Research 
Council and of the (ommonwi ilth Institute of 
Science and Industrv the first Pm Pacific Seienc* 
Conference, and the resumption of regular meetings 
of the Australisian Vssouaticn fir the Adiancemenr 
of Science lhe list [ irt of th» addiess refcired to 
the Made ay Museum of the Svdnev Uniter si t> 
feunded bj Sr \\ 1II1 cm Macleav 11 k histc ry of the 
formation <f the M tcIt i\ collections was rditcd In 
conclusion th Lnivirsitv of S\ Iniv which is pint 
trustee with the societv for the museum w is criticised 
for neglect of its dust l hinges made in the budding 
hive caused tht disruption of the Mad i\ colicctKns, 
so that the v nc 1 wiger foi in an < spositton ot th 
fauna of Austriln—Mr <1 \ Waterhouse elected 

P resident for the vm 1921 th n look the chair — 
. W Fergnsea Revision of the Xmvctcrides (t oloo- 
ptera) Put vi \cantholof hus A detailed his 
toncal account is given together with a critical re 
vision of the genus and of the species referred to it 
The genus is divided into two sections, in the first 
the head is separated from the rostrum bv the inter 
cristal ridge the prothorax is produced above and 
ocular lobes are present in the second the head is 
separated from the rostrum bv a transverse impression 
the prothorax is subtruncate above and ocular lobes 
are absent I ifty nine species ten of them new ire 
referred to the genus—Dr R Orelg Smith The high 
temperature organism of fermenting tan bark Part 1 
The fermentation of spent wattle bark in the corrosion 
of white lead is caused by a stout rod-shaped bac 
tenum having a terminal spore Its optimum labor 1 
tory temperature is 6o° C , in the corroding stacks 
the temperature mav rise to 8o° Raw spent wattle- 
bark requires preliminaiV'treatment As conditions 
which oxidise tannin substances favour the fermenta 
tion of the raw bark it is probable that the residual 
tannins inhibit fermentation 


Books Received 

Introduction to the 1 heory of Fourier s Senes and 
Integrals and the Mathematical Theory of the Con¬ 
duction of Heat By Prof H S Carslaw Second 
edition completely revised Vol 1 -'Fourier’s Senes 
and Integrals Pp xi+323 (London Macmillan 
and Co I td ) 30s net 

The Fine Cotton Spinners’ and Doublers' Assoeta- 
NO 2693, VOL 107] 


tion Ltd Manchester Experimental Department 
A Method for Measuring the Length of Cotton Hairs 
By Dr W Lawrence Balls Pp 62 (London Mac¬ 
millan and Co I td ) 35 6d net 
1 he Purple S ipphire and other Posthumous Papers 
Selected from the Unofficial Records of the Univer¬ 
sity of Cosmopoli b> Christopher Blayre Pp x+aio 
(I on don P Allan and Co) 7s 6d net 
The Scientific Papers of the Hon Henry Caven 
dish F R S \ ol 1 I he F lectrical Researches 
Edited by Prof J Clerk M ixwell revised by Sir 
Joseph I armor Pp xxviti+452 Vol 11 Chemical 
and Dynamical Fdited by Sir Edward lhorpe Pp 
xu+496+vi plates (Cambridge At the University 
Press ) 61 net the 2 vols 

The Salvaging of Civilization Bv H G Wells 
Pp v+202 (I ondon Cassell and Co ltd) 716d 
net 

Festschrift drr Kaiser W ilhel 11 C.esellsch ift zur 
Forderung dir Wissensdnften ru ihrem 7 chni ihrigen 
Jubilaum Dargrbracht von lhren Instituten Pp iv+ 
282 (Berlin \ Springer) 100 marks 
The Psvcholcigv of Dav Di earns Bv Dr J % aren 
donck Pp 367 (I ondon G Mien and L nwin 
ltd NewAork lhe Macmillan Co) 18s net 
lhe Cise Hardening of Steel Bv Ham Brearley 
Seuind (dition Pp xi+2n- (I nndon I ongmans 
Green and Co) ifir ntt 

Factorv Cheimstrv Prepar itorv to Courses in 
Met illurgv and Metall graphv Bv Wm H Hawkes 
Pp vn+sj (Iondvn l ongm ins Green ind Co) 
4* 6d net 

The Correspondence of C amnerce Bv A Risdon 
P timer (Pitman s Commerce Series ) Pp xii + 149 
(1 ondon Sir I Pitman 1 id Sons T td ) fiv net 
Ameboid Movement Bv Prof Asi A Schaeffer 
Pp vh+i, 6 (Pnncctrn Universitv Press T ondon 
Oxford l niversitv Press) lot fid net 
Medical Research Coi ncil and Department of 
Scientific and Industrul Reseirch Reports of the 
Industrial F itigue Research Bo id No 13 A 
Statistical Studv of I ilnur Turn >\er in Munition and 
other Factories (General Series Ni 4) Pp 92 
(l nndon HM Stati nerv OfTiel 3? net 

Finfuhrung in (lit llu. 01 tisehe Phvsik nut 

liesonderer Berurl siehtigung ihter Mxlervm Pro 
Heme Bv Prof Arthur Ha is 7 weiter Band 
Frste und 7 weite auflage Pp vi+28( (Berlin and 
I eiDFig Waltei d Gruvter and tv) 1 t 6d 
Vorlesungen uber die Theorie der W ar oestrahlung 
Bv Prof Max Plancl A lerte auflagc Pp M+224 
(I einzig J A Barth) 3C in rks 

Flemente der Theoretischen Phvsik Bv Prof C 
Christt insen and Pr if J >hs I C Muller Vierte 
auflage Pp wiv+680 (I eip/ig 1 \ Barth) 

80 marks 

Woderne M ignetil B\ Telix Auerbach Pp vm+ 
V A (I eipztg J A Barth ) 48 marks 
Stanford Universitv Publications l niversitv Series 
Mathematics and Astn vmv vol 1 No 1 Primi¬ 
tive Groups Bv Prof W A Manning Part 1 
Pn 108 (California Stanford l niversitv ) 1 23 

dollars 

Die Theorie der Allotropie Bv Prof A Sinits 
Pp xvi+400 (leipreg I A Barth) ion marks 
Etudes eWmentaires de M6t6orologie Pntique Bv 
Albert Baldit Pp ix+347 (Pans Gauthier Villars 
et Cie ) 14 francs net 

I a forme et le Mouvement Fssai de Dvnanuaue 
de la Vie Bv Georges Bohn Pp 17, (Pans 
F Flammarion ) 4 40 francs net 
Petrographic Methods and Calculations with some 
Examples of Results Achieved Bv Dr Arthur 
Holmes Pp xix 4 4i4+lv plates (I ondon T Murbv 
and Co) 31* M net 
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Ivenrmox or Mixixo Bn e ureea a (at Geological Society) at 11 — 
Third Baport of th* Oommitto* a* Th* Ooatroi of Itumfru 4* 
Conditio** lm Hot tad Dap HIm —J P Bom Observation* 
of Temperature aad Moisten a Dm 0**1 mine* —Frol B 
Brim ChorMtonitiM of Outbureta of Qa* U MIbm-H 0 
Harrison Iho Cm nod Distribution of BkoJodwt to MIsm 

s-."K?jfrsr , A^; 

Tko Better UttitMtion of Coking gtaok —J I Graham Th* 
Normal Ooenrrraoe of Carbon Monoxide la Coal bum —T L 
Galloway to Improved Method of Determining tlu Bolatfro 
Direction* of Two Befenooe-liaM or Boom fur Mining hmn 
—b Bnr7 W Broadbrldg* and A Hatohinioe Froth Flotation 
no Appllod to th* Bathing of Industrial Coal 
lionrni or Piraoioor *jn> Rtmxnoa (at St Karr ■ Hospital) at 
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The Safeguarding: of Research. 

HE fact that the Bill for the Safeguarding 
of Industries has passed its second reading 
in the House of Commons has directed renewed 
attention to the manner in which its provisions 
will react on the prosecution of scientific research 
in this country. It will be remembered that the 
supply of scientific apparatus and chemicals was 
the subject of a discussion in our correspondence 
columns about a year ago, and we have received 
many further letters showing the importance of 
the question. In Nature for June 9, p. 457, at¬ 
tention was directed to the formation of a com¬ 
mittee of the British Science Guild to report upon 
the matter. We hope that all our readers who 
have knowledge of facts bearing on the problem, 
or suggestions to offer, will give this committee 
the benefit of their views. 

Our concern here is for the advancement of 
scientific discovery, which is the only real basis 
for the safeguarding of all industrial development. 
For this reason we think that the point of view 
of the user and consumer, more particularly that 
of the worker in science, should receive chief 
attention. Certain documents that have been 
issued suggest rather that the interest of the 
manufacturer is to be the primary consideration. 
Although British men of science are undoubtedly 
desirous of supporting the industries of their 
country, even if they have to pay a somewhat 
higher price for the goods, it is dearly their duty 
tp see to it that the main object of their work 
does not suffer thereby. Great improvements have 
been made in British laboratory ware, but there 
art still difficulties in obtaining a sufficient supply 
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of apparatus and chemicals on which reliance can 
be placed. 

Users would be saved no small waste of time 
and receive encouragement in their purchase of 
British goods if they knew how far they could 
really depend on these being what they profess 
to be. Prof. Cohen’s experience with propyl 
alcohol, as given in Nature for March 3, p. is, 
is to the point here. It is not meant to imply 
that even the best German chemicals are beyond 
reproach, although some workers appear to be 
under the impression that if they use Kahlbaum’s 
preparations no further control of purity 1$ 
needed. Excellent glass and porcelain is certainly 
being made here, and our optical and electrical ap¬ 
paratus is second to none. But the price is often 
very high, and there are still uncertainties in the 
uniformity of the supply. There appear to be no 
difficulties in the manufacture of artides for 
domestic use, and if manufacturers do not find it 
worth while to put good workers on to scientific 
apparatus, which has a comparatively small sale, 
why do they not give it up? The suggestion has 
been made that purchasers should return any un¬ 
stamped glass ware, while payment might be 
refused for goods the origin of which is not stated. 

The problem is to discover how best to enable 
manufacturers to perfect their processes and to pro. 
tect them from loss while this is being done. It is 
superfluous to say that the great need is for more 
and more research, and any legislation that tends 
to remove the opportunity for this is to be depre¬ 
cated. The manufacturers appear to dread the 
competition of countries of which the currency 
is depreciated. But if is to be noted that the Bill 
applies to Allied and neutral countries as well as 
to Germany. Moreover, as was evident in the 
discussion in the House of Commons, the opinion 
of many competent speakers is that such com¬ 
petition is exaggerated, and that in any case a 
depreciated currency is of no real advantage in the 
world markets, and will continue until normal 
trade relations are restored. The bankers’ mani¬ 
festo points out that the only satisfactory way of 
dealing with the situation is to allow trade com¬ 
plete freedom to develop on its own initiative. 
Artificial attempts to remedy conditions that can 
right themselves only by the greatest expansion 
of trade in all directions delay any real solu¬ 
tion. This is very far from saying that nothing 
is to be done at all. The most effective wa\ of 
avoiding dumping is surely to aim at raising de¬ 
preciated money value, rather than to restrict 
trade by import duties. 

So far as makers of scientific apparatus are 
It 
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concerned we believe they are not satisfied with 
import duties and want prohibition of import 
for a time with permits to import in special 
cises Many consumers have stated their prefer 
enre for a system of subsidies to enable prices to 
be low enough to compete with foreign goods 
Such a scheme naturally offers difficulties and 
there would need to be assurance that efforts at 
improvement are being made There seems to 
be no reasonable objection to the price being 
made as nearly as possible equal to that of the 
foreign article so that the competition should 
become one of quality The Bill however will 
probably be passed, although it may still be pos 
sible to insert provisions to enable free import to 
recognised scientific institutions Such permits 
must be of a general character, not requiring re 
newal and not demanding the intervention of the 
Customs or other Government Department No 
special licences for individual cases would be 
satisfactory 

How obstructs e to scientific progress the 
Customs regulations may be is shown by letters 
that have appeared in these columns The ques 
tton of books is a verv serious one Incidentally 
reference may be made to the increasing difficult 
of publication of scientific papers which seems 
to be greater in England than in other countries 
But here again what is wanted is a general fall 
in prices and this can be brought about only by 
a return to normal trade relations throughout the 
world 

Much stress was laid by certain speakers in the 
House of Commons on the necessity of our indus 
tr cs as a national insurance in case of future 
war The only remark that need be made in this 
place is that the most important matter is to 
keep abreast of scientific work in other countries 
Restriction of research is likely to do more harm 
than the more or less ineffective artificial protec 
tion of a few industries would do good It is to 
be hoped therefore that institutions in which 
such scientific research is carried on will be placed 
beyond the effect of the new restrictions on 
import 


Steam and Thermodynamic Theory 
Properties of Steam and Thermodynamic Theory 
of Turbines By Prof H L Callendar Pp 
xi + 531 (London Edward Arnold, 1920) 
40 1 net 

N this substantial volume Prof Callendar has 
set his seal to the experimental and theoreti¬ 
cal investigations of the properties of steam on 
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which he has been engaged for many years By 
these investigations, which have done much to 
advance technical thermodynamics Prof Callen 
dar has made the engineering world his debtor 
It is twenty one years since he first pub 
lished in the Proceedings of the Royal Society 
lor June 1900 his paper on the thermo 
dynamical properties of gases and vapours as 
deduced from a modified form of the Joule Thom 
son equation with special reference to the proper 
ties of steam 

With the publication of the book now under 
review Prof Callendar s theory t omes of age 
The book leads up to and includes his steam 
tables which were issued separately five or six 
years ago and are accepted as the standard 
tables at least by English engineers Here the 
luthor describes much more fully than before, 
the basis of the tabular work discusses its agree 
ment with the latest results of obscryation and 
replies to objections that have been taken to his 
method on the part of some American writers 
Into this controversial matter there is no need to 
enter here the replies will have answered their 
purpose if they succeed in removing misconcep 
tions regarding the scope and character of Prof 
Callendar s fundamental work which indeed his 
own earlier papers can scarcely be said to have 
presented in a form thit made its meaning verv 
clear or its importance obvious 

Perhaps for that reason engineers were slow 
to appreciate the practical bearing of Prof Callen 
dar s treatment of the properties of steam The 
hrst of them to do so was Prof Mollier of Dres¬ 
den himself distinguished for original contnbu 
tions to technical thermodynamics who in 1906 
published a set of tables and diagrams for steam 
based on the Callendar characteristic equation 
Shortly afterwards the methods of Prof Callendar 
and the tables and diagrams of Prof Mother 
were brought to the notice of English engineers 
by the present writer in the third edition of hia 
book on The Steam Engine and other Heat- 
I- ngines 

Prof Callendar s own tables published in 1915, 
embody the results of a more complete application 
of his methods and make use in some partlcu 
lars of liter data They give all the necessary 
figures for properties of steam throughout the 
range of temperature and pressure which is usual 
m the practice of steam engineering It is the 
essence of Prof Callendar s method to secure 
results which will be thermodynamically consistent 
with one another, and will also agree with the 
results of experiment within a limited but suffi¬ 
cient range Hts characteristic equation makes 
no pretension to be applicable outside that range 
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In this respect it differs from characteristic equa 
tions such as those of Van der Waals or Clausius 
But within the range of its application it gives 
results the agreement of which with the results of 
direct observation is as close as the agreement if 
one set of observations with another 
Prof Callendar treats steam as a gas the devn 
tions of which from perfection may be expressed 
by writing the characteristic equation in the form 
V=Rl/P-c + b 

where R1 /P is the ideal volume of a ptrfcrt gas 
b is the co volume or volume occup cd by the 
molecules—a volume which is not redur ble bj 
lowering the temperature—and c is w h it he calls 
the coaggregation \olume wh ch is the volume 
lost by the interlinking or pairing of molecules 
He treats c as i fun tion of the temperature onlv 
within the range of temperature and density D 
which the equation applies making c vary is 
i/T" He makes the further assumption that 
when the pressure is indefinitely reduced the spe 
fic heat of the gas is not altered by changes of 
temperature within that range These assumptions 
not only accord with the results of experiment 
they also have the great practical advantage of 
yielding expressions that are easily integr ible for 
all the properties of steam with which the e lg neer 
is concerned such as the total heat the 
internal energy the entropy the specific heat the 
Joule Thomson cooling effect and the thermo 
dynamic potentials of Willard Gibbs Prof 
Callendar shows that by help of his equa 
tion and of the assumption which has been 
stated expressions for all these quantities arc 
readily obtained by applying the usual thermo 
dynamic relations and being so derived the result 
ing numerical values which he calculates for his 
tables are necessarily consistent amongst them 
selves It was the absence of mutual consistent 
that was perhaps the gravest defect in earlier 
tables of the properties of steam 
The range through which the Callendar 
characteristic equation is ipplicable may comeni 
ently be described as the range through whiil 
the Amagat lsothermals (of PV and P) are sensibl) 
straight lines The slope of these lines depends 
on the values of the quantities b and c in the 
characteristic equation it is, m fact equal to b - c 
But to determine the constants of the equation 
Prof Callendar relies mainly on experiments of the 
porous plug type which measure the copling effect 
produced by forcing the gas through a constricted 
office In his own experiments of this kind he 
employed an ingenious differential device which 
with his platinum thermometers, went far to elimi 
nate sources of error that affected the somewhat 
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discordant results obtained by other observers 
When a gas passes a throttling orifice of any 
kind under conditions which prevent loss or gain 
of heat by conduction there is one function of its 
state that undergoes no change namely the 
function which Willard Gibbs represented by the 
symbol x This function is equal to the internal 
energy plus the thermal equivalent of the product 
P\ It is now usually called the total heat — 
a name first applied to it by Prof Callendar 
himself Its value in technical thermodynamics 
was emphasised by Prof Mollier who introduced 
charts exhibiting the total heat in relation to other 
functions of the state notably the entropy I he 

heat drop or loss f total heat which the 
working fluid undergoes in pass ng through a 
turbine or engine of any tvpe is the basic quan 
titv in all calculations of thermodynamic perform 
ance It is equally useful as a means of analys 
ing the reversed thermal cycle that is gone through 
by a refrigerating machine for which purpose 
tables or charts are needed of the total heat of 
such working substances as carbonic ac d and 
ammonia 

Besides his detailed tables of all the pro 
pcrties of steam saturated or superheated 
within the usual working range Prof Cal 
lendar gives in this volume in empirical table 
of the properties of saturated steam up to the 
critical point to serve as a guide for future 
work In the extended table the critical tern 
per iture is taken as 374 0 C in accordance with 
the results of Traube and Teichncr and the latent 
heat is calculated by a formula of the Thiesen 
t\pe which makes it vanish at the critical point 
The critical volume becomes 325 cc per 
gram The critical state lies of course far 
outside the region within which Prof Callendar & 
characteristic equation is applicable He deals 
with it in a separate chapter which includes an 
interesting discussion of recent experiments on 
carbonic acid by Jenkin and Pye 

Another section of the book deals with the 
theory of flow through nozzles and of the steam 
turbine In this field also Prof Callendar s work 
has been of fundamental importance by showing 
that the conditions of adiabatic flow are not, in 
general equibbrium conditions but involve com 
plications due to supersaturation By taking 
account of the effects of supersaturation he has 
brought the theory of steam jets into harmonj 
with the results of observation removing what 
had been a puzzling discrepancy and explaining 
why it is that the measured discharge from a 
nozzle is actually greater than the limit which 
according to the older theory, would be found 
even under frictionless conditions The same 
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considerations are hare applied to the analysis of 
what occurs in the steam turbine as a whole 
The book is completed by three appendices, 
the first is on general thermodynamic relations, 
and the second is on the use of a steam diagram 
in which the coordinates are the total heat and 
the logarithm of the pressure Ihe third appendix 
gives the steam tables in the same form as that 
in which they were separately presented in his 
earlier publication 

It is not a book for beginners it will be intel 
ltgible only to those who have a working know¬ 
ledge of general thermodynamics and are fairly 
familiar with the use of partial differential co¬ 
efficients But engineers and physicists who have 
this equipment will find it a valuable work of 
reference They will welcome so detailed a state¬ 
ment of original views and methods from one 
whom they gratefully recognise as a leader and a 
pioneer Prof Callendar writes with the autho¬ 
rity of an investigator whose knowledge of steam 
and its properties is probably unique 

J A Ewing 

Ore Deposits of Utah 
The Ore Deposits of Utah By B S Butler, 
G F Loughhn, V C Heikes, and Others 
(U S Geol Surv Professional/ Paper 111 ) 
Pp 673 + lvn plates (Washington, DC 
Government Printing Office, 1920 ) ij dollars 

T HE senes of monographs in preparation by 
the Geological Survey of the United States to 
summarise existing knowledge of the ore deposita 
of the separate American States will render readily 
available much valuable information now dis¬ 
persed through a voluminous and scattered 
literature The first of the series was on New 
Mexico (1910) The second deals with Utah, an 
area of special interest as regards both its geo¬ 
logical structure and the variety of its ore de 
posits The study of Utah has introduced many 
new conceptions into structural geology, some 
of them, like that of the laccolite, a term intro 
duced for the Henry Mountains by Gilbert, have 
been fully confirmed, others, such as the support 
to antecedent rivers by the oft quoted case of the 
Green River, have been set aside by fuller know¬ 
ledge of the facts, or, like the igneous sequences 
proposed by Dutton and Spurr, are dismissed as 
too uncertain 

Utah has given exceptionally clear evidence of 
the importance of block faulting in determining 
the existing rebel, and of the cause of such fault¬ 
ing by subsidence after long periods of igneous 
activity and earth movement The views of le 
Conte and Suess, based on the earlier studies of 
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Utah, are fuHy justified by the latest contribution* 
to its geology The tectonic history of the region 
presents a significant coincidence with that of 
Africa in the importance of east-to west folds in 
the late Cretaceous, and of subsequent north-to- 
south faults that may be even still in progress 
The economic geology of Utah is especially 
instructive on account of the remarkable variety 
of its ore deposits Some, such as the silver sand¬ 
stones, are well known owing to the controversy 
as to the origin of the ores, the authors of this 
survey adopt Lindgren’s conclusion that they 
were sedimentary grains concentrated by hot 
water in consequence of the igneous intrusions. 
Probably the most valuable general conclusion in 
the volume (pp 196-aoi, and the instructive dia¬ 
gram, T lg 31) is that the quantity of the ore 
deposits beside masses of intrusive igneous rock 
depends on the lowering of the surface by de¬ 
nudation This principle had been previously 
used to explain the contrast between the gold 
veins in the adjacent fields of Bendigo and Castle- 
main in Victoria, and also the fact that the ores 
beside the granites of Burma are richer beside 
narrow than beside the wider outcrops It re 
ceives its fullest and most authoritative expres¬ 
sion in this volume The clearness of the dia¬ 
grammatic figures of the ore bodies and tectonic 
structures is an especially notable feature of this 
important and well executed monograph 


Medical Science and Practice. 

(1) Obstetrics Normal and Operative By Prof. 
G P Shears Ihird edition revised by Dr 
P F Williams Pp xxu + 745 (Philadelphia 
and London J B Lippincott Co, 1920) 
3SJ net 

(2) Principles and Practice of Operative Dentistry 
By Dr J S Marshall Fifth edition Pp 
xxix + 711 + xvi plates (Philadelphia and 
London J B Lippincott Co , 1930) 352 net 

(3) Diagnosis and Treatment of Brain Injuries 
With and Without a Fracture of the Skull By 
Prof W Sharpe Pp vn + 757 (Philadelphia 
and 1 ondon J B Lippincott Co, 1920) 
35 * net 

(4) Lippincott s Quick Reference Book for Medt- 
cme and Surgery By Dr G E Rehberger 
(Philadelphia and London J B Lippincott 
Co , 1920 ) 63* net 

M essrs LIPPINCOTT’S senes of text¬ 
books on medical subjects is well known in 
this country Many of the volumes, as t» 
the case with two of the four under review, have 
already reached the third or later editions 
Like nearly all American books, they are 
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copiously illustrated, and most of the pictures are 
helpful A great many are borrowed, as may be 
judged from a list of between two and three 
hundred acknowledgments in Prof Shears s book 
Among these figures are four of a condition which 
says the author, one reads about but docs not 
•ee * ’ Prof Sharpe in his work uses photo 
graphs abstracted from kmematograph senes to 
illustrate the stages of an operation and also the 
gait in spastic palsies of cerebral origin the 
method is interesting and perhaps useful The 
reproductions of microphotographs of dental 
tissues normal and diseased, given by Dr 
Marshall in his work on dentistry are really very 
good 

(i) and (2) Two of these books those on 
obstetrics and dentistry ire text books for the 
student and practitioner, and both suffer a little 
from their dual aim Whilst not large enough 
for works of reference there is a tendency to 
include mention of methods or procedures but httle 
used or of doubtful value, lest the author should 
appear not up to date The practitioner 
therefore, must make use of larger or more 
specialised works while the student is distracted 
from essentials and perhaps conceives wrong ideas 
of proportion il v nlues The fault is by no means 
peculiar to these volumes— it pervades very many 
similar publications—which are in fact both very 
readable for they are founded on extensive per 
sonal experience With them as guide the 
student will not go far astr ly in practice but it is 
just questionable whether the British student 
would do well to face his examiners without other 
help 

(3) Prof Sharpe a book is not quite in the 
same category It too, is founded on per 

sonal experience it embodies a large number 
of case records and might almost be called a 
thesis on the use of subtemporal decompression as 
a routine treatment in the presence of undue intra¬ 
cranial tension In this country Harvey Cushing 
is looked upon as the exponent of this operation 
as to both indications and technique and it is a 
little surprising not to find here a more ample 
acknowledgment of his pioneer work The 
author s advocacy of the operation at any rate in 
the birth palsies of children, in preference, appa¬ 
rently, to attack nearer the known site of the 
lesion, will scarcely suffice to secure a verdict in 
his favour from a jury of British surgeons His 
documents, however, demand and deserve study 
by specialists He is probably right in his view 
that recent severe injuries of the brain are too 
often treated on the principle of wait-and-see, but 
his method of demonstrating a long-persistent, 
high eerebro-spmal pressure seems a httle 
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inadequate The accepted physiological view of 
the maintenance of normal pressure tnd of the 
feasibility of modifying it bv surgical measures 
must be altered if the operation of decompression 
undertaken months or years after the injury be 
indeed sufficient to accomplish so much ameliora¬ 
tion of symptoms Nevertheless it makes a very 
interesting book 

(4) The last book on the list is a little difficult 
to place at least for the British publ c if not for 
the American It is i lari,e ind expensive work, 
alphabetically arranged in eleven sc lions which 
ire indicated by lettering in incised spaces at the 
tree margin lhe frontispiuc is i fold ng mani¬ 
kin of value only to the 1 ivm in whilst the 
eleventh section consists of a hundred pages of 
ph irmacology and therapeutics A use only to the 
practised and practising physicun 

There is necessarily a lavish use of cross 
referencing which is sometimes irritating to be 
sent from myotonia congenita to amyo 
tonia congenita only to be referred to 

dystrophy is annoying It is obviously im 
possible to cover the whole range of medicine 
surgery and the specialties such as eyes skin 
deformities, nasal and auril surgery, gynaecology 
obstetrics and genito urinary diseases in o ie 
volume however bulky it may be 

After all these complaints when one comes to 
the subject m itter it is impossible not to appre 
ciate the skill with which the quick reference 
book has been compiled, or to overlook the 
immense industry that has enabled Dr Rehberger 
to skim the cream of all recent work and lo 
present a mass of information in which t s diffi 
cult to detect a serious error Moreover when a 
controversial statement slips in there is always a 
name or a reftrenee to take the onus 

Compendia are not looked upon with much 
favour by those respo lsible for teaching, but 
probably there is a demand f r such a bock by 
busy practitioners and it would not be surprising 
if even the uellinforned ind well read should 
find it handy 

Our Bookshelf. 

Ctuirua der Hefe tmd der cdkoholnchen Garung 
By Prof H Tuler and Prof P Lindner Pp 
x + 350 + 3 Tafel (Leipzig Akademische 
Verlagsgesellschaft m b H Gustav Fock 

1915) 

Horace Brown in his charming reminiscences 
maintains the thesis that it is to the study of the 

S uccesses of brewing and other fermentation 
ndustnes that we owe many of the advances 
which have so greatly extended our knowledge 
in the domains of preventive medicine modern 
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surgery and sanitation Be this as it may, and 
there is much to be said for it, there can at any 
rate be no doubt that yeast has been more thor 
oughly studied than any other micro organism— 
and from the most diverse points of view The 
book under review gives a clear and comprehensive 
account of these investigations written by men 
who are peculiarly fitted for the task by their long 
experience in different branches of the subject 
To Prof Lindner fall the chapters on morphology 
classification and cultivation whilst the remain 
der of the subject—the chemistry of the cell con 
tents the enzymes and the energy relations—is 
dealt with by Prof Euler 
Turning over the piges and remembering that 
the date of the book is 1915 one cannot help 
being struck by the great activity which is still 
being shown in researdi on this subject and by the 
many notable additions which will have to be 
included in any new edition The stream of work 
which has flowed uninterruptedly since Buchner 
laid bare the secret of zymase shows no signs of 
shrinking but rather increases in volume year by 
year Fresh facts are constantly being discovered 
and fresh light thrown on related subjects At 
the moment the centre of interest and discussion 
is shifting from alcoholic fermentation over which 
it has long rested to the important problems 
raised by the nutrition of yeast and by the abun 
dant production in the yeast-cell of one of those 
mysterious dietary essentials the vitamins In 
this connection many early observations were 
made concerning yeast culminating in the experi 
ments of Wildiers, who in 1901 postulated the 
necessity for a substance of unknown nature— 
which he termed Bios —for the growth of yeast 
Some investigators have identified this with the 
vitamin B (water soluble B factor) of McCollum 
and an interesting controversy has arisen over the 
question Another instance of the inexhaustible 
vitality of the subject is thus afforded and t can 
be asserted with confidence that we are far from 
the end perhaps rather only at the commence 
ment of the biochemical d scovenes iriginat ng 
in the study of yeast A Harden 

The Man who Did the Right Thing A Romance 
of East Africa By Sir Harry Johnston 
PP vu + 444 (London Chatto and Windus 

1931 ) 8s 6d net 

The man who did the right thing and (except 
for one moral lapse not of his own seeking) 
continued to do the right thing to the end of 
the chapter was as one might expect from a 
narrative so naively autobiographical as this 
romance,' an African pioneer explorer 
naturalist and proconsul The scene is laid in 
East Africa mainly in the missionary field and 
the period covered in the narrative dates back to 
the entry of Germany into the race for territory 
that led to the partition of Africa Apart from 
the underlying love story which does duty for the 
sub title this novel of adventure (in treatment 
as well as in action) is remarkable for its fidelity 
to detail and its trenchant analysis of character 
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To those who know something of the environ 
ments and are acquainted with the types of the 
leading actors in this story—not excluding the 
author—the interest is unflagging and the appeal 
irresistible Truly it is a section cut out of real 
1 fe transparent and convincing Names are un¬ 
necessary The mordant criticism of officials in 
the Service (F O and CO) frankly contrast 
ing with efficient German representatives in the 
opening up of East Africa to European diplomacy 
is further emphasised by the hero taking service 
as director (Herr Direktor') in an Anglo German 
undertaking for the exploitation of a certain con 
cession known as The Happy Valley some¬ 
where in the Kilimanjaro region and thereby 
achieving a remarkable success 
It is a book well worth reading for its informa 
tion no less than for the story it tells We con 
fess however to some irritation at the originality 
of the author s treatment in places —e g his 
abrupt changes of mood and tense and the actual 
staging of some of his lengthy dialogues, as 
in a play A S W 

Artificial Light Its Influence upon Civilisation 
By M Luckiesh (The Century Books of Useful 
Science) Pp xiv + 366 (London University 
of London Press Ltd 1920 ) 12s 6d net 
Mr Luckiesh, who is well known as the author 
of a number of works upon illumination of a 
somewhat technical nature has in this new 
\olume written an interesting popular account of 
the development of artificial lighting The influence 
of 1 ght upon civilisation is a fascinating subject 
The author traces its early origins in the initial 
chapters of the book which are illustrated b> 
photographs of prim t ve pine splinters oil lamps 
etc and alludes particularly to its use as an 
clement n relig ous ceremonial Other chapters 
deni with early gas light ng electric ncandescent 
lamps and arcs and the light of the future 
Inter larous npphcations of light—domestic n 
dustr al and spectacular—are disci ssed and a 
chapter is devoted to artificial light in warfare 
The t\pe nnd paper are excellent and there are 
nsets of some remarkable photographs of light 
ing installations The concealed lighting of the 
statue of Liberty in New York harbour forms an 
appropriate front sp cce while several of the views 
of street lighting are striking perhaps the most 
pleasing of all is a view of the Panama Pacific 
Exposition at night Generally speaking the 
author has dealt with developments and appltca 
tions of lighting in a popular manner rather than 
attempted a detaded analytical study of its effect 
upon civdisation though the figures tracing the 
progressive diminution in the cost of light and its 
influence on health safety and efficiency are in 
structive In the final chapter entitled Light— 
A Fine Art the author writes with enthusiasm 
on the applications of light and colour for spec 
tacular and decorative purposes At the end of 
the volume a senes of references to works on 
illumination and an adequate index are provided 




June 16,1921] 


NATURE 


4 $7 


Letters to the Editor. 

f The Editor dots not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice w 
taken of anonymous communications ] 

Human and Other TaHa 

In Naiure of hebruiry *4 Inst j 84, tl ic 
appears a report of Prof Arthur Keith s remarks at 
the meeting of the Royal Anthropological Institute 
held on February 8 It may be that the Journal of 
the institute will contain a more detailed paper on 
the same subject and that the fuller paper will some 
what modify the dicta put forward in the report ns 
it appears In Nature But in the abseicc of anv 
further details it seems worth while to note some 
of the points raised bv Prof Keith wh ch appear open 
to criticism 

My right to criticise may perhaps be sustained by 
the reference on p 846 to farsius and to my pub 
hshed views concerning its systematic position Prof 
Keith s rather far reaching generalisations were called 
forth by the examination of one of those fleshy sacral 
appendages commonly known as human tails It is 
obvious from every sentence in the article cited thit 
Prof Keith believes that the human tail was lost 
because man became an orthograde—that is 
adopted a vertical instead of a horizontal poise for bis 
body No doubt thit is a very well justified position 
to take up and in so far as a human orthograde poise 
implies a cessation of tail utility I entirely agree with 
him But when Prof Keith says With the evolu 
tion of the upright posture the pelvic muscles which 
act on the tail had to bear the steady burden of the 
abdominal viscera—had to be in action as long as 
the orthograde posture was maintained They could 
not serve in the support of the viscera and the move 
ments of the tail at the same time ” I dissent from 
him altogether Indeed to me it seems a remarkable 
thing that one who is in constant association with 
the museum if John Hunter could possibly believe 
that if this dual duty of support of viscera and pro 
duction of tail movements were thrust upon them the 
muscles would fail in one respect or the other Wp 
need as a matter of fact go no further afield than 
the kangaroo to see how an animal which is tymcalh 
orthograde mav support its abdominal viscera in the 
upright posture and vet possess a tail which is one 
of the most wonderful of muscularlv controlled caudal 
appendages met with among the mammals 
Man has not lost his tail because the caudal mus 
culature Is incapable of undertaking the dual rile of 
visceral support and caudal mobility He has lost it 
because it has ceased to be of any use to him For 
the same reason the gibbon the orang the chim 
panzee and the gorilla have lost theirs For the same 
reason certain pronograde apes ” (which Prof Keith 
appears to assume possess uniformly basal or 
pelvic ” as well as free or terminal " portions of 
their tails! have lost theirs Cynopithecus possesses 
no more than a button the Barbarv ape still less 
and indeed the reduction of the tail Is seen to the 
best advantage m the most typically pronograde group 
(the baboons) of the Primates Because the tail has 
ceased to be of any functional use certain of the lemurs 
have also lost It and so have a host of other mam 
malian forms belonging to other orders Did it not 
appear flippant one might ask If Prof Keith imagines 
the guinea pig lost Its tall because Its caudal muscula 
ture could not fulfil a dual rdle Recession of the 
tail has been effected and prehensile tads have been 
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developed over and over again in the mammalian 
phylum But one may not argue phytogeny or the 
limits of the possibilities of muscular adaptation to 
account for these things No argument which l ises 
the loss of the t til on the grounds cited by Prof Noth 
carries the least convictim or bears any interpretation 
which may be distorted into human phytogeny 

Prof Keith further goes on to state that in 
pronograde apes the pelvic visceral musculature is 
attached to the peculiar chevron like bones (haemal 
arches) placed beneath the pelvic vertebrae of the tail, 
the reappearance of the haemal arches in the human 
embryo during the second and third months of develop, 
ntnt may be regarded as definite proof that man 
comes of a pronograde ancestry This is a common 
type of argument one that has btm current far too 
long and one against which I have been attempting 
to teach for some time past Apart from the con 
fusion that may be caused by identifying haemal 
arches with definite chevron 1 ice is the gross 
fallacy involved in the argument that because haemal 
arches are present m pronograde apes and m man 
therefore man is developed from a pronograde ape 
Haemal arches are a primitive vertebrate heritage but 
they are no more they have no more to do with 
the pronograde poise per re than have the neural 
aiches or the gill bars We all know that the prono 
grade habit is typical of lower \eitebrites and we 
need not quibble about a pronograde verttbrate an 
cestry for man But to argue that the pronograde 
simian ancestry of man is evidenced in the re 
appearance of the haemal arches in the human embryo 
dunng the second and third months of development” 
is sheer nonsense Haemal arches are developed in 
birds and one would have as good justification for 
saving that this proved that man descended from a 
volant ancestor as Prof Keith has bv the parallel 
argument for claiming man s descent from a simian 
pronograde ancestor Both arguments are fallacious 
and stupid 

Whilst the whole trend of Prof Keith s remarks 
appears to be directed towards a vindication of the 
pronograde simian ancestry of man he seems m the 
end to disagree with the ancestral position of Tarsiui 
spectrum for which Prof Wood Jones claims a special 
human relationship Yet of this animal he savs 
in its tail and tail musculature Tarsius is a pure 
pronograde Primate I should be sorry to destroy 
the last bridge by which Prof Keith s views might 
be reconciled with mv own but I have no hesitation 
in saying that Tarsius is certa nlv not a pure prono 
grade and that moreover no living animal the habits 
of which are open to observation should be judged as 
a pronograde by an examination of the mus ulature 
of its tail F Wood Jones 

The University Adelaide South Australia 
April 10 


Twenty five years ago it w as mv privilege to teach 
Prof Wood Jones he now repays me with interest 
and with some degree of vigour The matter wherein 
we differ has a very direct interest not only for those 
who are seeking to unravel the history and relation, 
ships of man by means of anatomical evidence but 
also for every zoologist who relies on structural details 
for arranging animals in a natural or evolutionary 
series In man and m the four anthropoid apes— 
the gorilla chimpanzee orang and gibbon—the tail 
has undergone a peculiar transformation—a sacralisa 
tion It may be named—for Its vertebrae have become a 
mere submerged appendix of the sgprum The de 
pressor muscles of the tail have become spread out 
t b form a muscular hammock on which the pelvic 
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viscera are supported With tins sacrahsation of the 
tail there are numerous correlated changes in the 
v ertebra and muscles of the spine in the musculature 
of the body wall and thorax and m the shape and 
arrangement of the viscera of the body-cavities 

As will be seen from his letter, Prof Wood Jones 
is of opinion that each member of this orthograde 
group of Pnmates—man gonlla chimpanzee orang 
and gibbon—has acquired the sacrahsation of 
die tail independently of each other m his opinion 
we are dealing with remarkable resemblances 
produced by convergence On the other hand it 
seems to me a more rational explanation to believe 
that evolution is true and that all the orthograde 
Pnmates are the progeny of a common stock—the 
primitive orthogrnde stock—and that we are there 
rare dealing with a common inheritance Seeing that 
all have a nervous system cast in a common mould 
with vascular alimentary muscular nnd bonv systems 
which differ only m detail we do much less violence to 
what st know of the laws of evolution bv adopting 
my explanation than if we accept that offered by Frof 
Wood Jones In no other Primate save the five 
mentioned above has the tail undergone sacrahsation 
The guinea pig the Barbarv ape and Cynopithecus 
have no bearing on the point in question their tails 
have not undergone sacralIsation To compare the 
posture and method of progression of the kangaroo 
to man or an anthropoid ape is of the nature of 
burlesque 

In mv original paper on vestigial tails I made special 
allusion to Tarsius because Prof Wood Jones has 
misled public opinion as to the structural relationship 
that exists between anthropoid apes and man He 
holds on what I consider a flimsv basis that man 
has been evolved from a Tarsius like ancestor and 
that between this ancestor and man there must be a 
senes of undiscovered links Tarsius has a parhcu 
larlv long tail in no sense can its posture or method 
of progression be said to be like that of the ortho 
grade Primates In the manner in which its tail 
muscles are arranged Tarsius resembles pronograde or 
dog like apes It has no clam to be called humanoid 
whereas m this as in a thousand other structural 
characters the anthropoid apes can claim not a 
resemblance but an Identih Arthur Kkith 


The Stationary H- and K Imet of OaMum in SteRar 
Atmospheres 

It has been noticed bv mam observers that the 
space surrounding earlv B classes of stars (e g 
8 Ononis) often show absorption of H and K lines 
of calcium* which do not snare n the Doppler dis 
placements of the other absorption lines of the stellar 
spectra This suggests that these stars are enveloped 
in an atmosphere of calcum vanoir w I eh does not 
partake in the orbital motion of the stars (Natx rb 
Apr 1 a 1 p 247) 

There is of course naturalh a difficult m realising 
why calcium alone of all elements should be found 
to occur in the attenuated atmospheres surrounding a 
stellar system Very closely connected with this 
phenomenon is the observational fact that in the flash- 
spectrum of the sun the longest arcs are those come 
sponding to calcium H and K lines Indicating that 
in the sun also the outermost layers (according to 
Mitchell 14000 km above the solar disc) are com¬ 
posed of calcium Hvdrogen the lightest of elements, 
which see should expect to occur in the highest 
la vers, disappears at a much lower level (8000 km, 
according to Mitchell) 

The problem is naturatlv a complicated one but 
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I think that a way to solution is afforded by the 
theories of selective radiation-pressure and of the tem¬ 
perature-ton isation of gases advanced by me in 
the following papers — On Radiation Pressure and 
the Quantum Theory ” (Astrephystcal J ournal Septem¬ 
ber 1919), On Selective Radiation Pressure, etc * 
(Journ Coll of Science, Calcutta, ioao) Ionisation 
in the Solar Chromosphere etc ” (PM Mag vol 
xl 1920), and On a Physical Theory of Stellar 
Spectra (Proc Roy Soc Lond May 1921) 

According to these papers the H and K lines are 
the resonance-lines of Ca+, is of a calcium atom 
which has lost one electron The resonance-line of 
neutral calcium is the g line As4227 In the Fraun¬ 
hofer spectrum we get H, K, and g showing that 
m the solar photosphere calcium is largely ionised 
owing to the high temperature prevailing there At 
higher levels owing to diminution in concentration 
the ionisation becomes complete so that the g-hne 
disappears entirely leaving onlv the H and K lines 

The sun is a dwarf star of the Go class corre¬ 
sponding to a surface temperature of "000-7500° K 
When we consider the spectra of the still hotter 
stars classes F A and B we find that the g line 
becomes fainter and fainter until it disappears alto- 
gether from the B8A class In the still hotter stars 
we have only the H and K lines showing that they 
do not contain neutral calcium at all but onlv ionised 
calcium 

This explains the varying behaviour of the e line 
and of the H and K lines but we have still to deter¬ 
mine the force which drives Ca+ to the outermost 
layers It is natural to conclude thst the forces which 
are responsible for driv ng calcium absorbing H and 
K to the greatest height in the solar atmosphere 
are also responsible in the case of stars having a 
lirger surface temperature for driving calcium to 
the surrounding part, of space Now what can this 
force be and whv should this show a preference for 
calcium ? 

In the rise of the sun I have attempted to show 
that this force is furnished by the pressure of radiant 
energy from the solar disc acting in 1 selective way 
upon the Ca+-atoms The term selective ’ is most 
important here an 1 requ res an explanation Radia 
tion pressure is due to absorption and therefore in 
the case of a gas illuminated by white light only 
those pulses which the gaseous atom is capable of 
most frequently absorbing are effective in producing 
pressure A gas can usually absorb lines of the 
principal series alone but the lines of the subordinate 
Ser cs are absorbed onlv in exceptional circumstances 
and even then to a much smaller extent so that the 
maximum lifting effect of radiation pressure is to be 
expected onlv in the case of atoms absorbing the 
resonance lines (For more detailed arguments tee 
the papers above mentioned ) In addition to this the 
lifting force would depend on the intensity of the 
region corresponding to the absorbed lines In the 
spectrum of the continuous background of white 
light and on the solid angle subtended at the atom 
bv this background 

In the case of the sun the surface temperature » 
7300-7500° K (Biscoe Astroptvmcal Journal vol xlvi 
p 355) so that according to Wien’s law A^T-b, 
the maximum of emission lies at A>>3920 A U very 
dose to the H- and K lines of Ca+ Also these lines 
are the resonance-lines of Ca+ eo that we have here 
the maximum effect of selective radiation-pressure 
The retonanoe-llne of hydrogen is at Aa 1216 A U 
and therefore the effect of radiation-pressure is 
extremely small 

It is not possible to sav whether the lifting posver 
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of selective radiation-pressure alone is capable of 
neutralising the foroe due to the gravitational attrac¬ 
tion of the aun but it looks very much as if this 
were so Without being dogmatic on this point we 
can work out the consequences of this assumption 
In the case of stars having a much larger surface 
temperature say 14000° K B8A class the value 
for H- and K light would be mifch larger so that the 
radiation pressure is still greater and in some cases 
preponderates over the greater value of gravitational 
force on these stars Thus Ca+ atoms would be 
driven very far into the surrounding space They will 
be prevented from absolutely leaving the system be 
cause with increase of distance the solid angle sub 
tended by the disc of the star at the atom would 
dimmish and a condition of equilibrium would at last 
be reached 

The same phenomenon occurs to a smaller extent 
in the case of the sun with Sr+ and Ba+ which have 
their resonance lines near the spectral region of maxi 
mum intensity but owing to their greater atomic 
weight the compensation is not so marked Still Sr+ 
is verv promtnent in the chromospheric spectrum 
rising to a height of 6000 km 

The question may be asked Why do we not obta n 
the same phenomenon in the case of the other 1 ght 
elements’ rhese can be divided into two broad 

n M (1) non metals like H He N O Ne and 
aving a high lomsat on potential of which th 
resonance-lines lip in the extreme ultra-violet —e g for 
H atA=*3i6AU for He at A=585 A U (Lyman 
and Fricke Phtl Mag May 19*0)—-and can be de 
tected only by subordinate lines—for helium bv D 
2p~md for hvdrogen bv the Balmer lines Natur 
ally the effect of selective radiation pressure is small 
on these elements (2) Elements Ike Na K Mg 
AJ Sc Ti Fe which have an ionisation potential 
varying from 4 to 8 volts Under the conditions 
treated here these are mostly ionised but the rcson 
ance lines of these ionised elements lie mostly out 
side the region available for observation e g the 
resonance line* of Mg+ are A = 2795 <; 38027 The 

resonance lines of Na+ and K+ have not yet been dis 
covered and probablv he in the extreme ultra violet 
Sc+ and Ti+ are represented by prominent lines in the 
chromospheric spectrum but it is not yet known 
whether these are resonance lines of these elements 
The hypotheses thus appear to be promising but 
nothing final can be said before we can calc date the 
absolute value of the selective radiation pressure on 
an atom According to Eddington (Monthly Notices 
R A S 1 p20 vol Ixxx p 723) the absolute value 
of the radiation pressure is too small to account for the 
total neutralisation of gravitational force on the sun 
but in that paper the consequences are worked on 
the basis of the continuous theory of light The fore 
going line of invest gation at least brings out the 
intimate connection between the stationary character 
of tiie H- and K-lines in the space round the stars 
and the great prommrtiee of these lines In the chromo¬ 
spheric spectrum It shows that the higher chromo 
spheric levels as well as the space round B and A stars 
may probably contain besides Ca+ also Na+ K+ 
Sc+ T 1 + and Mg+ but owing to the fact that our 
observations have to be limited between Am3000 A U 
and 6000 A U and that none but the resonance lines of 
Ca+ He within this region we can detect nothing but 
Ca+ But If some day we can overcome the limita 
tion imposed bv atmospheric absorption probably we 
shall be able to detect U+ Na+ Mg+ K+ m the 
atmospheres surrounding B-stars which show 
station try H- and K-Hnea Msoh Nad Saha 

Berlin Mav 8 
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My gentle touch has started an avalanche indead, 
but I remain unmoved Sir Archdall Reid asks 
(Nature June 3 p 425) Is not all systematic 
zoology and botany founded on this kind of classifica 
tton? —a classification based on definite concrete 
facts of structure in which there is little or 
nothing based on causes on antecedents and con 
sequents or on hypothesis lhe answer is in the 
negative May I illustrate briefly some kinds of 
interpretation that a systematist las to employ’ 

There lie before me some mushroom shaped objects 
from the Permian of Timor clearly echmodcrmal and 
actually described as the swollen spines of a sea- 
urchin Such a spine is normally attached to the 
shell of the urchin by a ball and socket joint These 
bodies however present at the end of the stalk three 
articular facets each with a straight fulcral ridge 
so placed that the fulcral ridges form an approxi 
mately equilateral triangle Now setting all resem 
blances aside it is obvious that i single appendage 
cannot be attached to an immobile base by three facets 
so disposed because the result of such an arrange¬ 
ment is immobility It follows from equally clear 
ncchamcal principles that each facet must itself have 
borne a single appendag Consequently the mush 
i x>m nke bodv is not in appendage but a base which 
once bore three appendages In short it must be 
the cup and base of a crinoid Having reached this 
conclusion bv the application of mechanical principles 
one attempts to applv so Tie test even if not a crucial 
test in the strict sense The stcreom of a spine is 
relatively light and the meshwork in the axial region 
is still more open the stcreom of a fused crinoid 
base is dense Sections across the Timor fossil show 
that its stcreom is of the latter character Not until 
all the facts have thus been interpreted can we pro 
ceed to apply the methods of a postal address and 
deliver our fossil at its proper street and number in 
Crinoid town 

But there are cases in which the address is almost 
illegible or has been so often crossed through and re 
written that recourse must be had to skill higher than 
that of a letter-carrier I am at the moment trying 
to identify some fossil Blastoids from North America 
Of recent vears the rocks in which these genera are 
found have been s > minutely subdivided »nd the species 
have been so finely discriminated that the ordinary 
descriptions and kevs (postal d rectories') cease to be 
f much help In this class n others the same 
forms appear to recur at intervals of time and a 
correct interpretation denands a close study of the 
development in correlation w th the chronology by 
applvmg as others have done the theory of rerapitula 
t on we mav unravel the tangle It is not only fossils 
that furnish such problems to the philosophic Inter¬ 
preter Dr Ann indalt was sh iwing me yesterday 
some Gastropods fron Asiatic lakes that have to bi 
dealt with in iust the same wav 
If we turn to the broader divisions of systematic 
zoology we derive still less aid from those simple 
rule of thumb methods which represent to Sir Arch 
dall Reid the principles of taxonomy At everv step 
the modem systematist is considering origins for 
him the truth or falsify of such principles as “the 
irreverstbillty of evolution ” is of vital importance 
his very diagnoses embody speculations But the 
svstematlst recognises the metaphysical nature of his 
classifications and he is perpetually seeking some 
crucial instance that shall give them a more secure 
basts of fact He prophesies for example the exist¬ 
ence of some connecting type at a certain period and 
then he goes and ft lids it 

-So much for the systematist 1 As for the biologist 
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at Luge, I do not believe lie Is averse from employing 
crucial teat* Hi* difficulty in the manifold processes 
of hfe u to formulate tests that really are crucial 
Sir Archdall Reid thinks it an easy matter and he 
takes recapitulation as an Instance At the moment 
when his letter was published some of us were dis 
cussing that very question at the Linnean Society and 
Sir Archdall Reid had he been present would have 
seen that the issue was far from being the simple one 
that he imagines F A Bathrr 

June 4 


A New AesuitieaJ Phenomenon 

When living near Croydon aerodrome during the 
earlier part of the wir I noticed that the higher 
pitched sounds apparently given out from an aeroplane 
flying nearly overhead varied with the height of my 
ear above the ground thus by bend ng down to one 
half one s normal height the pitch of this higher note 
rose an octave 1 have on many recent occasions 
confirmed this result This phenomenon is most 
noticeable when standing on a smooth road or lawn 
and is scarcely distinguishable on a rougher surface 
such as a hayheld the logical conclusion is therefore 
that it is due in some manner to reflection from the 
ground The pitch of the note varies also with the 
angle of elevation of the aeroplane and s not generally 
audible unless this is more than about 45° Since 
the pitch rises continuously as the head is lowered 
the apparent explanation is that the note is due to the 
interval between the arrival of the direct and reflected 
waves from Impulses radiated from the aeroplane—that 
is to say no note of this definite pitch comes through 
the air from the aeroplane only a regular or 
irregular succession of unpulses the time periods of 
which have no relation to the observed note for it is 
obvious that merely bowing to the aeroplane could not 
alter the pitch of any note it might be giving out (It 
is well known that a note of much lower pitch due 
to the engine is always present but it is not in this 
sound that the variation takes place although it is 
possible that these are the waves from which the 
variable high note is produced by reflection) The 
pitch of the sound with wh ch we are concerned is 
thus due to the fixed interval between the arrival of 
the direct and reflected impulses and thus depends 
upon the height of the observer and the angle of 
elevation of the aeroplane An interesting deduction 
from the discovery is that the ear is able to appre 
ciate pitch from a succession of double impulses if 
the interval between the elements of each double 
impulse Is constant 

The phenomenon is not in any wav peculiar to 
aeroplane no ses I have observed it with equal dis 
tinctness though the sound was fainter when stand 
ing under an aspen tree in a light breeze Through 
the rustle of the leaves could be distinguished a note 
of quite definite pitch which as before, rose to its 
octave on lowering the head to half one s height 

In support of the explanation I have given it may 
be remarked that the pitch of the note observed seems 
to correspond with die interval of time between the 
arrival at the ear of the direct and reflected impulses 
as calculated from the velocity of sound in air 

From the physiological po nt of view it would be 
interesting’ to make a laboratory test using a disc 
siren with the holes pierced in groups of two all 
pairs being similar to one another but grouped at 
unequal spaces on the circumference thus the passage 
of each pur would give a double puff but the double 
puffs would be in an irregular succession This 
would, no doubt give a definite note corresponding 
m pitch to the Interval between members of a pair of 
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holes and would be a further confirmation of my 
explanation 

That two impulses alone appear to give a sense of 
definite pitch is interesting and seems to indicate the 
existence of a resonating system in the ear Expert 
ments such as I have suggested with a disc siren 
might therefore help in the solution of the much- 
discussed problem of the function of Corti s organ 
Another and more general senes of experiments would 
have the object of finding whether as is indicated bi 
my observations all sounds when heard by an ob 
server near a reflecting surface have in addition to 
the incoming fundamental note a note of a pitch 
depending on the distance of the observer from the 
reflector This phenomenon is known to have 
occurred as regards electric waves in Hertzs 
classical experiments Unfortunately press of other 
research work prevents me from carrying out tests 
in this f urinating subject but perhaps someone more 
directly interested may find time to develop t further 
J Frskinf Murray 
Directorate of Research 
Air M nistry Kinpsway London W C a 


Herons and Ftsh 

It was commonly believed and asserted by old tune 
writers on natural history that from the feet and legs 
of the common heron exuded an oil with a peculiar 
odour which attracted fish within striking distance of 
the bird s powerful beak Anglers used to mix the 
fat of a heron with flour and other matter and moint 
their baits with it whereby says John Jonston in 
his Historia Naturalis (1657) minfice pisces 
llliciuntur 

I have never regarded this theory as of greater value 
than many others propounded by medieval empirics 
but it was recently brought vividly to mind by what 
has taken place In the garden of one of my country 
neighbours In this garden there is a rectangular 
pond measuring about 30 ft by so ft The sides are 
of dressed masonry which extends under 9 in of 
water so as to form a continuous ledge a yard broad 
beyond which the depth drops suddenly to between 
■4-4 ft wherein some of Marhac s water lilies are 
grown The pond was stocked with goldfish which 
throve well until a heron found its way there and 
his succeeded in exterminating them The owner of 
the garden a good observer upon whose statement I 
cm relv tells me that the biro always took its stand 
in one comer of the pond on the ledge covered bv 
the shallow wster and that the goldfish moved out 
of the deep water into the centre and congregated 
round the heron who picked them up at leisure Had 
the fish remained in the deep water which they usually 
inhabited of course the heron could not have reached 


Although I draw no inference from this incident it 
seems worth mentioning It would be interesting to 
hear of an authentic parallel case 

Herbert Max wet l 


Monreith Wigtownshire 


Why do Worms Dis? 

Many times during the last twenty yean I have 
been tempted to make the following communication 
My house backs on to and is partly built into the 
old cliff at St Leonards-on Sea and my back door 
opens on to a road cut Into the face of the cliff The 
road is well tarmacadamed and watertight The 
esplanade at St Leonards Is wide tar-gritted, and 
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watertight, and it contain* a number of ornamental 
flower beds surrounded by low brick and cement 
walls surmounted by cornices which overhang a 3 in 
The sqrfaces of the beds are about ia in below the 
top of the walls 

On certain occasions I find worms m the back 
street generally of medium to a rather large size 
which have the appearance of being drowned 
although it is very rarely that life is extinct On the 
esplanade they are present in large numbers They 
occur at all points between the beds and the sea wall 
over which many of them must pass for one can find 
them on the watertight stone undercliff One 
naturally expects norms to rise after ram but in a 
wet season 1 have known eleven wet days in succe* 
sion without a single worm appearing while on the 
twelfth day large numbers were to be found on the 
pavements the road and the back street On the 
other hand, I have known them to occur after a ram 
storm following dry weather In several years the 
dates in November and January have coincided The 
hrst thing that strikes one is that the phenomenon 
occurs only at long intervals and then such large 
numbers participate in it At other times one may 
never see a single worm 1 have often wondered if it 
were in response to a mlgratorv instinct 

lhe mystery is how these worms mount a wall 
is in high and negotiate the overhanging cornice 
On several occasions I have known quantities of 

whitebait" and other things that occur at the sur 
face of sea water similarly strewn upon the esplanade 
and roads and I have been tempted to ask if these 
worms have not been caught up similarly and returned 
to earth with the rain W J Lewis Abbott 

I THINK Sir Ray Lankester (Nature June 2 
p 424) will agree with me that earthworms when 
underground must frequently or usually be in contact 
with other moist surfaces My impression is that In 
drv weather when the upper layers of soil con tarn 
only adsorbed water and are what we call dry 
earthworms seek the lower layers where the particles 
are moist that is are surrounded by a surface film 
of liquid water however thin this may be When 
in such a moist layer the surface of the worm must 
at many points be obtaining its air supply through the 
medium of water which is not part of itself The 
air as Sir Ray Lankester says reaches the worm 
through the porous soil and I think in part through 
the moisture on the surface of the particles The 
statement in my letter in Nati rp of Mav 19 can ad 
mittedlv be read as implying that the worm was partly 
dipped in slime or mud but this was far from my 
meaning J H Costp 

Teddington 

Vitality of Oorte-teed 

By way of supplementing my letter to Nature of 
September 36 1918 (vol al p 65) on the above 
subject it may be of interest to record the fact that 
the seedlings arising from seed which has lain dor¬ 
mant in the soil for a quarter of a century havt 
produced vigorous plants A small part of the 30 acre 
field was not reploughed owing to its steepness and 
the gorse seedlings which came up on it after the 
war ploughing of the winter 1917-18 have been 
allowed to grow They are now in their fourth 
season of growth and are good sized bushes averaging 
i ft in height which have been this spring a mass 
of bloom like the gorse generally m this district and 
I believe throughout the country 

I can also add another year making twenty six in 
att to the vitality of buried gorse seed the Held in 
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question save for the above mentioned steep slope, 
was reploughed in the winter 1918-19 with the result 
that a fresh crop of gorse seedlings appeared the 
following summer lhe field has now reverted to 
grass and these tw o > ear old seedlings are being 
grubbed up John Parkin 

The Gill Bin)ton Gunberland June 3 

Habits of the Hedgehog 

In the article on the hedgehog which appeared in 
Nature ot May 19 p 375 mention is made of the 
widespread beliei that hedgehogs suck the teata of 
cows Although farmtii. have insured me that they 
have found evidence of milk 01 the hedgehog 1 do 
not think that any credence enn be given to the 
statement lhe belief probably arises from the ex¬ 
trusion of the contents of the vesiculse gemmates of 
the buck hedgehog when crushed kicked or other¬ 
wise injured The vesicul«e senunales are when full, 
extraordinarily large in proportion to the size of the 
animal and the milk) fluid enn easily be mistaken 
for cow s milk especially when the hedgehog has 
rolled itself up for defensive purposes and the face 
has become smeared with the seminal fluid 
That hedgehogs will eat young birds I have had 
personal experience but I doubt if they do much 
damage to game in this way 
In 1906 and 1907 several albino hedgehogs were 
found at Goathland Yorkshire I attempted to crosa 
an albino doe with a normal buck but when placed 
together the latter promptly attacked and killed it 
In attempting to breed them in semi-captivity ut in 
a large walled garden I found that the bucks hamed 
the does a good deal thus rendering it difficult to 
secure a litter and that if the nest was disturbed the 
mother would frequently eat her )oung This proved 
a real difficulty in the experiments 

G A Auden 

Birmingham Max 29 

Principles of Picture-hanging 

I hfrf is no need for picture w ire (Nature May 10, 
p 362 May 2b p 395 June 2 p 438) if the principle 
is adopted described 11 the Tit les Engit eermg Supple¬ 
ment of April 191) of the application of Kelvin s 
hive Point principle to the pictirel ngmg 
A rail say of nluk enamelled el ctru. conduit tube, 
is supported long the 11 at n appropriate height 
on bracket hool s fixed 11 ll \ ill and the pictures 
are hung on the r 1 b\ two l t iron hooks fastened 
n the back of th ujj r ed^ of the fiame This 
gives four point of co tict nd the fifth is made 
b\ a round he id d uev the lower edge to set 
the face at an ppropriate cant One degree of free¬ 
dom is still left of i motto i of the picture sideways 
into the desired place A picture is lifted off in a 
trice and thrown oit of the window in case of fire, 
as of a gallery f poitruts in an old mansion aqd 
the pictures can be hung over each other two and 
three deep if space is limited as m the Royal 
Academy 

The principle is appropriate in a modpm physical 
workshop for the support of apparatus however 
heavy bracketed out from the wall if a plate is built 
into a course with a projecting Up A nail cannot 
be driven into the glazed brick wall but a picture- 
board can bo kept for that purpose and placed where 
required The difficulty is avoided of the suspension 
of apparatus from the roof or celling 
The principle seems to have been employed in the 
Pinacotheca of the ancient Acropolis of Athens 

G Grbenhill 

1 Staple Inn WC> June 6 
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Oersted—the Discoverer of Electro magnetism 1 


/~\N July at t8ao Hans Christian Oersted of 
^ Copenhagen, announced his great discovery 
to the world m a circular letter m Latin Expert 
menta circa effectione conflictus electnci in acum 
magneticam He describes in detail the ap 
paratus he employed emphasising the fact that 
the galvanic circle must be complete, and not 
open which last method was tried in vain some 
years ago by very celebrated philosophers gives 
a list of distinguished men who had witnessed the 
new effect and then writes — 

Let the straight part of this wire —1 e the 
wire uniting the two poles of the battery— be 
placed horizontally above the magnetic needle 
properly suspended and parallel to it if necessary 
the uniting wire is bent so as to assume a proper 
position for the experiment Things being in 
this state the needle will be moved and the end 
of it next the negative side of the battery will 
go westward If die distance of the uniting wire 
does not exceed three quarters of an inch from 
the needle the declination of the needle makes an 
angle of about 45° If the distance is increased the 
angle diminishes proportionally the declination 
likewise vanes with the power of the battery * 
A later communication a states that he discovered 
by continual experiments during a few days the 
fundamental law of electro magnetism viz that 
the magnetical effect of the electric current has 
a circular motion around it 
The Royal Danish Society of Sciences is cele 
bratmg the centenary of Oersted s discovery by 
the issue of a collected edition of his scientific 
papers and the work before us is an essay by 
Mrs. Kirstine Meyer forming the first volume 
of the collection 

H C Oersted was born at Rudkjobing 
in 1777 His father was an apothecary 
and Hans Christian and his younger brother 
A C Oersted afterwards a distinguished jurist, 
received their early education from a German wig 
maker and his wife who taught them to lead and 
speak German but whose knowledge of anth 
metic wns limited to addition and subtraction an 
older schoolfellow taught them multiplication a 
friend of the fam ly division From their eleventh 
and tenth years respectively they helped their 
father m his pharmacy In 1794 they went 
to Copenhagen to finish their preparation for 
their first academic examination which they 
passed with honours As undergraduates 
they were admitted to Elers College founded in 
1691 which still provides free residence and 
» small scholarship for needy students They 
went through the un versity course together 
With distinction studying mathematics and 
ched ns try and being greatly interested in philo 
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sophy Kant s teaching was then expounded in 
Copenhagen by Prof Riisbrigh and his lectures 
markedly influenced them The lectures on astro 
nomy and physics attracted H C Oersted to the 
study of science his brother became distinguished 
for his philosophical writings but throughout 
Hans Christian s life we can trace the effect of his 
early philosophical studies in his work In 
1798 he writes I promised you in our last con 
vernation to give you an account in letters of the 
systematic part of chemistry I keep my 

promise with pleasure both for your sake and for 
that of science which you know I find so much 
pleasure in communicating to others The same 
year the brothers became members of the editorial 
staff of a short lived journal a philosophical reper 
tonum the chief object of which was to defend 
Kant 8 works 

As regards experimental work the elder Oersted 
was limited mainly to the chemical training re 
ceived in pharmacy where he was employed the 
university had no physical equipment He was 
helped however by Prof Manthey professor of 
chemistry and owner of the Lion Pharmacv 
Manthey was abroad during 1800 and 1801 and 
Oersted managed his pharmacy Volta s discovery 
of the galvanic battery had just been published 
and Oersted s earliest experiments were con 
nected with the behaviour of various forms 
of cells and w th the testing of a theorv 
advanced by Ritter to account for the de 
composition of water by a current that water 
plus negative electricity produced hydrogen u h le 
water plus positive electricity produced oxv gen He 
measured his currents for these experiments by 
the aid of a voltameter nrranged to collect in a 
graduated tube the products of the decompositio 
In 1801 Oersted had hopes of a professorship or 
readership in the university but he was then 
looking forward to the prospect of a journey 
abroad rendered jjossible by a grant from Cap 
pel s Travelling I egacy and in a letter to 
Manthey he says that he would rather resign any 

B ist than give up the prospect of the journey 
e started in the summer of 1801 and was away 
until the end of 1803 For a time the world was 
at peace Napoleon was First Consul the war 
between France and Austria was stayed tem 
poranly by the Peace of Lun^ville (February 
1801) The victory of the Nile 1798 and of 
Aboukir Bay 1801 ruined the French plans for 
an attack on India through Egypt while access 
to the Baltic and the defeat of a combination 
of the Northern Powers against England 
were secured by Nelson s victory at Copenhagen 
in April 1801 The Peace of Amiens followed in 
March 180a and intercourse between men of 
science of all nations wis at once renewed To 
us in 1931 the rapidity with which this took 
place is somewhat surprising 
Oersted went first to Weimar At Gottingen he 
was introduced to Ritter, whose electrical re- 
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searches impressed him greatly. From Weimar 
he went to Berlin, where he heard Fichte and 
Schlegel lecture. At Weimar he had become ac¬ 
quainted with a work by Wintcrl, “ Prolusiones ad 
Chemiam Decimi Noni,” and set himself to make 
this more widely known, publishing in 1802 a 
book, “Materialen zu einer Chemie des neun- 
zehnteo Jahrhunderts,” the object of which was 
to show the common origin of physical and 
chemical forces. The book was severely criticised 
everywhere, and WinterPs chemistry, founded on 
two mysterious substances, \ndronia and 
Thelycke, has long since been consigned to the 
oblivion it deserved; but the root-idea, the 
common origin of most natural forces, lav at the 
basis of much of Oersted's future work. 

From Berlin Oersted went to Paris, \isiting 
Ritter at Weimar on the way, and taking 
part in some of his experiments. On de¬ 
scribing these in Paris, especially the inven¬ 
tion of what wa9 probably the first storage 
battery—a storage column, Ritter called it: 
a pile of copper plates separated by discs of 
moist cardboard, which retained a charge for some 
time after it had been connected to a batterv, and 
was capable itself of giving out a current when 
its extremities were connected by a wire—Biot 
asked him to write and advise Ritter to compete 
for a prize of 3000 livres offered bv the First 
Consul for the most important electrical or gal¬ 
vanic experiment w’hich might compare with the 
invention of the voltaic pile. 

Oersted rc-w'rote in French the essay Ritter sent 
in, but the author had stated that his storage 
column, when placed in a vertical position, became 
charged through the electrical influence of the 
earth. Experiments at Paris lailed to verify this, 
and the prize went elsewhere 

Oersted returned to Copenhagen in January, 
1804, and was disappointed at not receiving the 
professorship of physics, which had been vacant 
for some time. The warden of the universitv 
considered him a philosopher rather than a 
physicist, and it was not until 1806 that he became 
professor extraordinarius. In 1807 he repeated 
and extended Chladni’s work on vibrating plates, 
using Lycopodium in place of sand He noted, 
but could not explain, the action of the Lyco¬ 
podium in collecting in the places of maximum 
vibration; that was left for Faraday. 

In 1812 and 1813—the years of Moscow and 
Leipzig—Oersted again visited Berlin and Paris, 
and, encouraged by the reception he met with, 
published his “View of the Chemical Forces of 
Nature,” in which, while expressing his indebted¬ 
ness to Ritter and Winter], he dissociates himself 
in many respects from their theories. He avows 
his continued belief in the essential unity of natural 
forces, and, while his views are often vague and 
unsatisfactory, he proposes that "the experiment 
should be made whether electricity in one of its 
most latent forms could act on the magnetic 
bodies as such.” The answer came in 1820. The 
book was well received everywhere. Thomson 
writes in the “Annals of Philosophy, 1819," deal- 
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ing with a later French edition: "The book is 
highly worthy the perusal of all those British 
chemists who aim at the improvement and per¬ 
fection of their science. It is rather surprising 
that a work of such originality and value should 
have remained for these tour years quite unknown 
in this country.” 

In the years which followed, Oersted was busily 
occupied with routine work. In 1815 he became 
secretary of the Society of Sciences, and in 1817 
professor ordinarius In this capacity he delivered 
a scries of monthly lectures to advanced students 
on the progress of science, and it was at one of 
these in the spring of 1820 that his great discovery 
was made. His own description of this will be 
found in the article in the “Edinburgh Encyclo¬ 
paedia " ulready referred to • After stating that 
the luminous and heating clicet of the electrical 
current goes out in all directions, “so he thought 
it possible that the magnetical effect could likewise 
eradiate ” ; and after referring to magnetic effects 
produced by lightning, he continues: “Ihe plan 
of the first experiment was to make the current 
of a little galvanic trough apparatus commonly 
used in his lectures pass through a very thin 
platina wire which was placed m or a compass 
covered with glass. The preparations for the 
experiment were made, but, some accident having 
hindered him from trying it before the lecture, he 
intended to defer it to another opportunity; yet 
during the lecture the probability of its success 
appeared stronger, so that he made the first ex¬ 
periment in the presence of his audience. The 
magnetical needle, though included in a box, was 
disturbed; and as the effect was \ery feeble, and 
must, before its law was discovered, seem very 
irregular, the experiment made no strong im¬ 
pression on his audience.” Nothing further hap¬ 
pened for three months; lie delayed his researches 
until a more convenient time, when a large bat¬ 
terv, constructed by his friend Esmark and him¬ 
self, was available, and then, during a few days 
in 1820 July 15-20—he made the series of 
experiments winch was announi ed in the Latin 
circular letter of July 21 already quoted. 

A letter from his pupil Hanstcen to Faraday, 
printed in Bence Jones’s “Life of Faraday,” gives 
a fuller account of the original discovery: “At first 
he had placed the wire at right angles to the 
direction of the magnet, and found no effect. After 
the end of the lecture he said • * Let us now once, 
as the batters is in activity, try to place the wire 
parallel to the needleas this was made, he was 
quite struck with perplexity by seeing the needle 
make a great oscillation almost at right angles 
with the magnetic meridian. Then he said: ‘I-et 
us now invert the direction of the current,’ and the 
needle deviated In the contrary direction. Thus 
Ills great detection was made, and it has been 
said, not without reason, that he tumbled over 
it by accident. He bad not before any more idea 
than any person that the force should be trans¬ 
versal. But, as tagrange has said of Newton on 
a similar occasion: 1 Such accidents only meet 
persons who deserve them Hanstecn’s remark 
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would appear to do less than justice to his master, 
and has proved rather unfortunate, lending colour 
to the impression that the whole discovery was 
due to chance Hus was far from being the case 
Oersted had for years been seeking a connection 
between electricity and magnetism, and the dis¬ 
covery was the result of his search 
Not the least instructive part of Mrs Meyer’s 
very interesting book is a series of sheets repro 
duced in facsimile from notes, mostly in his own 
handwriting, found among Oersted s papers, 
which give in detail the experiments with the 
large battery during July, 1820 Not only 
did he experiment with a straight wire, but 
also with one bent into a loop so as to form one 
complete turn of a circuit, which thus had 
its north and south face Oersted saw that 
such a circuit acted like a magnet The effect of 
replacing the magnet by needles made of non¬ 
magnetic material was tried, and it was found 
that they were not disturbed by the current 
The results, announced to all centres of scientific 
activity, at once produced a great sensation The 
paper was published in various journals, and 
among others in Schweigger s Journal for July, 
1820 and the same number contains an 
iccount of further exjieriments of importance 
Oersted showed in this secoi d communication 
thit the effects do not seem to depend 
upon the intensitv of the elec trie ity but 
solely on its quantity ”—in mode rn w ords on 
the eurrtnt and not on the e m f of the supply 
burthtr he showed by suspending by a fine 
torsion wire a small battery and the c lrcuit through 
which the current passed that the tffect is rrcip 
roc-il on bringing a magnet pole up to on< face 
the circuit is repelled on bringing the same pole 
up to the other fact it is attracted 

But while Oersted s experimental work is id 
mirablc and his demonstration romplctc it is not 
easy to follow his theoretical ide is He speaks 
continually of the conflict of the electricities * 
which constitutes a current The positive and 
negative electricities flowing in opposite ways 
round the circuit come into conflict and it 
is through their struggle that the various 
effects are preiduced It would almost appear 
as though he thought th it the heat and 
light radiated from a glowing ronductor 
needed some violcnee for their origin—vio 
lenee provided by the struggle between the 
positive and negative electricities "He did not 
consider he writes himself "the transmission 
of electricity through a conductor as a uniform 
stream but as a succession of interruptions and 
re-establishments of equilibrium in such a manner 
that the electrical powers in the current were not 
in equilibrium but in a state ot continual conflict ” 
To this conflict he attributes also the magnetic 
action which originally he anticipated would be 
radiated outwards from the wire like heat and 
light Experiment proved otherwise the mag 
netic action showed itself effective in directions at 
right angles to the wire, but he did not grasp 
the idea of a gurrent of electricity flowing in the 
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wire accompanied by • field of magnetic force 
arranged in circlet round the path of the current 
In his view, the electricity acted directly 00 the 
poles of his magnet, and as the force was due to 
the electric conflict, this conflict took place, not 
only in the wire, but also throughout the surround¬ 
ing space through which the electricity flowed in a 
senes of flat spirals encircling the wire itself 
There was a transference of electricity in the direc 
tion of the wire, the path, therefore, of the current 
could not be a circle in a plane normal to the 
wire, but a spiral giving rise to a component of the 
motion parallel to the wire According to his 
first ideas, though he modified these later,' nega 
tive electricity repels the north pole, but does 
not act on the south pole," while positive elec¬ 
tricity acts on the south pole, but not on the north 
In 1828 Oersted wntes thus, possibly after he 
had become aware of 1 araday's work “The elec¬ 
trical stream has a magnetic circulation about its 
axis Lvery act of decomposition due to an elec¬ 
trical current in a given direction is accompanied 
by a circulation Through this electrical stream, 
which, as I have shown elsewhere, is propagated 
by alternations of positive and negative electricity, 
there is brought about a senes of charges and dis 
charges of particles in the direction of the stream, 
and a 1 lrculation in planes at right angles to it ’ 
ihc importince of this discovery was recognised 
everywhere In Germany, at a somewhat later 
date an attempt wis made by Gilbert and others 
to lay stress on its accidental nature Was alles 
1 orschcn und Bemuhen nicht hatte geben wollen 
dns br-ichtc ein Zufall Herrn Professor Orsted in 
Kopenhigen, he wrote in his Annalen in 
October 1920, and this view was accepted by 
manv of his contcmporiries, but elsewhere Oersted 
rtccivtd full and generous credit The French 
physicists led by Arago and Amp&re took up 
cagerlv the investigation of the new phenomena, 
and 111 a few months Ampirt established the laws 
of the mechanical action between electric currents 
The whole theory and experiment," writes 
Maxwell, 1 seems as if it had leaped full grown 
and full armed from the brain of the ‘ Newton of 
Tlectricity ’ It is perfect in form and unassail 
ible in accuracy, and it is summed up in a formula 
from which all the phenomena may be deduced 
and which must always remain the cardinal 
formula of clectro-dymmios Amjjirc s brilliant 
work somewhat overshadowed Oersted’s merit 
which, howevir, the 1 rench investigators fully 
recognised 

In England Sir Humphry Davy was the first 
to repeat the experiments, using for the work 
“ the gr^at battcrv of the I ondon Institution, con¬ 
sisting of 2000 plates of zinc and copper ”, he 
showed at an early date that the arc between 
two charcoal electrodes was altered in shape when 
a magnet was brought near In April, 1821, 
Faraday wrote an historical survey of the growth 
of the subject up to date, stating that Oersted’s 
results "comprise a very large part of the facts 
that are yet known relating to the subject," and 
pointing out that bis constancy in the puiwult of hts 
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inquiries respecting the identity of chemical, elec¬ 
trical, and magnetic forces “was well rewarded 
in the winter of 1819 by the discovery of a fact 
of which not a single person besides himself had 
the slightest suspicion, but which when once known 
instantly drew the attention of all those who were 
at all able to appreciate its importance and value.” 

From the autumn of 1822 to the summer of 
1823 Oersted was in Germany, France, and Eng¬ 
land. He is less enthusiastic than in the past 
about the German men of science whom he met. 

“ Schweigger at Halle has brains, but is a 
reed shaken with the wind His experiments are 
not of much importance. Kastner at Erlangen 1 
writes thick volumes compiled with much toil but 1 
without all judgment. Yclin at Munich makes 
indifferent experiments and lies much. But 1 
have found much that was instructive with 
Fraunhofer at Munich, so that I have been able ' 
to occupy myself with benefit there for about a 
fortnight." 

To the Frenchmen he is more kindly. “Mv 
stay here grows more and more interesting to me 
every day. The acquaintances I have made grow 
every day more cordial and intimate,” he 
writes to his wife from Paris in February, 1823 
He saw Biot, Fresnel, l’ouillet, Ampfcre, Arago, | 
Fourier, Dulong, and many others: such was the 
brilliant list of physicists then at work in Paris 
With Ampere he had many discussions as to their 
rival theories; at one time he thought he had dis- , 
proved the existence of the molecular currents I 
which in Ampire’s view constitute a magnet. 
Mrs. Meyer quotes from another letter an amusing 
account of a three hours’ discussion which took , 
place after a dinner given by Ampire. Among 
the guests were two of the host’s pupils, and of , 
them Oersted writes: " Even Ampere's two dis¬ 
ciples declared that my theory-was able to explain 
all his phenomena. They declare that so will 
Amp&re’s, and as his theory is nothing but the I 
reverse of mine, he having removed the circuits 
of forces discovered by me from the conductor to 
the magnet, it will no doubt be difficult to find an 
entirely decisive objection to his theory." 

The experiments which Ampire arranged for 
his benefit were not successful. " On the 10th I 
was at Ampire’s by appointment to see his ex¬ 
periments. He had invited not a few. ... He 
had three considerable galvanic apparatus ready; 
his instruments for showing his experiments arc 
very complex; but what happened? Hardly any , 


of his experiments succeeded. He is dreadfully 
confused, and is equally unskilful as an experi¬ 
menter and as a debater. 1 ' Somehow this is hard 
to believe; some at least of the confusion existed, 
we may suspect, in the mind of the narrator 
Ampere’s own descriptions of his work are 
models of clearness; his formula remains, as has 
been said above, " the cardinal formula of electro¬ 
dynamics." 

Oersted lived for some thirty years after the dis¬ 
covery of 1820, engaged almost to the last in 
physical work. During part of the time he was 
greatly interested in measurements of the com¬ 
pressibility of liquids. Details of some of these 
are given in a letter to Brewster dated December 
30, 1826. He was one of the first to realise the 
necessity of allowing for the expansion of the 
vessel containing the liquid, and a piezometer 
which he described in the Proceedings of the 
Danish Society of Sciences for 1821 has been 
frequently employed for measurements of the 
kind, though Oersted was mistaken in thinking 
that it avoided all the difficulties arising from the 
expansion of the containing vessel. 

Under date 1845 we have the following sug¬ 
gestion for a moving coil galvanometer: "A 
metal wire bent as a multiplier and able to revolve 
easily round two points is placed opposite the 
poles of a strong magnet in such .1 way that it 
will be deflected as soon as it is traversed by 
electricity.” 

In 1848 Denmark was at war, and in a 
letter of that date Oersted alludes to the fact that 
thirty years earlier he had experimented on the 
use of electricity for firing mines, and makes the 
suggestion of “burying in a load to be taken by 
an attacking enemy, under a comparatively thin 
layer of earth, small reservoirs filled with gun¬ 
powder and earth or small fragments of stones 
which could be fired by a communicating wire on 
a given signal and that in a shorter time than 
one second after the signal ” 

More will be found in Mrs Meyer’s excellent 
volume about the activities ot a remarkable man; 
she has done her work admirably, and we are 
indebted to her for her labours in producing this 
most interesting work. 'Ihc book, which is 
printed in English, has been published in Copen¬ 
hagen under the editorship of the Royal Danish 
Society of Sciences, and is in every wav a worthy 
memorial of perhaps the most distinguished 
member of that society. R T G. 


Native Life ia the Loyalty Island* and Southern Nigeria . 1 

By Henry Balfocr. 


(1) \/f RS. HADFIELD*S book on the Loyalty 
Islands is the outcome of a long resid¬ 
ence in this group, in connection with the work of 



the London Missionary Society. The greater part of 
the time was spent on Lifu Island, but eight years 
were spent on the smaller island of Uvea. The 
account which she gives of the natives is unpre¬ 
tentious and straightforward, written in an easy 
and attractive style and with a vein of humour. 
She reveals her sympathy wilh the natives, with 
whom she became on excellent terms, and much 
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Flu, r. — Typo of Uvmn nun, Loyally Iilan.l*. From " Amonj thi Naum 
of tba Loyally Group. 


wad appliances which exhibit Polynesian 
affinities. 

The account given by Mrs. Hadfield of the 
mentality, daily life, useful and aesthetic arts, 
and also of the customs, social ethics, and 
legends of the Loyalty Islanders, is very concise 
and full of interest. One cannot but recognise 
how rapidly the old indigenous culture is dis¬ 
appearing. The author dwells upon their 
many good qualities, and endeavours to 
account for those characteristics which civi¬ 
lisation deems undesirable and bad. Allow¬ 
ances must be made for the native point of 
view and tor the environment, though the 
former is always difficult of diagnosis. Even 
in war a system of sportsmanlike etiquette 
prevailed, and certain unwritten laws were 
studiously observed. Due notice was given of 
an impending “ state of war,” and operations 
were not commenced until after the expiry ot 
a period of several days. The heads and 
noses of children were modified by pressure in 
order to induce the orthodox, fashionable 
shape, a practice which is of much interest 
owing to its wide dispersal over the world, but 
is disconcerting to the ethnological cranio- 
metrist. 

The natives exhibit skill and boldness in 
surgery, though their methods are necessarily 
of the crudest. Trepanation was freely re¬ 
sorted to, and with success; fractures were 
dexterously reduced. Hygienic principles are 
practically non-existent, and the spread of in¬ 
fectious diseases is rapid. The intro- 


of the information acquired re¬ 
garding their habits, customs, 
and ideas was the reward of hav¬ 
ing gained the confidence of the 
islanders. Although but some 
sixty miles separate the Loyalty 
group from New Caledonia, the 
natives of the former, with their 
cheery disposition and laughter- 
loving habit, differ markedly from 
the dour, sullen natives of the 
latter. The tradition that Uvea 
was peopled partly by immigrants 
from the Polynesian Wallis Island 
(also called Uvea), lying about 
1000 miles away, is borne out by 
the fact that Uvea boasts of two 
languages, the original “ Iaian ” 
and a distinct and apparently in¬ 
trusive language spoken in the 
north and south of the island. 
This Polynesian intrusion ex¬ 
plains, perhaps, the tempera¬ 
mental difference which is 
noticed between the Loyalty 
Islanders and the more strictly 
Melanesian New Caledonians, and 
also accounts for certain customs 
NO. 2694, VOL. 107] 
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ductton of foreign diseases has had a dis 
aitroua effect, accentuated by the imported 
vices, which are usually more attractive and 
more easilv assimilated than are the white 
man s virtues Fear of death does not appear 
to weigh heavily upon the natives \ number ot 
native legends is given at the end of the volume 
affording useful material for oomparitive study 
It may seem ungrateful to express the wish 
that Mrs Hadfield s dese options of industries 



appliances, and habits might have been more dc 
tailed, since the production of a complete text 
book was not her intention In asking for more, 
one does so in full recognition of the praiseworthv 
and useful work performed by the author in 

S ving us this very readable and well illustrated 
ok, which deserves fuller notice than can here 
be given * 

(a) Another product of many years of missionary 
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intercourse with natives, involving close personal 
contact, is the Rev G T Bisden s volume deal 
mg with the Ibos of Southern Nigeria. l"he 
author has aimed it giving a fairlv detailed 
though populirlv written account ot these in 
tcrcstmg natives and has succeeded in producing 
an instructive and attractive volume He sounds 
a note of caution which m i\ well be lake 11 to heart 
b> globe trotters and stij it home amateurs who, 
with little or no expenem e write books about 
native itle is ind belie ts He 
^™i writes 1 lie longer one lives 

imongst West \frie in natives, 
the more, one is onvineeel (hat it 
is a pncti tl impossibilitv t ir the 
T u rope an to comprehend fullv 
the subtleties of the nitivc ehai- 
icUr Some white men claim to 
h ivt done this but mv experience 
leads me to think th it the claim 
e in rirelv if ever lie substan¬ 
tiated with definite issurince 
I his is in honest lelnussion on 
the part of one vv ho h is In eel 
long enough among (he natives 
to realise the difficulties ins live 1 
in the di ignosis of then men 
I ility and to recognise the fundi 
mental difference between their 
philosophy end ours I he 
Ibo people w ho form ne arlv one 
half the pupul it ion of Southern 
Algeria occ up\ the e ountrv 
lving mainly between the Niger 
and Cross rivers i huge trict 
extending from the 01st lo 
\ lat Jherc is 1 vwsterl) ex 
tension veross tin N g r The 
Ibos are not homogeneous im 
portant v iri itions > eurrmg in 
the extensive area oee upitd The 
environment varies onsid bis 
from the low lving swamps of 
the Delta to the higher lind 
iround Onitsh 1 

I he bex>k s 1 tirnvli one sine «* 
the indigenous customs are verv 
ripidlj undergoing hinges 
though in 1900 w he 1 Mr 
Bisdci irrivcd there pnmitive 
conditions still largel) persisted 
I!u geniril life of the Ibos is 
tte jj presented \ in ui s greatest 
elesirc m life is to adv vnee in 
s >cidl status ind main crimes 
are eommittid in order to promote this 
advancement 1 belt (to obtun the wees 
sary funds) murder and he id-tal mg (as 1 
sign of prowess) are very usualls the outcome of 
this craving for higher titles Cannibalism h is 
bee i rampant human flesh being regarded ns a 
valuable food product Poll gams is favoured 
equally by both sexes, and will be suppressed on!} 
with great difficulty The first wife takes prece 
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<ieooe erf all the others, and is regarded as the 
legal wife, anost, who is priestess of the house- 
'hold gods Belief in the survival of the soul pre 
vails, and adequate burial of the dead is a matter 
of great concern A first, necessarily burned 
burial takes place soon after death, but a second 
more elaborate and very costly “burial ” by proxy 
is performed later, with the view of keeping the 
spirit of the deceased in contentment Failing this 
propitiation, the spirit may become restless and 
malignant Reincarnation is believed in Chil 
dren are well treated and thrive, and although 
their treatment is often very drastic and appears 
cruel, the parents evince great fondness for them 
Twins, however, are held in abhorrence In this 
respect the Ibos differ from the neighbouring Tkoi 
who welcome twins Boys are initiated into the 
mysteries of the Ayakka secret society at tht age 
of ten 

The secret societies are dealt with bv the 


author in detail, and the religion and superstitions 
are well, if briefly, described The chief deity is 
Abwala, and at her shrine oracles are sought and 
“ trials ” are conducted The priests, in conse 
quence, exercise a great controlling influence, a* 
is so often the case m Africa The arts ami crafts 
and the trading methods are interestingly dealt 
w ith, and one feels that the author has command 
of more information than could be published in 
a single volume The illustrations are excellent 
and fairly numerous One wonders why the 
household god called m the text Ikenga (p 319) 
is designated Skenga on the plate (p 130), and 
why the illustrations are sometimes inserted far 
from the text to which they refer It would have 
been advantageous if all native names had been 
printed in italics Such minor blemishes, how 
ever, do not materially lessen our appreciation of 
this very useful and instructive volume Both 
the author and his readers may be congratulated 


Obituary. 


Peter Donald Malloch 

A RDENT naturalists in humble ranks of life 
during last century such is Edwards, of 
Banff, and Robert Walker, of St Andrews, 
in zoology, and Sergeant Sim, of Perth in 
botany, have not been rare in Scotland, but 
few showed more acute penetration, com¬ 
bined with artistic skill and fitness for 
idmimstration, than Peter Donald Malloch, 
the premier angler and skilful taxidermist as 
well as the originator and able administrator of 
the Tav Salmon Fisheries Co 
A native of the neighbourhood, Malloch spent 
most of his life in the Fair City, taking the fore 
most place after the death of Mr I amb, as a 
taxidermist (many examples of his skill being 
now in the Perth Museum), then well known 
for his remarkable success as 1 practicil angler, 
and lastly as manager of the salmon syndicate 
just mentioned It was in Perthshire that the 
artificial hatching of the salmon at Stormontfield 
ponds first attracted the attention of men of 
science in the fifties and early sixties of last 
century, and the work of Robert Buist, Wm 
Brown and John Dickson made it widely known 
Milloch however following these and in the 
unique position he held on the finest salmon-river 
in the country, one which carries the largest 
hody of fresh water to the sea, was able to clear 
up certain ambiguities, and though he had no 
training in science he grasped the information 
derived from an investigation of the scales of the 
salmon, sea trout, and other fishes, and worked 
out their life-history with great accuracy and 
acuteness In 1910, indeed, he collected all his in¬ 
formation in an Interesting work entitled “ Life 
history and Habits of the Salmon Sea trout and 
other Fresh-water Fish,” a work illustrated by 
as many as 3^9 exquisite life-like photographs 
—mainly by himself 

MaUodi's observations on the various classes of 
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salmon ascending the rivers, and a comparison of 
their movements with those of the sea trout (the 
latter feeding in fresh water, whilst the salmon 
does not) are of great interest and value in this 
complex subject He believed that almost all 
salmon in the se 1 make for the rivers where thev 
w ere born lie h id some hesitation in accepting 
the view that some of the pTrr become smolts at 
the end of their first star, but old Peter of the 
Pools at Stormontfield would have strengthened 
the case by demonstrating that many of the year 
old parr reared there grew apace, assumed the 
silvery coat, pissed down the rivulet to the pen 
near the river and would even ltip over its edge 
in their eagerness to migrate seaward 

Malloch s efficient marking of the smolts with 
silver wire gave him much information as to the 
rate of growth of the s-ilmon irregularity in 
spawning and other points His wide experience 
of the lav and other rivers and of numerous lochs 
enabled him to corroborate Dr Gunther s opinion 
as to hull trout nnd so with his remarks about 
yellow fins and whithng the young of the sea 
trout 1 urther the acuteness of his observations 
is shown bv his finding a new char (SaveUnus 
Malloch) Titc Regan) in a lake m Sutherland 
That he was able to accomplish so much in the 
midst of strenuous commercial fisheries work 
comprehending the Tay from Stanley to the sea 
the surveying of rivers and lochs, and the letting 
and sale of highland estates, shows that his 
capacity was of no ordinary kind Perth has 
always been the centre from which has emanated 
much of the life history of the salmon, and 
Malloch enhanced and extended that reputation 
He died toward the end of May at the age of 
sixty eight years W C M 

We much regret to see the announcement of 
the death, from heart failure, on June 5, of Dr 
A M Kbi las, of the Mount Everest Expedition 
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Notes. 


The Albert medal of the Royal Society of Arts for 
1921 ha« been awarded to Prof. J. A. Fleming in 
recognition of hie many valuable contributions to elec¬ 
trical science and its applications, and especially of his 
original invention of the thermionic valve, now so 
largely employed In wireless telegraphy and for other 
purposes. 

Notice Is given by the University of Ixintlon that 
the advanced lectures by Prof. A D. Waller and Mr. 
J. C. Waller on “Experimental Studies in Vegetable 
Physiology and Vegetable Electricity,” announced for 
delivery on June 15, 22, aq, and July 6, cannot now 
be given. 

The Importation of Plumage (Prohibition) Bill, as 
amended in Standing Committee, was read a third 
time in the House of Commons on June 10 

The grant of 5000I. a year promised by the Govenv- 
ment for five years to the Empire Cotton Growing 
Corporation (on condition that qo per cent, of the 
cotton industry should agree to contribute by means 
of a voluntary levy on every bale of cotton imported 
into England, which agreement has now been ob¬ 
tained) is to be replaced by the grant of a capital sum 
of t,ooo,oool. to the corporation. This announce¬ 
ment was made by Mr. Winston Churchill in Man¬ 
chester on June 7. The capital sum in question is 
about a quarter of the total profits made b\ the 
British and Egyptian Governments from their joint 
control of the cotton supply during the war. These 
profits are being shared equally between the two 
Governments, and half the British Government’s 
share is to be utilised for the promotion of Emptie 
cotton 

Tiir Minister of Agriculture has announced the gift 
to the nation bv Lord Lee of a large estate of 1300 
acres, being part of the Chequers estate, of which 
700 acres is farmland and the remainder woodland. 
The Ministry proposes that the main farm should 
be conducted as an example of the stock-rearing farm, 
showing how land of that character could be improved 
so as to produce the maximum output of livestock 
consistent with sound commercial agriculture. It 
is considered that the farm could be made a 
valuable demonstration of the growth and value of 
improved varieties of cereals and fodder crops and 
of the amelioration of grassland to be utilised for 
the intensive breeding and rearing of livestock, with¬ 
out departing from the prime economic purpose of 
any farm which is intdftded to guide the practice of 
the working farmer. At the same time it is hoped 
to come to some arrangement with the Bucks County 
Council, under which the Dropshort Farm could be 
Utilised for more definitely educational purposes as 
the holding attached to a farm Institute. It Is a liope- 
ful augury, and one not without significance, that future 
Prime Ministers should be able to see at their doors 
an example of agricultural education in being. Lord 
Lee’s munificent donation adds t« toe debt of grati¬ 
tude which the nation already owes him, and gives 
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■ the agricultural authorities an opportunity of cairying 
out work which has long been needed, and which 
I they have long desired to do. 

The fifth Intel national Rubber Exhibition was 
opened on June 3 by Sir Owen Philipps, M.P., at the 
Royal Agricultural Hall, Islington. Notable exhibits 
of rubber and other tropical produce were shown by 
commercial firms and by British overseas and 
foreign Governments, the colonial exhibits of the latter 
being particularly good. From the scientific point of 
view the display illustrating the mvcological work 
1 which is being carried out under the auspices of the 
Rubber Growers' Association, and the fine exhibit of 
the Java rubber research stations, call for special men¬ 
tion. The most important featuic of the exhibit of 
the Rubber Growers’ Association was tin* effectively 
arranged demonsttation of the discovery bv the Botany 
Department of the Imperial College of Science and 
Technology that, in all probahililv, ‘brown bast” 
(the most serious disease of Hevea brasiltcnsis) is 
essentially a question of phloem necrosis Sanderson 
and Sutcliffe (the latter a former student of the col¬ 
lege), in their investigation ot the anatomy of burr- 
formation, which is the principal external symptom of 
brown bast, had shown that the hurts result from 
the inclusion of aieas of diseased laticiferous tissue 
in stone-cell “poekets” formed 1>> the sutivities of 
wound cambiums. The recent wotk at the Imperial 
College, however, focusses attention upon the ptob- 
ability that the disease has its origin in an affeitioti 
of the sieve-tubes (phloem), the symptoms described 
by Sanderson and Sutcliffe being a secondary develop¬ 
ment. The important information now available 
should be 4 step forward to the discovny of the 
causative factors ot this bafiling diseasi Anothei 
series of preparations demonstrated the action of cer¬ 
tain fungi (Diplodia, Ncctria, and husanum) as 
wound parasites; cultures of fungi obtained from 
Hevea trunks vvue also showm A furthi 1 exhibition 
of the department comprised a series of secd-gerimna- 
tion experiments, which showed that lubbei seed 
which had failed to get inmate was alieady mfectcd 
with Diplodia, a fungus known to cause a disease of 
Ilevca seedlings. Reference must also be made to 
the intei esting exhibit illustrating the course of in¬ 
struction in rubber technology which is being con¬ 
ducted at the Northern Poly technic Institute, Hol¬ 
low ay. 

The British Cast-iron Research Association has 
been approved by the Department of Scientific and In¬ 
dustrial Research ns complying with the conditions 
laid down in the Government scheme fot the encour¬ 
agement of industrial research. The secretary of the 
association is Mr. Thomas Vickers, Central House, 
New Street, Birmingham. 

At the anniversary meeting of the Linnean Society 
of London, held on May 24 last, the following officers 
were elected:— President: Dr. A. Smith Woodward. 
Treasurer: Mr. H. W. Monckton. Secretaries: Dr. 
B. Daydon Jackson, Prof. E. S. Goodrich, and Di. 
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A B Rendle Members of Council Prof Margaret 
Benson, Prof V H Blackman Mr E T Browne 
Mr H Bury Mr S Fdwards Piof E S Goodrich 
Dame Helen Gwynne Vaughan Sir Sidney F 
Harmer Dr B Daydon Jackson Mr C C Lacaita 
Mr G W F I Oder Mr H VV Monckton Mr 
R I Pocotk C ipt J Ramsbottum Dr A B 
Rendle I ord Rothschild, Dr F J S llisbury Mt 
C E Salmon Mr Thomas A Sprague and Dr A 
Smith Woodward 

The nineteenth annual meeting of the S uih African 
Association for the Advancement of Science will be 
held at Durban on Juh n 16 uidtr the pr sidentv 
of Prof J E Duerdtn of Rhodes l mversitv College 
Graham i> Town \s in previous \e rs th issxiation 
will meet in six sections the presidents of nhuh arc 
as follows —Section A (Astronomy M ithematics 
Physics Engineering etc) Dr J Lunt f the Rov 1 
Observatory Cape of Good Hop* Section B 
(Chemistiy Geolog) Geograph\ etc) Dr J Moir 
Chemist to the Mines Department Johannesburg 
Section C (Botany Forestry Agriculture eti ) Prof 
J W Bews of Natal l nmrsity College M iritzburg 
Section D ( 7 oology Physiology Hygiene etc) Prof 
H B bantham f l mversity College Johannes 
burg Section E (Anthropology Philclogy etc) Dr 
C 1 Loram of the Natal Edui iti n IXpartment 
and Section V (Fducation Sociology History etc) 
Prof W A Macfadvcn of Transvaal l. ni\ersit\ 
College Pritoria lhc general secretaries of the 
association ire Dr C F Juritz Dq artment of \gri 
culture Cape I own uid Mr H b \\ d l nion 
Observatory Johannesburg Capt H A G Jeffreys 
P O Box 6894 Johannesburg is acting as issistant 
general secret iry It is announced that the 1922 
meeting will be held at I orenyo Marques uidcr the 
presidency (f Or \ VV Rogers Director of thi 
Geological Survey of the Unun f S uth \fnca 
Evidence of considirible interest in relaticn to the 
ch iracter and distnbuti n of Iron age culture in the 
Balkan Peninsula h is been obt ined by Mi St inley 
Casson in the course of a journey through parts >f 
Macedonia This journey was undertaken under the 
tuspices of a research ccnimittec of which Sir William 
Ridgeway is chairman of the British \ssociation 
ippointed to excavate early sites 111 M icedonia Start 
ing from Dcdeigitch the pxt at the mouth of the 
Miritza River Mr Casson worked westward through 
Fnas Drama ind Cavala He also visited \odena 
ind Ostrovo I xcavations were undtrtaken at Chau 
chitsa which during the war w is one of the rul 
heads on the British Doiran \ ardar fr nt The 
finds included bt nze ornaments prtteiv some 
gold and a number of iron knives lhc results of 
Mr Cassoq « investigations of this area of which 
little is known in,hdeologically will be described in 
full In the Anthropological Section it the Edinburgh 
meeting oCj^ie British \ssociation in September next 
IW jMhm ship est iblished to c< mmemorate the 
work if* Mr Moncurc Conway was held this year 
b v p c A C H addon who selected as his subject 
TW Practical Value of Ethnology After a pre 
P% 3 jfilP rv *y of the relations of sociology and his 
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tory to anthropology Dr. H add on proceeded to discuss 
the relations of peoples of the higher to those of the 
lower culture under the head* of Conduct Control 
ind Care In regard to conduct he urges that 
dealings between groups as well as those between 
individuals should be conducted with the greatest 
possible consideration for their several sentiments and 
prejudices Under Ihe head ‘ control he considers 
the value of the knowledge of anthropology to the 
stitesman and administrator By care ’ he means 
the efforts which can be made to check the evil results 
which arise from the contact of the higher with tht 
lower civilisation in the prevention of epidemics the 
problem if the dying out of native races the avoid 
ancc of meddlesome interference and so on Pro 
blems of this kind ire familiar to all ethnologists 
but Dr Haddon s exposition of the subject is admir 
able and it is illustrated by an interesting selection 
of f icts drawn from his w ide know ledge of inthropo 
logical literature and practical experience as 1 
traveller The lecture deserves the careful attention 
which it is sure to receive from all who are interested 
in the idvance of our common humanity 

An interesting phase >f the social life of Roman 
society in the l iceroman age. is described by Messrs 
A VV Van Buren and R M Remedy in a paper 
contributed to the Journal of Roma 1 Studies (vol i\ 
part 1) on Varro s »vi iry at Casinum Marti s 
Tercntius Virro author of the famous work on agn 
culture De Re Ruslica gives a long account of 
this building which is here quoted and translatid 
It contained fishponds and duck houses the latter 
enclosed by fine gut nettings and spaces shut off bv 
nets for songsters such as nightingales and black 
birds supplied with water by means of a small 
channel while food was thrown to them undir the 
net Several of the elements which enter mt the 
arrangement of Varro s aviary recur in a contem 
poraiv Pon peian painting from the villa f Juli 
rehx _ 

1 hr American Museum of Natural History has set 
a good example in founding a new journal for the pub 
lication of preliminary announcements and the descrip 
tion of new species It is to be known as the 
American Museum Noutates No 1 which has just 
reached us is devoted to an extremely interesting and 
Stimulating survey of the evolution phytogeny and 
classification of the Proboscidea by Prof H b 
Osborn who within the compass of a few pages has 
provided food for thought and much debate for some 
time to come All interested in pal*ontology will 
note with satisfaction that the author frankly rejects 
his earlier views in regard to Mceritherium and sub 
scribes to the opinion onginallv started by Dr C VV 
Vndrews of the British Museum that it is to be 
regarded as an indubitable proboscidean But they 
will probably fail to grasp the precise meaning of 
the author s contention that the enlargement of the 
second upper and lower incisor teeth presents a 
firm ground of affinity with a still unknown primitive 
Lower Eocene proboscidean stem form There the 
resemblance ends ’ We venture to think that when 
I Prof Osborn s studies of this remarkable fossil are 
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completed he will still further modify his conception 
as to the ancestral position of this animal when the 
system of proboscidean classification proposed in this 
essay will be materially changed 

Thb annual report of the Smithson an Institution 
for the year ending June 1918 contains as usual In 
addition to the secretarv s report a v luable general 
appendix consisting of twenty se\en pajers lllustrat 
ing the more important developments in phi su'll and 
biological science among them being transitions of 
contributions bv foreign men of science In one of 
these On the Law of Irreversible E^volutu n Dr 
Bramslav Petronievics sets forth in exposition based 
on Lewis Dollt s own works <1 the princ pie that 

an organism cannot return even in part to a 
previous condition already passed through n the 
senes of its ancestors Another translation is The 
Fundamental Factor of Insc t Evolutitn bv S S 
Chetvenkov—a paper which was fiist pibhshed in 
Russian The op*>*ite direction of the paths of 
evolution of vertebrates and invertebrates is accounted 
for by assuming that the chitinous skeleton of insects 
enabled them to dimmish continuously the s ze of the 
body and so to obtain for themselves an independent 
place among terrestrial animals while increasing m 
endless variations of form Die third translation 
included in the volume is The Psychic Life of 
Insects ” by E L Bouvier—a paper in which the 
author attempts to show that the predominance of 
instinctive activity among insects is due to the multi 
phcity of appendages and that in consequence their 
main psychical task consists in engraving on their 
memory and in repeating instinctively the acts to 
which these trgans are adaptable 

Excellent photog aphs of the skull mandible 
cervical vertebra and fore and hind feet of the giant 
extinct marsupial Nototherium found last \ear at 
Simthton Tasmania are published bv Messrs H H 
Scott and Clive E I ord in their account of the speci 
men which is now in the Tasmanian Museum 
Hobart (Proc Roy Soc Tasmania jgao) Noto 
thenum seems to h ive borne a dermal horn on the 
nose and may have played the part of a rhinoceros 
in the marsupial fauna of rhe Australian region Its 
feet however are peculiar and closely resemble tho«e 
already known in Diprotodon Messrs Scott and 
Lord discuss these features specially but their use 
of English words and their style of composition are 
•o unfamiliar that it is difficult to grasp their 
meaning 

In the Brooklyn Museum Quarterly for January 
Mr R C Murphy the curator of natural history 
continues his account of The Sea-coast and Islands 
of Peru ” dealing here with the Chincha Islands 
and including a narrative bi Dr F A Lucas, who 
•pent three months there on a guano ship in 1869 

Part a of the Quarterly Journal of the Geological 
Society for 19*0 (vol Ixxvf) is occupied bv palaonto- 
iogfcal papers Mrs Eleanor Mary Reid describes , 
two pre-Glacfal floras from beneath, the Boulder Clay j 
of Castle Eden, op the Durham coast By a careful 1 
comparison with French and Dutch deposits, the 1 
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author assigns one to the Middle and the other to 
the Upper Pliocene She follows with A Compare 
tive Review of Pliocene Floras based on the Study of 
Tossil Seeds,’ the inspiration for which came from 
the work carried on by herself and her husband, the 
late Mr Clement Reid between 1904 and 1915 The 
general conclusion is that at the opening of Phocem 
times a flora existed in western Europe which was 
closely allied to the living floras of far eastern Asia 
and of North America but this gradually disappeared, 
until in the Upper Pliocene bed of Cromer it was 
represented by only 074 per cent of the plants 
examined The succession of the floras is Pont de 
Gail (Cantal) which is practically Miocene Reuverian 
(from Reuver northeast of Rocrmond Holland), 
Castle Eden (Durham) leglian (from Tegelen on 
the Meuse south of Venlo and north-east of Reuver, 
in Holland) and Cromerian (Norfolk) In the same 
issue of the journal Dr I J North publ shes a de 
tailed study of the brachiopod genera Synngothyns 
and Spinferma which he finds to be unrelated He 
establishes a new genus Tylothyris for McCoy’s 
Sptrifera lamtnosa 

In a paper on The Nature ot Palaeozoic Crustal 
Inst ability in Fastcrn North Amenta (Amer Journ 
St vol 1 p 410 t^o) Dr C Schucheri connects 
considerable epochs of diastrophism with the close of 
geological periods He urges that the latter are deter 
mined by changes of fauna and the quickened evolu 
tion of the e irth s plants and animals is a response 
to altered conditions of the surface Hence the un 
conformities after epochs of disturbance such as the 

Nevadian epoch of mountain building at the close 
of the Jurassic period wh rh affected the whole region 
from Lower Caltfomi 1 to Alaska may fairly be taken 
as stratigraphies! boundaries It may be remembered 
that similar reasoning was put forward by Prof T C 
Chamberlin in the Journal of Geology for 1909 Dr 
Schuchert hesitates however at closing the Mesozoic 
era In America with the top of the Jurassic and it 
is ofivious that a review of the contemporary fauna* 
throughout the world is necessary for a reasonable de 
limitation of the groups and systems 

The utilisation of the irtesian water resources of 
Western Australia is making progress An article 00 
the subject by Mr A G Maitland appears in th# 
Mining Handbook (Geological Survey Memoir No 1) 
issued by the Minister of Mine* Mr Maitland maps 
the location of five artesian basins m Western Aus¬ 
tralia which vary much in size and importance 
Most significant as bearing on die pastoral possi¬ 
bilities of the State is the so called desert basin in 
the north west covering the area usually known as 
the great sandv desert The disposition of the rocks 
gives Ideal artesian conditions, the water being, in 
the main derived from the rainfall of the Kimberley 
district The six or seven bores which have been 
sunk m this desert area have been sufficiently suo 
cessful to give high promise for further operations 
North of the Great Australian Bight artesian condi 
ttons seem to be favourable in the Euda basin but 
more investigation is required In five out of thirteen 
bores the water rose freely 
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At the request of the American Geographical 
Society Sir John Scott Keltie hai piepared a ihort 
report on The Position of Geography in British 
Universities (Research Senes No 4) Sir John 
Keltic 11 addition to giving some details for each 
university reviews briefly the history of geographical 
edi cat on in Great Bntain and shows thit considerable 
progress has been made in this country since his n ell 
known report on the subject in 1885 At that date geo 
graphy was practically unrecognised in British univer 
sities while at present there are only two universities 
11 Fngland and one in Scotland in which there is no 
*ej arate department 11 geography Despite this, pro- 
gress much remains to be done In many universi 
ties the depart nents are understaffed and the sub 
ject has a hard and not always successful fight to 
hnd its due place in the curricula There is diversity 
of opinion regarding the scope of the subject and 
methods of treatment In a few universities the sub 
ject is in both the faculties of arts and sciences but 
in some it is only in arts The addition of degrees 
in commerce has resulted in increased demand for 
geography but on somewhat restricted lines which 
cannot do justice to the subject Sir John Keltie 
thinks there is need for geography to limit the field 
of its operations and to avoid the embarrassment of 
overcrowding 

The Ministry of Finance Fgypt has recently issued 
a Blue Book embodying the programme and policy of 
the Egyptian Government in regard to the development 
of the oil resources of that country The chief point of 
interest in the publication is the defence put forward 
b\ the Under Secretary of State for Finance Mr 
F M Dowson (under whose name the bode appears) 
in support of the policy of State boring for oil deter 
m ned upon in 1919 In other words the justification 
of the expenditure of public money on petroleum 
n n ng in Egypt s pleaded in view of the grow ng 
»circitv ind enhanced price of 01 fuel as a measure 
f iternal economy and as an attempt to further the 
scientific development of the oil resources of the 
ountry State enterprise in such a risky business 
is oil find ng is usually to be deplored but there are 
certain factors to be recog used in the political 
elements here engendered which not only v> arrant 
soi e co ord nated efforts to deal with a d fficult situa 
tion but also make it essential that some authonta 
tive scheme should be adopted to stabilise the oil 
industry of the country The present policy includes 
the reservation of certain likely petroliferous areas for 
the Government as a result of a preliminary geological 
syrvev such areas include Abu Durba the west coast 
of Sm 11 several isolated areas in northern Sinai two 
smaller areas on the west coast of the Gulf of Sues 
st Ras Dib and Zeit Bay and a larger area at Abu 
Sharr adjoining the better known Hurghada field 
The location of a commercially productive field m any 
one of these areas would justify at anv rate from a 
Government point of view all the expenditure entailed 
n obtaining transporting refining and distributing 
the oil Failure on the other hand will be severely 
criticised not only at home in Egypt but also abroad 
The scientific results accruing from the borings how 
ever, must have considerable value in the task of 
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assessing the oil potentialities of the country, but ulti¬ 
mately it will be for the Egyptian people to pass 
judgment on a policy the merits or demerits of which 
as yet remain to be substantiated 

In the Radu> Rrmew for May Mr T L Eckersley 
concludes his inquiry as to whether the errors in the 
apparent bearings of radio stations from which me* 
sages are received at night can in whole or m part 
be explained by the existence in the atmosphere of an 
outer conducting layer which he calls the Heaviside 
layer at the under surface of which the electric 
waves are reflected He thinks that the existence at 
night of such a reflected wave train must now be taken 
as proved and proposes to determine by measurement 
whether there is any component of the electric force 
horizon t*il and perpendicular to the plane of propaga 
tion If this proves to be the case the surface of 
the conducting layer at which reflection takes place 
cannot be taken as horizontal Mr Eckersley is dis 
posed to think that in many cases the reflection is of 
this kind The influence of the layer in the daytime 
is less marked as it extends down to the ground and 
produces absorption of the waves propagated through 
it In the night it has a more or less sharp under 
boundary at which reflection can take place and the 
waves are confined almost entirely to the layer of air 
underneath 

The February issue of Radium contains a report of 
the Leonard piize for research recently instituted by 
the American Rontgen Ray Society The prize 
which conmemorates the name of Dr C Lester 
Leonard a victim to X rays is for the best piece of 
original research m the field of X rays radiu n or 
radioactivity and is of the value of 1000 dollars 
I his competitive awird is open to anyone liung n 
the western hemisphere In the same issue notice 
is given of a correspondence course in the phys cs c f 
ndio activity suitable for the needs of biologists md 
surgeons as well as of physicists 1 he course is being 
arranged by Dr N E Dorsey of Washington con 
sultant to the National Bureau of Standards 

Dr C F K Mkks director of the research labors 
tory of the Eastman Kodak Co Rochester N Y 
contributes to the Journal of the Trankhn Institute 
of May 21 an excellent summary of the present know 
ledge of the structure and many of the properties of 
photographic films before and after use Concerning 
the unexposed emulsion the silver bromide particles 
are crystals belongtng to the regular system They 
show evidence of strain perhaps because there is ab 
sorbed in them some other substance such as silver 
iodide soluble bromide or gelatine The sizes of the 
crystals are determined during the formation of the 
silver salt when making the emulsion and their dia 
meters range from ultra microscopic particles below 
0 in to occasional grains up to ion The curve re¬ 
lating the sizes of grains to the number of each size 
present is probably closely related to the ‘ character 
istic curve of the emulsion Grains of the same 
size may vary in sensitiveness and the sensitiveness of 
grains of different sizes in the same emulsion may 
vary from group to group A geometric relation be¬ 
tween the sensitiveness of grains of different sizes is 
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sufficient to account for the properties of emulsions 
prepared in different ways Hie author treats of the 
character of the developed image and distinguishes 
between the gratniness due to the individual particles 
of silver, the aggregations of these particles and the 
agglomeration of these primary aggregations The 
sharpness of the image is discussed curves showing 
the quantitative values of these properties are given 
and the methods by which thes< priperties ha\e been 
investigated are described 

Year Book No iq of the Carneg c Institution < f 
Washington contains the nineteenth annual adm n s 
trative report of the president together with the 
reports on investigations and projects subm ttcd bv 
the v irtous departments of the inst tut on 1 vo sec 
tions of the presidential address the financial records 
and the list of the institution s publications for the 
year disclose some interesting f lets 1 he total income 
available for the year ending Ottobtr 31 iqao was 
roughly 3S8 ooof and of this sum about a-b oool 
was allotted to the various departments 1 he Depart 
ment of Icrtcstrial Magnetism received the biggest 


grant some 3 i oool while Mount Wilson Observa 
torv received 45 oool and the Geophysical Labora 
torv the notible sum of 31000 1 Another large item 
in the expenditure was the production of the well 
Inown publications of the Carnegie Institution of 
which twenty two were issued and a further eight 
authorised for oublicition during the course of the year 
this work absorbed some 17 000/ The bulk < f the 
Year Book is devoted to reports show ng the progress 
tf investigations carried on dui ng the year reports 
of directors of departments are g ven first followed 
by rej orts of recipients of grants for other invest ga 
tons the latter being arrangtd iccording to subject 
The latest dialogue (No 415) f sproid I ind book* 
offered for sale bv Mr b Ed war Is 8} High Street 
Vlorylebonc W 1 deals w th wo ks re lat „ to British 
ail foteign b rds an! nitui 1 h story v yages and 
travels It entains nearly 410 it ms itanv formerly 
the proj erty of the lat Dr b du Cane God 11 and 
several choiee and scarce werks It will ppe 1 to 
or lithologists Ihe e t ilogue is to be obt 1 cd upon 
aj pi cation 


Our Astronomical Column 

Dr Hills Cusped Orbit— Dr Hill in his Re I SrosuiLRST College Observatory —We have 


searches on the Lunar Theory described a certain 
case of satellite motion in which the orbit of the 
satellite relatively to the primary was cusped at first 
and last quarter Hie period of such a satellite in 
the earth • cate would be 205 days Dr Hill supposed 
that this was the orbit of maximum lunation, but M 
Henri Poincard later showed that still larger orbits 
were possible with loops replacing the cu«pa 
Astr Nach No 5101 contains a paper by Prof 
T J J See quoting results of the late Dr John N 
Stockwell in which the latter claimed to have shown 
that Dr Hill s cusped orbit was erroneous and should 
be replaced by a flattened oval with a period of luna 
tion of 247! days He further asserted that Jacobi s 
integral (used by Dr Hill) was based on incorrect 
mechanical principles Both Prof See and Dr 
Stockwell appear to have overlooked a paper by 
R Moritz in Mon Not R A S for November 1917 
m which the litter reinvestigated the cusped orbit 
of Dr Hill by the method of mechanical quadratures 
used by Dr P H Cowell for the eighth satellite 
of Jupiter and for Halley s comet Needless to say 
this method is Independent of Jacobi’s integral 
and involves nothing beyond the elementary pnn 
dples of accelerated motion The result has led to 
the detection of a few unimportant numerical errors 
in Dr HiU s work but the accuracy of the cusped 
orbit is substantially verified If Dr Hill s figures 
had been rigorously exdet, the minimum distance 
of the satellite from the earth would have been 
attained when the angle of motion relatively to 
the sun was exactly 90^ from the cusp The actual 
figures given by the quadrature method are 90° 6' 51' 
Tin error Is mainly due to the small errata in Dr 
Hills work though a little may be ascribed to the 
inevitable cumulative error of mechanical quadratures 
It would therefore appear that Dr Stockwell’s 
method must involve some fallacy, since the orbit 
that he gives for a period of ao8i days is of quite a 
different shape from the cusped orbit, and differs 
tittle from an ellipse 
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1 eceived the annual report of this observatory from 
ihe director the Rev A I Cortie S J The regular 
observation of the sun has been continued, and the 
results show a steady decline in spot activity the disc 
being without spots on four days in September last 
for the first time since 1916 The director com 
municated a paper to the British Association at Cardiff 
on the connection between faculas and calcium flocculi 
showing that the correlation of the two is so close 
that the faculse are probably the bases of the flocculi 

It will be remembered that on a former occasion 
rathcr C ortic dwelt on the importance of the latitude 
of sun spots as a a index of their magnetic effect on 
the earth This was borne out by the spot of last 
month which although not at all abnormal in its 
extent passed very near the centre of the disc 
producing great magnetic dtsturl ancc and extre nely 
bright auroras 

The report contains an obituary notice of Bro W 
McKeon S I who died on Mav 18 1920 He was 
on the ol servatory st iff for f art) two years the 
majority of the drawings of spots made at the observa 
tory being his work 

L Asthonomik et lbs Astronomks —M Auguste 
Collard librarian of the Royal Observatory of 
Belgium has published a useful bibliography under 
this title which forms a brochure of 119 pages 
It is divided under the headings (1) Dictionaries and 
Encyclopaedias of Astronomy (a) Biographies of 
Astronomers (3) Treatises on Astronomy subdivided 
into many sections (4) Histories (5) Bibliographies 
|6) Atlases (7) Reviews and (8) Tables 

The works under the various headings are not 
arranged in alphabetical order, but there are alpha 
betical indices at the end There are also in many 
cases brief notes summarising the scope of the work 
which are a useful supplement to the mere statement 
of the author s name and the title The book promises 
to be useful it is one of a senes of similar works of 
reference published by G Van Oest et Cie National 
Library of Art and History Brussels 
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Prof Einsteins Lectures at Kings College, London, and the University of Manchester. 

<r PHE most noticeable circumstance in the lecture After the public lecture Prof Einstein was dye guest 
* which Prof Einstein delivered on June 13 at of the Principal of Kmg s College at a dinner given 

King s College on The Development and Present in the college The Principal s guests Included Lord 

Position of the Theory of Relativity was the beauty Haldane the Dean the Vice Principal and many of 

and simplicity of his account of the theory He made the professors of King s College the Astronomer 

no attempt to enliven it by introducing any of the Royal Prof Eddington Prof Lindemann Prof 

delightful illustrations which however illuminating Whitehead and others In responding to his health 

and attractive they may be to the popular mind sur Prof Einstein made an interesting revelation of his 
round it with a halo of scientific romance On the attitude to the quantum theory This theory was he 
other hand he found no occasion to have recourse to said presenting a difficult problem to physics but the 

the blackboard and he entirely omitted anything very nature of the difficulty served to bring into relief 

which required mathematical formulas for its expres the attractiveness and satisfaction of the principle of 

sion He seemed too with earnestness and obvious relatu it) That principle had served to give a simple 
sincerity to disclaim for himself any originality and and complete explanation of experimental facts which 

he deprecated the ides that the new principle was under any other aspect were discordant In the 

revolutionary It was he told his audience the direct quantum theory as it stood at present we were 

outcome and in a sense the natural completion of faced with discordant experimental facts and 

the work of Faraday Maxwell and Loren tz More were searching for the principle on which to interpret 

over there was nothing specially certainly nothing them 

intentionally philosophical about it 1 be whole theory The Adamson lecture was delivered at the Univer 
was experimental in its origin and the satisfaction sity of Manchester on Thursday June 9 by Prof 

it brought was simply in the fact that it put us in Etnstem who had been invited by the council in 

possession of a method of scientific research which accordance with a Senate recommendation passed on 

not only did not bring us into conflict with observed February 3 At the opening of the proceedings the 

facts but also positively accorded with them honorary degree of D Sc w as conferred on Prof 

The most absorbing part of the lecture was the Linstein The lecture which \ as delivered in German 
exposition of his concept of our universe as being without an interpreter before a very large audience 

spatially a closed system and yet boundless In this was on the theory of relativity and dealt in par 

connection he referred to the work of Ernst Mach ticular with the relation letween geometry and 

who had been the frst to direct attention to a dis physics Prof Einstein described ho\ geometry had 

tmet point in which the Newtonian theory of motioi developed from a collection of individual theorems 

is unsatisfactory It led Mach to endeavour to alter discovered empirically to a bod\ of doctrine in which 

the mechanical equations so that the inertia of the logical connection between these theorems is per 

bodies should be attributed to they relative motion ceived and explained The logical structure required 

with reference not to Newton s fictitious absolute as its foundation a set of axioms which constitute 

space but to the sum total of all other measurable the residue of empiricism in the theory The axioms 

bodies of Euchd acquired such authority that in time they 

Prof Einstein s modesty served only to give force came to be regarded as necessities of human thought 

to the impression which all received and which Lord owing to the inherent nature of the mind and thus 

Haldane (who presided) admirably expressed that we the illusion was created that Euclidean geometry is 

were welcoming not only one who is himself a man free from anything empirical or arbitrary On applv 
of genius but one whose discovery is to be ranked ing geometry to physics the tacit assumption was 

with those of Newton Galileo and Copernicus—dis made that lengths measured by and on solid bodies 

covenes which in revolutionising thought have turned correspond to lengths in Euclidean geometry Prof 
scientific inquiry in a new direction and enlarged Einstein showed how the gradual discovert through 

the scientific horizon In one aspect as Lord Hal phvscal experment and observation of the fict that 

dane pointed out Einstein s revolution is more pro for objects of astr xiomical dm ensions the axioms ot 

found than that of the greatest of his predecessors Euclid do not hold good had led first to the special 

for while Copernicus and those who followed him and thei to the geieral theoiy of relativity He 

corrected our deductions from phenomena within a devoted tht latter part of his lecture to the exposition 

generally accepted framework Einstein has shown of a non Euclidean geometry (interpreting geometry in 

us the need of reconstituting our conception of that the sense of the theory of the possible positions of 

framework itself It is not of choice but of neces objects in space) m a plane the objects in the plane 

sity that the principle of relativity has raised a being shadows of circular beetles inhabiting a 

problem and that the profoundest problem in meta sphere the scurc of light being on the sphere and 

physics—the problem of the relation of reality itself to tne plane being 1 tangent plane at the opposite end 

knowledge of the same diameter 

-^Phywco chemical Problems Relating to the Soil 


*T*HE Faraday Society held a general discussion on BA Keen (Rothamsted) who dealt with the system 
a May 31 on physico-chemical problems relating soil soil moisture and pointed out that it was neces. 

to the soil Sir Daniel Hall in taking the chair sarv to assume a complex colloidal coating over the 

said that the papers to be presented would show that soil grains The paper concluded with an account of 

physico-chemical studies of soil were now as necessary the quantitative relations brought out by the freezing 

as those of a purely chemical or physical nature point method of examining soli solution Prof Sven 

Dr E J Russell director of tne Rothamsted Ex Odin (Stockholm) in a note on the hygroscopicity of 

perbnental Station in opening the discussion gave a clay showed that the hygroscopicity of sods was not 

genera! review of the phenomena asso ci ated with the necessarily proportional to the total surface area of 

four main headings into which the subject was the parbdet Prof Hoagland (University of Call* 

divided —Soil moisture organic constituents of the forma) and Prof Shull (University of Kentucky) for. 

soil adsorption phenomena colloidal phenomena etc warded papers dealing with the relation between die 

The section on soil moisture was opened by Mr soil solution and the plant The f or me r dealt mainly 
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with the seasonal variations of the salts in the soil 
solution and with the absorption of nutrient elements 
by the plant, and the latter with the mechanism of j 
osmotic phenomena associated with the root-hairs of 
the plant. 

In the discussion of this group of papers Dr. 
Hackett dealt with the capillary rise of water in 
soils, and Mr. Wllsdon mentioned some interesting 
experiments on hygroecopkity and osmotic pressure. 

The second group of papers, on the organic con¬ 
stituents in the soil, opened with a review by Mr. 
H. J. Page (Rothamstcd) of the nature and properties 
of the organk matter and its influence on soil mois¬ 
ture, soli temperature, and the reaction, composition, i 
and concentration of the soil solution. Prof. Od£n 
gave an account of hi* important researches on 
humus from peat soils, m which he has shown that 
the term “humic acid” is chenucallv coirect. Dr. 
E. J. Salisbury (University College, London) described 
experiments on the relations between organic matter 
and the vertical distribution of aciditv in natural soils 

In the discussion Dr. Ormandy directed attention l 
to the necessarily complex nature of the material used 
In Prof. Oden’s experiments, and suggested that 
parallel experiments on a simpler substance like china- i 
ctav would he useful 

In the third section—adsorption phenomena -Mr 
E. M. Orowther (Rothamsted) dealt with the measure¬ 
ment of the hydrogen-ion-concentration of acid soils, 
both electrometricallv and with the indicators used b\ 
Clark and Lubs. Mr. E. A Fisher (Leeds University) 
critically discussed the application of the adsorption 
formula to soil problems. In view of the empirical 
nature of the equation and the facility with which, by 
numerical modifications, it can be used to fit experi¬ 
mental data of phenomena which cannot lie related. 
He showed that the modified form of Wav’s chemical 
theory, which assumes exchange of bases by double 


decomposition between silicates and added salts, 
would account for the observed phenomena. 

Dr. Russell In the course of the discussion referred 
to the necessity for taking account of the colloidal 
material known to exist in soil and the consequent 
difficulty of accepting an exclusively chemical explana¬ 
tion of base exchange. 

A paper in this section by Mr. C. T. G. Morison 
(Schocfl of Rural Economy, Oxford) on pan formation 
was taken as read, as was also Dr. Mellor’s introduc¬ 
tory paper in the concluding section—colloidal pheno¬ 
mena—on the plasticitv of class from the ceramic 
point of view. Prof. Od6n gave an account of his 
work on clays as disperse systems. He described the 
apparatus employed, which consists essentially of a 
balanced plate on which the suspended particles slowly 
settle, the gradunl increase in weight being auto¬ 
matically recorded. Mathematical analysis of the data 
enables a distribution curve to be constructed, giving 
the percentage of particles present between anv 
specified range of diameters. 

Mr N. M. Comber (Leeds University) dealt with 
his suggestive experiments on the flocculation of soils, 
in which the difference between silt and clay wns 
shown, and the conclusion drawn that dav is pro¬ 
tected bv an emulsoid of a siliceous nature 

In the concluding paper Mi. G \V. Robinson (Uni¬ 
versity College, Bangor) indicated certain phvsicul 
constants of soil which would he of great n*lp when 
employed statistically in soil surveys. 

The forthcoming publication of the papers and dis¬ 
cussion by the Faraday Society will be of use not onlv 
to soil investigators in general, but also to members of 
bodies such as the Association of Economic Biologists 
and the Agricultural Education Association, which, 
j among others, were invited hv the Faraday Society to 
1 co-operate in the discussion. 

I B. A. K. 


British Science Guild. 

~ ’ Notable Views on Present-day Problems. 

TXTELL-KNOWN leadeis of scientific thought dis- I itself. He was sorry they could not announce that 
VV cussed the difficult and pressing problems of dav what they hoped last year would be the case—a 
the times with hopefulness, sagacity, and Insight at conference with the representatives of Labour. They 
the fifteenth annual meeting of the British Science 1 thought they had better wait for a calmer state of 

Guild, held at the Goldsmiths’ Hall on Wednes- i things before thev asked either Capital or Labour or 

day, June 8. The president (Lord Montagu of [ representatives of the State tn consider their mutual 

Beaulieu) was in the chair, and there was a large relations to each other and to science. He thought 

and representative assembly, which welcomed with ' they ought to ask themselves in regard to the generally 
much gratification the announcement that his lordship 1 unsettled state of the country, in fact of nearh all 

had consented to occupy the presidency for another I civilised countries to-dav, whether it was jiossible to 

year. g° °n putting up our scale of living for all classes 

The president, in opening, expressed their sincere j and to reduce our hours of work at the same time; 
sense of loss at the death of Sir Norman Lockyer, , and, what was more serious in many cases, reduce 
w’ho not only took a gicat interest in the work of i the output more than in proportion to the number of 

the Guild, but was also one of Its most distinguished hours put in. It was quite certain that in this 

founders. They had also sustained another serious country;, if we were to compete with the world and 
loss in the death of Sir William Mather. During maintain a high standard of living at the same time, 
the past year the Guild had given consideration to i we must increase our output per man of machine 
many matters of importance to scientific workers, work even if we worked shorter hours. That was a 
They held that civil servants in these days ought, at very difficult problem to solve, but he did not despair 
any rate, to be of scientific mind or appreciate science, I with the help of science, in some trades at any rate, 
even though thfcy might not be highly educated In of Us solution. Then they had to aim at the 
science itself, the work of the State year by year better education of all classes in scientific facts 
needed more and more scientific handling and treat- and inculcate more and more the scientific habit of 
meat, and the Civil Service as a whole should be mind. But our system of education must be less of 
encouraged to consult scientific men and to have re- the parochial and insular kind and more scientific, 
«oone to scientific advice when occasion demanded, broad, and world-wide in outlook. The difficulty to- 
They had tried to spread their influence from London day, he thought they would agree, was that in many 
to the provinces, and so far had been very successful, of the great subjects which they had to consider facts 
They were doing their best to bring In great pro- were very difficult to get at. Science aimed at the 
rinrial osntres, which in many ways were more truth, and hi social and political matters, as weU as 
promising scenes for scientific education than London In scientific matters, if they knew the real facts, a 
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solution was not always easy but at any rate it was 
made much easier Education was the great hope of 
the future and in that education science must play a 
prominent part 

The annual report of the executive committee 
having been adopted on the proposition of Lord 
Avebury seconded by Sir John Cockburn Dean Inge 
delivered a striking address entitled The Road to 
Ruin and the Way Out It was obvious Hte said 
that the first half of the subject was easier than the 
second The road to ruin was the road along which 
we were travelling the wav out was not easy to 
find and possibly difficult to follow It was useless 
to utter mere jeremiads and it to ik a great deal to 
destroy a powerful nation Medical science taught 
that the more acute and violent the disease the 
more vigorous was the production of anti toxins and 
it added the comforting assurance that if the con 
stitution survived ai invasion of poisonous microbes 
the patient would probat ly have acquired immunity 
for a considerable tine to come against that particular 
disease Perhaps it might be so in our social and 
political life Very few politicians and sociologists 
allowed nearly enough for the swing of the pendulum 
The false doctrine of continuous progress had led 
most of us to treat the flowing tide as a pennanent 
encroachment of the sea The direction m which the 
tide was flowing was called progress the opposite 
direction reaction History should have taught us 
better Political experiments were welcomed en 
thusiastically until they had been tried when they 
were in operation disillusionment began at once The 
more revolutionary the change the quicker was the 
process of conversion so that it was almost a 
commonplace that the aoung firebrands of a revolu 
tionary age—men like Wordsworth Coleridge 
Southey Carlyle and Ruskin—often ended as un 
compromising Tories We had not by any means 
done with aristocracy and monarchy in Europe 
Human nature remained the same and it tried one 
way after another to misgovern itself and mismanage 
its affairs The first thing necessary was diagnosis 
It was obvious that the most ru nous feature of 
modern society was the strike This country de 
pended for its very existence on being able to export 
manufactures to pay for imported food and our 
power of exporting minufactures was rapidly dis 
appearing No scheme of redistributing property 
however drastic and iniquitous could have the 
slightest effect in preventing the starvation of a 
country which coula not feed itself and would not 
vork under economic conditions There were two 
forces available which could bring a country out of 
the worst of holes These were science and religion 
Thev in that Guild were chiefly concerned in (he 
application of scientific knowledge and scientific 
method to British industrv We were alwav s abusing 
urselves for being behind the time so unlike the 
Germans for example That was the British lion s 
little way he was always lashing himself with his 
tail and calling himself a fool and a slacker until 
foreign nations came to believe him When they 
tried conclusions with him they found that he was 
bv no means such a fool as he looked and they com 
plained that it was very unfair Still he had no 
doubt that this Guild would continue to find plenty 
to do But behind scientific method there was some 
thing deeper—scientific faith and the scientific temper 
They must not shut their eyes to the fact that science 
had many enemies science as such was disliked by 
many people But science had one enormous advan¬ 
tage over its old enemies—it had the nature of things 
on its side and wherever it was disregarded and dis¬ 
obeyed it did not talk but struck Dame Nature was 
a good teacher but her fees were high It was 
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worth a great deal to impart the scientific way of 
looking at things—the scientific conscience (should he 
call it 7 ) in education He was himself an enthusiastic 
humanist and he should be sorry indeed if science 
were to oust humanism in our education he should 
be sorry for the sake of science itself for a man 
could scarcely be a scientific worker without being 
also a humanist but science we must have as a part 
of everyday training Only he would suggest that 
the faith and temper and conscience of science were 
n more unportant acquisition than any mere facts 
We wanted to tench the next generation to respect 
all facts wherever they might find them A scientific 
tiaimng marked a min who would not commit his 
soul and lus conscience to the keeping of nnjone 
w hether priest or I abour ottici ll We needed this 
independence bndly some whole classes were in 
danger of losing it The other force that might help 
us out of the mud was religion or ns he should prefer 
to say Christianity The fundnmentnl message of 
Christianity was that we must get o ir vnlues right 
nnd that if we got our vnlues right nothing else 
would be seriously wrong Science was daughter to 
one of the absolute and eternal values—truth art 
paid its homage to another—beauty and moralitv to 
the third—goodness Religion consecrated and en 
deavoured to humanise those three nbsolute values 
which it regarded as revelations df the nature nnd 
character of God Our generation night be very stiff 
necked and perverse but sooner or later wisdom 
would be justified of her children They must just go 
on giving their testimony whether men would hear 
or whether they would forbear The mills of God 
grind slowly but they grind exceeding small 

Sir Richard A S Redmayne (chairman of the 
Imperial Mineral Resources Bureau) next spoke on 
The Importance of Resenrch in the Development 
of the Mineral Industries He remarked that the 
cessation of hostilities was succeeded almost at once 
by a period of feverish industrial activity—it would 
be erroneous to apply the words general prosperity 
—to be followed by a cycle of great depression The 
demand for goods was great but production was 
f tiling What was the explanation t It lay he 
thought in a combination of circumstances —\\) A 
feeling of insecurity due to unsettled political and 
financial conditions Hence i disposition to conserve 
rather than to utilise in commercial ventures such 
capital as is available (2) The incidence of the rate 
of exchange (1) The high cost of production con 
sequent on the high cost of living and the higher 
standard of comfort demanded by the labouring classes 

( and rightly so demanded) than formerly obtained 
4) The lower and still apparently decreasing pro 
ductive power of Labour The first two conditions 
would in part right themselves in process of time as 
the various political problems were solved or partly 
solved and rates of exchange would then tend 
towards the normal but a very great deal depended 
upon the last two conditions as the future twsition 
of production was not easy to forecast Higher and 
cheaper production were difficult desiderata to obtain 
in view of the high rate of wages now ruling and the 
diminishment in working tune either achieved or 
claimed by the manual workers of the day and these 
were demands which were not likely to show much 
abatement in the future What was the solution? 
The answer he ventured to give was research ’ to 
discover by research cheaper means of production 
and by research to create new outlets How should 
research be organised and earned out? Empirical 
Investigations must be based upon a scientific founds, 
tion if they were to be of ultimate and practical value 
It had however, been well said that if an Investigator 
did not possess die inventive as well as the purely 
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scientific faculty the value of the work was apt to be 
largely lost fhe discovery of new things, was one 
matter, and was a characteristic of the academic type 
of nund, the discovery of new uses for things was 
another matter, and was typical of the commercial 
mind In this work of research the universities were 
peculiarly fitted to tike an important—i leading— 
part I he research should not necessarily be pursued 

along definite lines with a definite object in view 
the great discoveries were not made in that way 
The Department of bcientific and Industrial Rest irch 
might well endow university scientific research on 
chemical metallurgical and engineering work super 
vising and co ordinating and publishing the results 
Effort was largely commensurate to the prize ff red 
and the discoverer should be rewarded for his laboui 
and genius, but that would be a matter elsy if 
arrangement Research associations undoubtedly p«r 
formed useful even highly viluible functions but 
the wind gi science bloweth where it listeth and the 
time was ripe for a realisation of the fact that scicn 
tific research could not profitably be himpered by 
restrictions confining the efforts of those who were I 
employed therein It was of the essence of research 
that it should be free and untrammelled j 

Sir Richard Gregory proposed a vote of thanks to 
the speakers and remarked that the addresses of 
their two distinguished new vice presidents were of a | 
verv inspiring and instructive character Dean Inge i 
h id referred to the fact that a disease produced in th< | 
organism an anti toxin to fight it and the anti toxin 
Sir Richard suggested that existed now for cer 
tain social diseases was the British Science Guild 
It was really a British Efficiency Guild and in the 
forefront of its activities must be the promotion not 
on!\ of research but also of the application of re 
search We had numerous scientific societies each 
of which was concerned with adding to scientific 
knowledge by research but there was no society or 
organisation in the kingdom which existed as the 
Guild existed to see that knowledge thus gained was 
made good use of for national welfare That was 
whv the Guild could perform i most ustful service 
in bnngmg before the public the vtluc of research 
science truth and nghteousness to i natian that 
desired to maintain a leading position in the world 
Ihc trade unions referred to bv Dean Inge and Sir 
Ruhard Redmayne were not trade unions but wage 
unions If they were leally trade unions and if 
1 ibour were united with science to imrease produi 
tion instead of merely scrimbling for pence on a 
Tom Tiddlers ground then together tlwv would b< 
the greatest force in oui Constitution 
On the proposition of I ndy Lockyei hearts thanks 
were also accorded to the Warden and Court of 
Assistants of the Worshipful Company of Goldsmiths 
for the use of then- hall I ady Lockver paid a grace 
ful tribute to the munificence of the Goldsmiths Com 
pany in educational and other directions and made 
an appeal to those who were not members of the 
British Science Guild to become associated with it 
whether they were scientific workers or not 


University and Educational Intelligence 
Cambridge —Mr E K Rideal Trinity Hall, has 
been appointed to the Humphry Owen Jones lecture¬ 
ship in physical chemistry Dr L Cobbett, Trinity 
College has been re-appointed University lecturer in 
pathology 

The Rede lecture was delivered on June 9 by 
Sir Napier Shaw on "The Air anH its Ways ’ The 
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lecturer likened the atmobphere to a steam engine, for 
which the heated surface of the earth and sea acted 
is boiler the cold polar regions and the cold upper 
air as condensci and the not trial winds and cyclonic 
depressions is flywheel The normal winds were the 
equatorial belt of nr passing westwards and the 
circumpolar motion of the upper ur travelling east 
wards Between them were the anticyclomc circula 
tions which like the driving belts of tanks carried 
forward the westw ird moving air of the equatorial 
and the castw rd moving air of the polar circulation 

Manchester At the meeting of the council of the 

I nmrsity on June 8 the following appointments were 

II ide —Miss Winifred S Clarke lecturer in educa 
tion Miss May A B Herford lecturer in classical 
uchteology Mi S Willums assistant lecturer in 
botiny Mr W C vrtwright assist int lecturer in 
metallurgy Mr P I C Gibson and Mr A Haworth 
demonstr itirs in patholvgy and Miss Georgina May 
Duthie and Mr R C Shaw de nonstr itors in 

natomv 

Mr W E Alkins has resigned his appointment as 
lecturer in metallurgv as from September 29 next 

Oxi ord —Mr W Brown Christ Church has been 
elected Wilde reader in mental philosophv 

St Andrfws —The honorary degree of LI D is 
to be conf rred on July 12 upon Iht following — 
Prof W M Riyliss Sir William Henderson (cnair 
man of Dundee Technual College) Emeritus Prif 
D M icewan and Prof A N W hitehead 


1 HE University of Wales has decided to confei the 
I honorary degree of D Sc upon Prof T W E David 
I Sir J J Dobbie and Prof A Gray 

Mr R J Pyf Smiih formerly profess 1 of surgerv 
1 in the University of Sheffield nas bequeathed thi 
sum of 1000I to the University m question for a 
I chair in surgery 

Mr A MacCuiiu of Edinburgh who gave 
25 000I during his life towards the erection of the 
new Royal (Dick) Vetertn try C ollege buildings in 
Pdinhurgh has bequeathed under certain conditions 
on the death of his wife a further sum of 10 000 1 for 
equipping and furnishing the cillegc buildings 

I he following appointments have been made m 
einnection with the Royal College of Surgeons of 
England —Dr F W Edridge Green Ml V L 
Cope and Prof T Swale Vincent Arris and G lie 
lecturers Prof S G Shat lock Erasmus Wilson lec 
turer Sir Arthur Keith Arnott demonstrator and 
I Sir Charles A Ballanu Thomas \ icary lecturer 

Thr I ondon School of Economies and Political 
I Science is prepared to award one or more post 
I graduate studentships of value up to 200I a year for 
I one or two years to suitable candidates who wish to 
combine research with a certain amount of teaching 
at the school or to follow approved courses of study 
with the view of qualifying themselves for such teach 
ing Applications stating qualifications and giving 
two references, should be made as soon as possible to 
the Director London School of Economics and 
Political Science Clare Market London W C 2 

Th* Selbome Society has issued a list of lectures 
most of them illustrated by lantern-slides which its 
lecturers are prepared to give during the coming 
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winter reason The officer* of the society deliver 
five lectures dealing with its objects and activities, 
tg Gilbert White and Selbome, the Brent Valley 
bird sanctuary which the society has recently secured 
the value of science to the community and sugges¬ 
tions for the organisation of natural history societies 
and archaeological and historical rambles Beyond 
these official lectures there is available a long list of 
lecturers who cover a wide range of subjects Prof 
J R Ainsworth Davis lectures on science and agn 
culture Capt WHS Cheavm on nature study 

r ticularly in its microscopic aspects the Rev 
T W Clandge on stars and comets and he also 
gives a historical lecture entitled Some Famous 
Astronomers Mr O H I after deals with the 
nature study of sand dunes wasps and evidences of 
eiolution Prof J T MacGregor Morris lectures on 
electricity in home life and in nature Mr F Martin 
Duncan deals with the natural history of the sea and 
the forest and particularly with the insect world 
Mrs R A Proctor lectures on astronomy in evervd u 
life and the story of the moon Mr J J Ward deals 
with pond life insects animal life and evolution, and 
the wonders of wild and garden flowers Mr W M 
Webb in addition to the lectures on the objects of 
the Selbome Society which as general secretary of 
the society he delivers also gives lectures on evolu 
tion in dress and plumage mimicry and protective 
resemblance In animals Such is a selection from 
the list of the better known lecturers Further in¬ 
formation regarding the lectures can be obtained from 
Air P J Ashton extension secretary 7a High Street 
Bromley Kent 

In view of the announce nent made in Naiire of 
April 14 last p 320 that the Finsbury Technical 
College will not be closed in July next it is of interest 
to read the correspondence which passed during last 
winter between the City ind Guilds Institute and the 
London County Council on the subject It has been 
published in full in the forty first annual report of the 
council of the City and Guilds Institute and is pre 
ceded by a statement by the council on the tircum 
stances under which it was decided to close the col 
lege In the face of the decision of the I ondon 
County Council to make the Northampton Poly 
technic its engineering school and the tendency of the 
policy of the Board of Education to substitute public 
for private effort in education it was not considered 
feasible or practicable to raise the la 000I per annum 
required in excess of pre war expenditure However 
towards the end of last vear the education authorities 
of the London County Council reviewed the matter 
and decided that since a depletion of the facilities for 
technical education was highly undesirable they 
would assist the college Various minor conditions 
have been imposed but in effect the London County 
Council will contribute a sum of 10 oooi per annum 
for five years provided that the City and Guilds Insti 
tute finds 3500I per annum for a similar period for 
the maintenance of Finsbury Technical College The 
council of the City and Guilds Institute expresses the 
hope that the City Corporation and the contributory 
livery companies will continue to give their support in 
order to make possible the development of their educa 
tional schemes An interesting list in the report is 
that showing the contributions made yearly to the 
institute since 1878 The Goldsmiths’ Company 
heads the list with contributions amounting to 
375508! then come the Clothworkers’ Fishmongers’ 
and Mercers Companies with gifts ranging from 
153 000! to ioi oooi The remainder of the report is 
devoted to a review of the academic activities of the 
Citv and Guilds (Engineering) College during the year 
1919-20 
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Calendar of Scientific Pioneer*, 
dun* Hi 18M Oastan* 0i so lato rs died —The able 
director of the Palermo Obsenatory in which position 
he succeeded his father in 1843 Cacciatore extended 
the observatory and contributed memoirs to the Soaet* 
degli Spettro scopisb 

June 18, 1818 Thomas Henry died —Henry was a 
Manchester apothecary the translator of Lavoisier's 
chemical essai s and the hrst to observe the use of 
carbonic acid to plants In 1781 he became the first 
secretary of the Manchester Literary and Philosophical 
Society ind m 1807 was chosen president 
June 18, IMS Per Theodor Olsvo died -Professor 
of chemistry in the University of bpsah Cleve was 
well known for his researches on the tare earths He 
investigated the compounds of \ttrium erbium 
thorium lanth inum and didymium and he showed 
that scandium discovered by Nilson was identical 
with the ekaboron of Mendefeeff 
Jims 18, 1718 Nieotas Lsntory died -Tlu con 
temporary of Mayow and Horn burg Leniery wrote a 
Cours de Chimie which was translated into 
various languages and passed through thirteen edi¬ 
tions m his lifetime Thu work from which the 
fancies of the alchemists were excluded wts one of 
the first in which chemistrv was divided into organic 
and inorganic Lemerv was a Paris apothecary 
June 18, 1890 Sr Joseph Banks died —For more 
than for tv vears president of the Royal Society Banks 
was indefatigable in his exertions on beh llf of natural 
science Ho made four o\er>>ea journeys himself 
assisted various expeditions f mded the African 
Society and advised tie rge III as tc the Kew 
Gardens His library and c flections were bequeathed 
to the British Museum 

Jim* 18, 1844 Etienne Geoffrey Sunt-Hitair* died 

—The pupil of Daubenton and Hauy and the friend 
of Cuvier in i-» Saint Hilaire became professor of 
zoology in the Mus^e dHistcire N iturelle In 1708 
he accompanied Napoleon to bgvpt Admitted to the 
Academy of Sciences in 1807 he afterwirds became 
professor of zoology and comparatne anatomv in the 
Faculty of Si ences Among his most important 
works was his Philosophie Anatomique (1818-22) 
June 90, 1784 FMx Vwq d’Azyr died— The sue 
cessor of Buffon in the Paris Academy of Sciences 
and physician to Louis XVI Vicq d Azvr wrote an 
important work Discours sur 1 anitomie m which 
he stated in a masterly wav the methods of biological 
science 


June 21, 1848 James Marsh died —The assistant 
to Faraday at the Royal Military A ademy Woolwich 
Marsh invented electromagnetic apparatus and also 
the quill percussion tube for ships cannon and in 
1836 discovered the Marsh test for arsenic 
Jum 21, 1887 Urns J toques TMuard died —Born 
in poor surroundings ThJnard was assisted by Vau- 
quelln and gradually rose to a high place among 
French chemists He held chairs at the Ecole Poly, 
technique the College de France and the Sorbonne 
and though he did important work on the compound 
ethers and discovered hydrogen peroxide he was 
above all a great teacher 

June 21, 1874 Anders Jons Angstrfim died — 

Angstrom held the chair of physics in Upsala Uni¬ 
versity and was secretary to the Royal Soci ty there 
He did pioneering work m spectroscopy in 1863 dis¬ 
covered the existence of hydrogen in the sun and in 
1868 published his map of the normal solar spectrum 
Knut Johan Angstrom (1857-1910) also a wen known 
physicist was hts son 

ECS 
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Societies and Academies. 

London 

Royal Society, June 9—Prof C S Sherrington 
president, in the chair—Prof C S Sberriafltoa 
Break shock reflexes and supra maximal contrac 
tion-response of mammalian nerve muscle to single, 
shock stimuli Ihe maximal twitch-contraction of 
tibialib anticus muscle (cit) evoked by a single break 
shock applied to the cut motor nerve exceeds the con 
traction evoked reflexly (spinal preparation) bv a single 
break shock applied to an afletent nerve ihis u due 
to the reflex response being tetanic in nature If the 
break shock is strong it excites even when applied 
to the motor nerve a response of tetanic quality 1 he 
so-called over-maximal twitch now termed supra 
maxunal response is a tesponse of this kind A 
reaction of like kind jirobably obtains in the afferent 
nerve when the single shock applied to it is of com 
parably high value In this case there is tlso a 
tetanic reaction from afferent nerve fibres themselves 
With weaker break-shock stimuli the origin of the 
tetanic character of the reflex discharge lies in the 
centre itself It arises there from a charge process 
which is relatively long lasting m compauson with 
the cycle of a nerve impulse and increases in intensitv 
and duration with the number of afferent fibres 
excited —R J Lodford and J B liateoby Dicty > 
kinesis in germs-cells or the distribution of the Golgi 
apparatus dunng cell-division Maturation mitoses 
in the germ cells of Cavu Mus Helix Litnnaea and 
Stenobothrus weie examined In all cases the Golgi 
apparatus breaks up into its constituent granules and 
these are distiibuted haphazardlv to the two daughter 
cells at mitosis In no case examined ate they divided 
between the daughter-cells as equallv as are the 
chromosomes Hence the Golgi apparatus takes no 
import int part in the transmission of f ictors from 
cell to cell Dr F W Edridge Greta 1 he effect of 
red fitiguc on the white equation A white equation 
is formed by meins of a mixture of a red of A0670- 
6770 A a green of &5144 >,156 \ and a violet of 
A4250-426“ A matching 1 simple white When the 
eye is fatigued with light viewed though a red glass 
or with pure spectral light in the region of A6700 \ 
and the equation is again made about half the 
amount of gieen is required The white equation and 
its match cannot be due to similir physiological pro 
cesses or both would change in the same ratio 
When the fatiguing light is in the tegion of A"8oo A 
no difference is seen between the nuxid and simple 
white - F Pender A method for investigating the 
hsemoly ttc activity of chemical substances The 
relation between the time taken bv a given quantity 
of haemolytic substance and the temperature at which 
it acts is expressed bv a hyperbola The relation 
between the constants if such a hyperbola and the 
quantity of hsemoluu. substince to which it applies 
are given Certain general relitions hold for ill sub 
stances examined Experimental and calculated 
results are compared —W H Psaraall The develop 
ment of vegetation in the Fnghsh lakes considered in 
relation to thegeneral evolution of glacial lakes and 
rock basins The English lakes are of the same age 
(glacial) of similar origin and lie among rocks pos 
sessing relatively untfotm characters The differ¬ 
ences they show are due to variations In the rates 
of erosion and sedimentation of the lake basins there¬ 
fore it becomes possible to describe the stages in the 
post-glacial development ot a rock basin and dto of 
its vegetation The differences observed between 
primitive and evolved lakes art regarded as being 
dependent upon their physical condition 
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Association of kcoaomlc BlologlsU, June 4 —Sir David 
Pram, president, in the chair —T L Eaglodow f The 
problem of increasing the yield of cereal crops by plant 
breeding Aspects of experimental investigation such 
as breeding for disease resistance non lodging or high 
intrinsic yield, were considered and the great dim 
culty of obtaining any simple critirion for so com¬ 
plex and elusive a tolil resultant as yield was 
emphasised Bevan s studies on the migration coefh 
cient as an index of vield wire dtstructivclv criticised 
The relation of yield to the weights of individual 
gr uns to the number of grains j er tar to the number 
of cars per plant and to the tillenng of the plant was 
considered At present cimpai ltivc estimates are 
based on vield per acre b t the author s work 
suggests that yield per tiller may perhaps be a 
better measure y eld itstif bung estimated in 
terms of starch carbon or some other chemical 
criterion, in place of the commercial standards now 
accepted—C B Sanders Problems of seed testing 
The technique adopted at the official seed testing 
station for the testine. of puritv and germinative 
capacity was described Mam problems ansc in this 
work of both a mechanical and biologic tl nature 
S mple and effective instruments foi sampling and 
non selective counting are n mured as well as selec¬ 
tive mechanical devices for the extraction of dodder 
and other seeds from a mixture Biological problems 
largely concern the relation of seed germination to 
envuonmental factors and the nppari nt inconstancy 
shown in this relation Thus seeds of apparently the 
same kind mav undir standardised conditions differ 
considerably n t only from vear to yen and from 
month to month Iut also from sample to simple 
and may show periodicities and external factor rela- 
ti wships whirh give rise to a very gre it c mplexity 
of varying combinations lhe while technique 11 
empirical and much fundamental research is needed 
Cambrux e 

Philosophical Society M iv ib — Prof A C Seward 
president in the chair Dr E H Hankhi The 
soaring flight of dragon flies From observation it 
appears improbible that undiscovered wing movements 
or ascending currents of air can be accepted in ex¬ 
planation of soaring flight Alterations in the amount 
of sunlight even when slight make considerable 
differences in the flight of dragon flies I owering of 
the abdomen as a brake on speed in catching prey, 
etc is a common phenomenon Dragon flies flying- 
fishes and birds all exhibit soaring flight and in each 
iliss evidence is accumulating that Tow speed flight 
depends on the presence of su ishine and high speed 
flight on the presence of wind If not identical the 
speeds attained in the three classes are cemparable — 
(_ G Iamb Note on secondirv sexual iharactera in 
the Diptera with a desc-iption of a novel type The 
author discussed some points in the structure of the 
hypopvgium in flies and gave a description of some 
secondary characters in a new genus f Dohchopodidae 
which were situated centrally instead of peripherally 
—I A Borrsdslle A note on the mouth-parts of 
certain Decapod crustaceans Some Decapods as 
Hapalocarcinus and Porcellana seize f vod particles 
directly others as Pinnotheres and the P on tom in* 
take it from sessile organisms The mouth parts of 
the former are modified for their mode of feeding 
Similar modifications are not found in the latter 
possibly because their food reaches them entangled in 
strings of munis Porcellan i has no such iaw 
reduction as is found in H ipal x arcinus and this is 
as vet unexplained —I Gray Hermaphrodite sea 
urchins —A B KffMn f 1) Preliminary note on the 
development of muscle bone and body weight m 
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cheep A summary was given of some results ob¬ 
tained in conjunction with Mr J Hammond over a 
number of years The data brought forward referred 
to parts much utilised in the judging of sheep, vis 
“hindlimb loin" behind the shoulder’’ and 
over the shoulder ” In normal rams the muscles 
increase in weight after birth faster than the asso 
ciated bones while the ratio found in adults is nearly 
attained at the age of three months From birth 
onwards the carcass forms an increasing proportion 
of the live weight of the animal The development 
of the hind limb proceeds as a wave of growth passing 
upwards from below Histological examination of 
the muscles in the prize animals shows that a very 
large amount of fat is ore sent between the muscle 
fibres In addition to that between muscle bundles 
Fat In the popliteal space and around the pelvis was 
notably increased The characteristic feel and 
appearance of prire animals appear to be due to bone 
reduction as well as to fat and muscle increase 
(3) The alleged inheritance of an acquired character 
in mm Photographs were shown of ankle joints of 
new bom English children Features are present 
which from their presence in the newlv born natives 
of India have been claimed ns the inheritance of a 
character acquired bv their parents through adoption 
of the squatting posture This cannot be the case 
In the English child The features found in the ness 
bom child are held to be the anatomical outcome of 
the normal attitude of the foetus (\) The so-called 
gluteus maximus of Tarsius This is stated to be a 
compound muscle since it includes the femoro- 
coccygeal and cxudofemoral muscles This is the 
interpretation given of the position of the great sciatic 
nerve which passes through the gluteus maximus 
In lemurs and in the primitive insectivore Tupnia a 
similar condition sas found —H P Wsran The 
effect of a magnetic field on the intensity of spectrum 
lines 11 The earlier work of Kent and Frye on the 
subject is discussed and the invalidity of conclusions 
obtained under adverse experimental conditions proved 
by proper control experiments Further study of the 
phenomenon conducted in a auartz tube are described 
The enhancing effect of the magnetic field on the 
negative glow bands of nitrogen and the Balmer series 
of hydrogen are described and the Balmer series is 
suggested to be mainly the radiations of the atom while 
the gas is at a high pressure Experiments with a 
condensed discharge have proved the difference be 
tween its qffect and that Introduced by the magnetic 
field —C G F Jsates The theoretical value of 

Sutherland s constant in the kinetic theory of gases — 
T S Yang Orthogonal systems and the moving 
trihedral » 

Dubiin 

Reyal Irish Acadcaty May 23 —Prof Sydney Young 
president in the chair—G A J Cols The problem 
of the Braj series The stratigraphical position of 
the series of quartzites and slates that form Bra) 
Head and Howth in the Dublin district has always 
seemed obscure While the few organic remains 
indicate a Cambrian age these rocks appear in places 
to overlie Ordovician strata and they have suffered 
no invasion or metamorphism by the closely adjacent 
Leinster granite Examination of the successive MS 
notes in records of the Geological Survey of Ireland 
shows how the problem was under discussion between 
i8tf and 1865 In the present paper it is suggested 
that the Bray senes has been brought into position 
along a thrust plane from the south east during the 
later phases of the Caledonian folding and that the 
outlvlng mass of Carrickgallogon is a 1 khp ” resting 
as Du Noyer believed on Ordovician slates 
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A cafes jr at Scisecss, May 33 —M Georges Lemoine 
m the chair —C Means, M Mm*, and 

L Taspier Acrylic acid and acrylic esters 

Halogen propionic acids and esters Starting with 
pure acrolein now readily obtainable in quantity a 
method of preparing acrylic acid is described based 
on the intermediate production of j 9 chloroproplonic 
acid The acrylic acid was purified by repeated frac¬ 
tional crystallisation and its physical constants were 
determined The pure acid combines quantitatively 
at the ordinary temperature with the halogen acids — 
A Bleafel The topographical representation of the 
couples of alternating current motors — Priace sf 
Mosses Official visit to the United States —C 
Oalchard The 3I systems all the right lines of which 
belong to a linear complex —M Jean Massart was 
elected a corresoondant for the section of botanv m 
succession to the late M Pfeffer—G l»Ua The 
discontinuities of the solutions of certain Fredholm s 
equations —P Hrabert Hypergeometrical poly¬ 
nomials —P L 4 vv Some questions of the func 
tional calculus E Esclaagoa The aurora borealis 
of Mav 14 15 1021 observed at Strasbourg —M Lace 
Chemical react ons and radius of curvature A con¬ 
tinuation f work previously published on the same 
subject It is shown that the influence of the curvature 
of a solid is the same in liouids as in gases and that 
the data in both ases can he expressed bv a similar 
formula —Brifel The application of the law 
of mass action to the results obtained in the reaction 
of /9 galactosidase on galactose in solution in propvl 
alcohol The application of the law of mass action 
to this reaction show s that in m in\ cases equilibrium 
had not been reached when the experiments were 
stopped For the stronger alcohols t would be neces 
sary to prolong the experiments for months or even 
years to attain equil brium \ Tlan A cause of 

dispersion of the colloid in an important class of 
hydrosols - A Bsatiric and M VnllUsnt* The floc¬ 
culation of colloidal arsenic sulphide Principle of a 
method of study The opacity of the solutions \as 
measured in * F 4 ry spectrophotometer absorption 
curves are (Liven showing the influence of time of 
excess of hydrogen sulphide and of excess of arsenious 
oxide To have stuctly comparable flocculation the 
colloidal solution must contain neither free sulphuretted 
hvdrogen nor arsenious oxide—E Aadrt Con 

tr button to the study of the oil from grape pips The 
chemical and physical constants of eleven samples of 
oil from different sources are mven the figures show 
great divergences and it is evident that the composi¬ 
tion of this oil vanes ronsidtnblv with the kind of 
grape P Oaabsrt The artificial coloration of 
crystals obtained by the solidification of a fused sub 
stance and on crystalline diffusion —F Ebnaaaa and 
J Savornla The stratigraphical scale of the Kabylie 
des Babors —R Denglsr The simultaneous oscilla 
tions of the pressure and w ind at the top of the Eiffel 
Tower and their relation with the squall surface (J 
Bjcrkness) of a depression \ reproduction of the 
curves of the recording instruments showing the 
atmosphenc pressure wind velocities at the summit 
and base of the tower and temperatures on Sep¬ 
tember 13 1906 The conclusions resulting from a 
detailed examination of these diagrams are in agree 
ment with the theory of J Bierkness —Ad Davy fe 
VlrrlDs and R Deals The modifications of form 
and structure of liverworts submerged in water 
Seven species have been studied and were found to 
adapt themselves to the new medium, undergoing re¬ 
markable changes in development size and structure 
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If these forms had been met with in Nature without 
knowing their history they would have been described 
as varieties, and even as new species —P Choax A 
new leafless Asdepias from the ix rth west of Mada 
gascar —S Jeoesco Contribution to the stud) of 
the physiological rdle of the an thocy unins —A 
Leaders and H Centarler Anaphylaxy in pla its 
Experiments are described and illustrated by repro 
ductions of photographs | loving definitely that an 
anaphylactic state can be established in plants R 
Cenrrier The interstitial gland of the testicle and 
secondary sexual characters in fishes — Mile Larband 
New technique foi the inclus on and mcr scopical 
preparations of vegetable ind animal tissues Ihe 
use of butyl alcohol instead of ethyl alcohol is proposed 
for dehydrating the tissues It has the 1 ivantage 
of dissolving paraffin wax thus ren lenng unne essary 
the use of xylene or toluene and the number of tre it 
ments can be reduced from six to two G Trnflaut 
anl N BsxasonoB Increase in the number of Clo s 
trtdtum paitonanum in soils partially sterilised by 
calcium sulphide —R Potass* Researches on the 
determinism of the loss of the f icultv of flight n the 
aquatic Hemiptera 

Rous 

Reals Accidents aazisaata del Lined April 3 —V 
\ olterra vice president in the chair —Papers bv 
fellows —G Castslaasv# Abelian functions 111 
Jacobi s varieties —C Segre The principal lines of 
a surface of S, and a characteristic property of 
Veroneses surfaces 1—b Sever! Iheocy of simple 
integrals of first species belonging to an algebraic 
surface 11 —Communicated through fellows —G 

Roverete Erosive development considered as starting 
fron a fundamental surface—C Jaccl Metabolism 
of true royal forms in the society of the Termites li — 
Prof Corbino read an account of the life and work 
of the late Prof Augusto Righi who died on June 8 
1920 and a similar notice relating to the late Prof 
Michele Rajna who died on September 29 IQ20 was 
contributed by Dr I egge Among additions to the 
Academy library were mentioned treatises on dynamics 
of systems by Prof Maggi and on statics of dam* 
for takes and science of construction bv Prof Guidi 
presented through Prof I evi Civita in addition to 
several mathematical works 


Books Received. 


Solvency or Downfall 9 Squandermama and its 
Story By Viscount Rothermere pp xi+160 

(London Longmans Green and Co) is 
Dairy Bacteriology By Prof Orla Jensen Trans 
lated from the second Danish edition by P S Arup 
Pp xu+180 (London J and A Churchill) 18 s 


Tables Factors and Formulas for Computing 
Respiratory Exchange and Biological Transformations 
of Energy Prepared by Thome M Carpenter 
(Publication No 303) Pp 123 (Washington Car 
negie Institution ) 2 dollars 
Index to United States Documents relating to 
Foreign Affairs 1828-61 Bv Adelaide R Hasse 

8 n three farts) Part in R to Z (Publication 
o 185 part 111) Pp 1331-1980 (Washington 
Carnegie Institution ) 7 dollars 
Pnncipes de Biotogie V<g<tale By Prof N08I 
Bernard (Nouvetle Collection saentiflque) Pp xli-t- 
212 (Paris F Alcan) 8 franc* net 
Microbiology A Text-Book of Microorganisms 
General and Applied Edited by Prof Charles E 
Marshall Third edition revised and enlarged Pp 
NO 2694, VOL 107 ] 


xxviu+1043+1 plate (London J and A Churchill) 
air net 

From a Modern University Some Aims and 
Aspirations of Science By Prof Arthur Smithells 
Pp 124 (London Oxford University Press) 
12s 6 d net 

The Commercial Apple Industry of North America 
By J C Folger and S M Thomson (Rural Science 
Series) Pp xxn+466+xxiv plates (New York 
The Macmillan Co I ondon Macmillan and Co , 

I td) 181 net 

I Astronomic et le Axtr worries Bv Auguste Col 
lard Pp vin+119 (Bruxelles G Van Oest et 
Cie ) 

Pneumatic Conveying A Concise Treatment of the 
Principles Methods and Ai plit ltions of Pneumatic 
Conveyance of Materials Bv E G Phillips (Pit 
man s Technical Primers ) Pp xn+108 (London 
Sir I Pitn an and Sons Ltd) ar 6d net 

Tinning Mattruls With Notes on Tanning Ex 
tract Mn lufactuie By Arthur Harvey Pp vn+ 
182 (London Crosbx Loci wood and Son) 15$ 
net 

Perfumes Essential Oils and brut Fssences Used 
for Soap and other Toilet Articles Bv Dr Geoffrey 
Martin (Manuals of Chemical lechnologx X) 
Pp vn+138 (London Crosby I orkwood and Son) 
i2t td net 

Flements of Practical Geometry A Two 'Sears 
Course for Da\ and Evening Technical Students Bv 
P W Scott Pp v+185 (London Sir I Pitman 
and Sons Ltd) 5s net 

A Geological Excursion Handbook for the Bristol 
District By Prof S H Reynolds Second edition 
Pp 224 (Bristol J W Arrowsnuth I td l ondon 
Simpkin Marshall and Co Ltd) 5s net 

Exponentials Made Easy or lhe Storv of 

Fpsilon B\ M E J Gheury de Brax Pp x+ 

253 (London Macmillan and C o Ltd ) 4 s 6 d 

net 

A lext Book of Inorganic Chemistry Edited by 
Dr J Newton bnend Vol ix part 11 Iron ana 
its Compounds By Dr 1 Newton Friend (Griffin s 
Scientific Textbooks) Pp xxv+2fs (London C 

Griffin and Co Ltd) i8a 

Tuberculosis Its Prevention and Home Treatment 
By Dr H Hyslop Ihomson (Oxford Medual Pub 
lications) Second e htion Pp ix+99 (London 

II Trowde and Hodder and Stoughton ) 4s net 

Year Book of the Roval Society of London 1)21 

(No 2 s) Pp iv+201 (I ondon Harrison and 
Sons I td) 7s bd 

I ibrarv of Congress A 1 1st of Geographical 
Atlases in the I ibrary of Cong ess* with Bibho 
graphical Notes Compiltd un ler the direction of 
Philip I Phillips Vol iv Pp clxui+639 (Wash 
mgton Government Printing Office ) 1 23 dollars 

Biochemistry A Study of the Origin Reactions 
and Equilibria of Living M itter Bv Prof Benjamin 
Moore Pp vn+340 (London E Arnold) 21* 
net 

Fabre Poet of Science Bv Dr G V Legros 
Translated by Bernard Miall Second impression 
Pp 352 (I ondon T Fisher l nwin I td ) 8s 6d 
net 

Oxford University Junior Scientific Club Electrons 
and Ether Waves Being the Twenty-third Robert 
Boyle Lecture on May 11 1021 Bv Sir William 
Bragg Pp 14 (London Oxford University Press ) 
ir net 

Oxford and the Rural Problem Being the First 
Sidnev Ball Memorial Lecture, December 1920 By 
the Right Hon Sir Horace Plunkett (Barnett 
House Papers No 6) Pp 18 (London Oxford 
University Press) 1* 



NATURE 


Hyperacoustic* By John L- Dunk Division ii 
Successive Tonality Pp xi+160 (London J M 
Dent and Sons, Ltd New York E P Dutton and 

°°<Ui Medicine in Rome The Titrpatnck Lec¬ 
tures on the History of Medicine delivered at the 
Royal College of Physicians of London in 1900-10 
with other Historical Essays By the Right Hon 
Sir T Clifford Allbutt Pp xiv+633 (London 
Macmillan and Co Ltd ) 30 s net 
The Psychology of Industry Bv Dr James 
Drever Pp xi+148 (London Methuen and Co 
Ltd) 5 s net 

Motya A Phoenician Colony in Sicily By Joseph 
I S Whitaker Pp XV1+3J7 (London G Bell 
gnd Sons Ltd) 30s net 


Diary of Societies. 

THURSDAY Jen IS 

Ixarnut* or PuaoLosx *xs Mmumcrn (a* St Mary • Hospital) 

S 4*1—Pro/ W Boliooh Us* ud Abu** of Soiaatifls MsdioaJ 
teratur* 

Bar*], buouxx at AM — Prof H B Dixon. Dr 0 Oaap 
balk aad Dr A Par bar fho falooity ot Sound ia Qam 
at High Temperature* aad th* Ratio d th* Upaollle Heats— 
FrofJ B Partin rtoa Tha Ratio o! tha Bpoaifie Haste et Air aad 
at Uaihoa Diaxtda-Dr A B Wood aad Dr F I Young 
Llfht Body Hydrophone* and tha Directional ProperUe* of 
Mlorophome* —Dr A B Wood and Ur I I X our 1Aa Aaooa 
U* u etarhenee* produoad by a Mali ModJaa la Plaaa Waraa 
transmitted thro art Watar with Spaaial ttafaraaaa to tha Slagle 
Plata Diraatioa Ffadtr—M A OlblVtt Bom* Problem* ooaasriad 
With htapo ration froa* Largs hxpaaaaa of Water —1 0 Toy 
Tha Photographic EBolenoy of Hobaroguaca, Light 
Umnaa Sooiri at S-Dr N AaaaadaJai ThTVeptaUon d an 
lalaad la OhUka Labe on tha Xari Ooaat et ImUa ooaridaced 
aa a Prellmiaaxy to a Study of it* Fauna—Ool Oodfary Th* 
VartUUation of Oonhalaathtn 

Box*t uouaaa or Pataicux* or Lenox at I—Dr P L OoUa i 
Tha ObjaotiTa Study of Menroaia (Orooniad Laetora) 

Bor*t Socurrx or Binicm (Dermatology Beetioa) at I 
Qmmmku Sooiarr (at loaUtobea of farohanloal Snrtaaon) at 
S —Prof B Moon Th# Natural Photo (yathotM Pro****** oa 
Land and in San aad Air aad thalr Balatioa to tha Origin 
aad Praaarratioa of Lif* upon th* Barth (Bag* MtUar Lw 

nK'sftsLS^Bsavatt fua-jra 

X ray Tub# —Exhibition of Modern X ray Tab** —Britlah 
Thomson Honaton Oo Ltd Demonatratiea of Mew Portable 
Coolidjr* Outfit 

Rotai PxoTOourxic Socirrr or OaXAT Bamnr at III — Lea- 

Roru Socmx or Mxsioun (General Mooting) at 8 SO-Sir Thomas 
Hordar Dr Q C Anderson Mr ClaytoB-Groaae. W 8 Diokte, 
B Barman Dr A F Hnrat Dr Drnry Pennington Sir 
Humphry RoUorton Dr Gilbert Soott and Dr M Wright Th# 
Problem of th« Private Climo Syrian in Great Britain 
FRIDAY im IT 

Rotai Aaraoxomcti. Sooixrr Qeophy* anl Diaoomion at I — 
Oban go* of Leeel in tha Britlah I tie* opened by B L. F Jolly 
followed by Col Sir 0 F Olooa and O 6 • Crawford Chair 
man Col Blr G Lanox Oonyagham 
Rotai Socmx or Taoncu. Muncix* a an Htamra (Ananal Mart- 
of , 8aabo S bita~i 1 »*£d1a * DOWlM The Haohamm and Treatment 
Rotai Paoroomiraio soctm or Qua? Bamia at a.—J 0 
Warburg Foragroanda 

lat I*i)ra Muioo Oximcxaicai Soot rrr (at Xaailagtoa Town 
Hall) at BIS—Dr 0 Addleon Tha Part of tha State la tha 
Preeentioa of matase (Onvandlah Laetora) 

Rotai Ixanemox or Gantr Bamnr at S—Sir J J Thomtoa 
Cha nlaal Cambtaat oa and tha Struotor* et th* Malaonle 


Menu. Ixamon or Barriax A xcamo ra at S 
Rotai OtooiArxiuu. 8 ociitt (at ^ollaa Hall) at BIO-Dr W » 
Bom* Tha Bgyptlaa Wildernee*. 

TUESDAY Jen fit 
■otri Hoanenneu. Soctm at S 

Swut Oouasa or Pxtiiciax* or Loxoox at S —Dr F L OoUa 
Tha Objaotiye Study of Manroata (Croonlao Laetor#) 

Born Bocixtt or Mtdicixi (Geaaral Neetiar) at f 

*«?“ fcmnwri Soomt (at Buvmrs fariitettoa) at *U- 

„Mra W J Barton Woman a Miaimam Wage* 

***& at SJS-Prof H 
■ntaai Hot* am Orratal Uaaanrameat —A BrammaU Raooa 
Hnmttaa Prow**#* 1* Shale. State* and Phyllltea—A Richard 
•oa i _ Th* Mioro patrography of tha Booh gyprum of ITotttag 


Slam Laoaa —Dr 0 X Treebmasn aad F L Spath Th* 
Jnxauie of Haw laalaad 

Faxaoat soomt (at Cham cal Society) at A—0 J Smith * ]!* 
High temperature Phenomena of Tnagataa Filament*— B 
Hateobek A Simple Apparats* for Datamialag th* Coagelatio** 
Velocity of Gold Sol* —Prof *. W Porter Variation of Snrfao* 
Tux on with Tamparatir* —8 M Baal* Tb* InBnenoo of tha 
Solvent upon I oa tmtloa and tha aoaom na ayiag Heat Bfiacrt— 
A it Kauwa The Potent *1 of tha login* xTeotrod* and tha 
Aotirity of tbt lodin* Ion at *5° 0 —B XUbnra Soott Doaon 
•tratloe of tha Traorauriioa of Sooadt by moaat of HochaUe 
Salt Cry rial* THURSDAY Join 83 

Rotai, Socirrr at 4 90 — Prebmhli Paper* —Dr B F Armrirong and 
T P Hilditoh A Study of Catalytm Aetioaa nt Solid Snr 
face* VI Snrfao* Area aad Spaoifio Datura of a Lately it 
Two Indapandant Faotor* ooatrol] ng the Raaultant Aotir ty — 


Sir J B Handaraon A Contribution to tb* Thormodyaamtenl 

Conductor* with Special Application* to th* Attanatug enirtat 
Baa rtanoe* of Short Coil* —* S Blelar The Oormnt* iadueed 
la a Cable by th* Paaaag* of a Mau et Magnatio Material 
oyar it—Dr Q Barlow ana Dr H B Keane The Bxparimaatal 
Anal}* • of So md in Air aad Water Bonn Bxper manta toward* 
a So ind Spectrum —Dr G Barlow Tha Theory of Aaalyair of 
an Xlrotrlo C mat by Ptriodio Interruption 
FRIDAY Jen M 

PnraiCAL Sooim or Loxdox (at Imparial Collrga of Soiaaaa) 
at S —I Butterworth Oapaa ty and Bddy onrrent BCaeta la 
Iadnetometera -Dr E Gnflitb* New Spaatfia Han* Apparnrum— 
Prof A 0 Rankin* Enoanatera between Non *pb»rieal Gaa 
Molecule* —Dr 0 Chrae An Electro culture Problam 

MOHDAT Jen K _ 

Beta, aoraxrr or Manionn (Odontology Section) at S—X Fry 
The Dental Treatment et Congenita] aad Other Perforation* of 

th* Palate . 

TUESDAY Jen K 

Both Axnooeotooicei. Ixanrun at SIS—L H Dudley Buxton 
Th* Anaieat and Modern Inhabitant* of Malta 


CONTENTS page 

Th# Safufuarding of Reaearch 4** 

Staam and Thermodynamic Theory By Bit J A 
Swing KCB.FRS 4|« 

Ore Dapoaua of Utah 4*4 

Medical Sciatica and Practice 4*4 

Our Bookshelf 4*5 

Letter* to th* Editor — 

Human and Other Tail* —Prof F Wood Jonee 
Sir Arthur Keith, F R 8 4*7 

The Stationary It an i K line* of Calcium in Stellar 
Atmosphere* -Prof Megh Nad Saha 4** 

Biological Terminology —Dr F A Bath#r,F RB 489 

A New Aeonriicnl Phenomenon —Dr J Rrakinc- 
Murray 49° 

Heron* md Fish —Right Hon Sir Herbert 
Maxwell Bart F R S 49° 

Why I Worm. Die?— W J Lewi* Abbott J H 
Coete 490 

Vitality of Gorae aee 1 —John Parkin 491 

Habit* of the Iledgehci, —Dr O A Auden 49 J 

Principle* of Picture hanging —Sir O Qreenhill, 

F R S 49« 

Oarated—tha Discoverer of Electro-magnetism 
By R T G 49* 

Native Life in the Loyalty Islands and Southarn 
Nigena (Illustrated) By Henry Balfour 495 

Obituary — 

Pater Donald Maffoch. By W C M 49* 

Notts 499 

Our Astronomical Column — 

Dr Hill a Cuaped Orbit 903 

Stonyhi rat College Observatory 5°3 

L Aatronomt* et te* Astranome* 503 

Prof Einstein’* Lecture* at Kings College 
London and tha Univeruhy of Manohaster 504 

Pkyaico chemical Problama Raiating to the Soil 
By B A K 5<H 

Briueb 8 done* Guild Notable Views on Present- 
day Problem 505 
Unlveratty and Educational ItUaiHgcnca 50 T 

Calendar of Scientific Pioneer* 508 


NO 2694, VOL 107] 


NATURE 



THURSDAY, JUNE 23, 1921. 


Edit mat and /'uMshmg Offucs 
MACMILLAN 4- CO., LTD , 

ST. MARTIN’S STREET, LONDON, W C 2 

AdvertiMmemi and business letters should be 
addressed to the Publishers 
Editorial communications to the Editor. 

Telegraphic Address- PHUSIS, LONDON. 

Telephone Number GERRARD 8830 

“Index-Numbers" and Wages-Regulation. 

h we want to study the movements of prices, 
whether within some more or less narrowly 
defined group of commodities (e.g. foodstuffs or 
textiles) or over a wider range (e.g. all the com¬ 
moner commodities consumed in the United 
Kingdom), the necessity is soon felt for some 
means of summarising the diverse fluctuations 
noted. This can be readily effected by taking 
some particular price of each commodity as a 
standard (usually the price in a particular year 
or the average over a series of years), expressing 
the price of that commodity at any epoch as a 
percentage of the standard price—thus rendering 
the various movements comparable—and then 
averaging in some way for the whole series of 
commodities the index-numbers thus obtained. 
The average so calculated is usually itself termed 
an tndex-number of prices, with some qualifying 
expression to show to what it relates—e.g. an 
index-number of wholesale prices, of retail prices, 
or jvhatever it may be. 

When consideration is given to the planning 
of such an (average) index-number, a great 
variety of questions at once arises. For example : 
(i) What commodities shall be included? 
(a) What sorts or qualities of each commodity? 
(3) What prices shall be used? Wholesale prices? 
Retail prices? Import values? Export values? 
At what markets? (4) How is the standard price 
for each commodity to be determined? For what 
reference year or reference period? (5) Finally, 
how are the individual index-numbers to be aver- 
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aged? The answers to be given on these points 
evidently must depend on the question that the 
index-number is intended to answer. Only a 
definite question permits of a definite answer; and 
two very distinct questions have dominated re¬ 
searches into the movements of prices’ (a) The 
question of the effect of current y diangis — eg. 
the substitution of paper for cohl, or the varying 
supplies of the precious metals, (b) The question 
of thangts in the “cost of living." 

Questions of the first type prtsent their own, 
and numerous, difficulties; but from the point of 
vitvv of practice there is one simplification, that 
the answtr must be based on wholesale prices, 
quotations for which i an be obtuim d with tom 
parative case. Such questions arc certain to arise 
in a time following important new discoveries of 
the precious metals, as they did alter the gold 
discoveries of 1848-49, which gave use to t*o 
classical researches, those ot William New march 
und of Jevons. 

Newmarch 1 used twenty two quotations, no 
fewer than four of which were for cotton. 
1845-50 was taken as the reference period. At 
first no summary was attempted; later the index- 
numbers for the individual commodities were 
simply added together instead of being averaged, 
so that the base-figure was 2200 instead of 100. 
Virtually, however, the mdc\-mimbei was the 
simple arithmetic mean of its components Ihis 
index-number has been given monthly in the 
Economist almost without a break since 1809, 
and remained on prcuselv the same basis until 
1911. The inconvenience of the old basis had by 
this time become very marked such vital com¬ 
modities as foreign wheat, steel, petroleum, and 
rubber were not included- and the whole basis 
was revised. The number of quotations was 
raised from twenty-two to foitv-iour, and the 
•base-period was altered from 1845-50 to 1901-5. 
When the simple arithmetic mean is used for the 
average the baso period is important, as t deter¬ 
mines a virtual system of weighting. 

The work of Jevons s (1803-05) is mainly of 
importance from his use of the geometric mean 
as the form of average Without entering into 
the reasons that he assigned, some of which are 
obscure, one reason is dear and important. If 
the geometric mean be used, the ratio of the 
index-number for any year B to year A is the 

l Cf vol*. v »wl vi of " Ihe History of Prle«*,”by looks and New 
march . the Mercantile Report* by Neu march in the loiirnal of the Royal 
Statnnoal Society, vole, exit , jtxtil, and xaiv., and the vilumaa of tha 
f. contmht from 1U4 Tha nummary figure appe-in to bava bean <nl given 
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tame whatever year be used at bate, and tbit it 
not the case if the arithmetic mean be used. 
Jevons's calculations were not maintained, but his 
work on this point of method has been fruitful. 

Sauerbeck,* having regard to the unsatisfactory 
character of the old Economist number, con¬ 
structed in x886 a fresh index, using forty-five 
quotations. His base-period was the eleven years 
1867-77, & Q d he again used the simple arithmetic 
’•average for his mean. The calculation of the 
index-number was maintained, and it hat now 
become the index-number of the Statist. In some 
ways this number also is no longer entirely satis¬ 
factory; foreign meat, for example, is not in¬ 
cluded, nor rubber. 

The Board of Trade 4 in 1903 constructed an 
official index-number of wholesale prices in which 
a weighted arithmetic mean of the individual 
index-numbers was used, weights being given by 
the estimated values consumed. It was not a 
satisfactory number. The correct method of 
weighting does not seem to have been realised, 
and the weights actually used were based on a 
period different both from the reference year first 
employed (18713 and from that used later (1900), 
with the result that two widely divergent series of 
figures have been given. Very rightly the Board 
has decided that the old number should now be 
^entirely dropped and a fresh index constructed on 
gi new basis. This basis was fully described in 
a paper by Mr. A. W. Flux,* of the Board of 
Trade, read before the Royal Statistical Society 
for discussion in January last. So many as 150 
quotations are used for the new number, and the 
geometric mean is employed, thus freeing the 
results from any influence of choice of reference 
period, and obtaining a completely consistent 
series of averages. No actual weights are used, 
but, as in the case of the Economist and the 
Statist index-numbers, there will be an approxi¬ 
mate weighting by assigning more quotations to 
the more important commodities. It must be 
v noted also that this number is really devised to 
answer a question different from that faced by 
Newmarch or Jevons—the effect, not of currency 
on prices, but of prices on currency. In the case 
of dutiable commodities the duty will therefore 
be included in the price; prices will not be quoted 
duty-free as in the case of the other wholesale 
numbers, 'the number, the first figures for which 

'W*. Abttnct U 
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have been published in the Board of Trad* 
Journal, represents a great advance. 

All the above index-numbers are essentially 
index-numbers of wholesale prices, and deal pre¬ 
ponderantly, though not wholly, with raw 
materials. Clearly this is not what is required 
for an index-number of “cost of living.” But 
what do we mean by that very elastic phrase? 
As soon as we endeavour really to analyse the 
term, it becomes extraordinarily difficult to say. 
The clearest definition is “the cost of purchasing 
year by year the same schedule of commodities 
and services.” It is nearly a century since Joseph 
Lowe* attempted calculations on this basis for' 
the change in “cost of living” between 179a, 
1813, and 1833 for a country labourer, a town 
mechanic, and a middle-class family, using esti¬ 
mated budgets of normal expenditure as his 
foundation. He also suggested the voluntary 
regulation of wages and salaries on such a basis. 

It cannot be said that we have advanced much 
beyond this work of a century ago so far as 
regards method. The Board of Trade, soon after 
the beginning of the war, began the publication 
of an index-number of retail prices in the Labour 
Gazette, afterwards maintained by the Ministry 
of Labour. At first it was termed an index- 
number of "cost of living,” but, very judiciously, 
that phrase was afterwards dropped, and it is 
now referred to only as a measure of changes in 
retail prices. It is to be regretted that not only 
members of the public, but also members of the 
Government themselves, still, nevertheless, con¬ 
tinue to refer to it as an index of the “cost of 
living.” The process of calculation was fully 
described in the Labour Gazette for March, 1930. 
A fixed schedule of foodstuffs was taken, based 
on the pre-war consumption of a working-class 
family, and the total cost of this schedule at the 
prices of the day compared with the prices of 
July, 1914, gives an index-number for food} - 
index-numbers for working-class rents, clothing, 
fuel and light, and miscellanea (ironmongery, 
brush ware, and pottery; soap and soda; tobacco 
and cigarettes; fares and newspapers) are deter¬ 
mined by other inquiries, and these several * 
group-indexes are combined into a general 
average on the basis of weights determined from 
pre-war expenditure. 

The number is thus based entirely on the con¬ 
ception of purchasing a fixed schedule—the main¬ 
tenance of a fixed mode of life. But when price* 
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change, people do not maintain their previous 
mode of life in absolute fixity and m war time 
they cannot do so What, then is to be done * 
The Committee 7 appointed in March 1918 to 
report on the actual increase since June 1914 
m the cost of living to the working classes 
under the chairmanship of Lord Sumner based 
it9 number on the actual expenditure on living 
—t e if a working class fam ly of definite size 
spent £x in the earlier year and £y m the later 
year, the index number of cost of living was 
taken as y/x However interesting such a figure 8 
may be—and it obviously has its interest—it is 
oertainly not deserving of the title an index 
number of cost of living To its use for regu 
fating wages Labour leaders made the obvious 
objection If we can buy next to no food vou 
will say that we need have next to no wages 
Had the Committee suggested (and the suggestion 
arises naturally out of its report) that m the 
case of food the Caloric value of the dietary 
should be kept constant this objection would 
have been obviated If an index number is to 
deserve the name of an index number of cost if 
living at all there must he fixity of a standard 
of some kind | 

But the virulence of the discussion that has , 
centred round the Ministry of Labour number is | 
largely due to this fact that it has been used as 
the basis of wages regulation Need a number 
for regulating w ages (if they ought to be so regu 
lated which is itself a very debatable questio \) 
be a number for cost of living ? I or exampl 
Customs and Excise duties certainly contribute 
to coat of living but they are meant to be paid 
by those who choose to consume the dutiable com 
moditie? Ought they then to be included a*, 
duties are included in the Ministry of I abour 
number, in an index for regulating wages thu 
merely shifting payment to the employer? Again 
ought luxuries to be included? Neither tobacco 
nor newspapers can be called necessities Th*v 
are rightly included when it is a question of con 
atmcting an index number of cost of living 
Ought they to be included m a number for wages 1 
regulation, as m the Ministry of Labour number? ^ 
These, and the like, are certainly questions that 
ought to be discussed and if it is realised that 
the index number is intended to serve the purpose 
of regulating wages and not of indicating some 
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vaguely conceived cost of hung, it may be 
possible to arrive at definite and agreed answers 
The revision of the Ministry of Labour number 
will certainly have to be considered m the near 
future Any revision should be carried out with 
a definite conception of the real end in view If 
the Ministry of Labour would extend its views 
so far as to have some regard to working 
members of the community other than those who 
work with their hands for a weekly wage it might 
consider the formation of 1 number more nearly 
related to the expenditure if the middle classes 
No index number of prices exists which forms 
any adequate basis for the regulation of salaries 
Both the Ministry of I abour number and various 
wholesale numbers have we believe been used 
but tht> are not satisfactory 

It s in fact time that the entire question of 
regulating wages and salaries in accordance with 
price movements its justification the formation 
of index numbers for different classes of wage 
t irners (skilled and unskilled labour do not have 
the nme budget miners who get coal free and 
houses free ought not to have their wages affected 
bv movements n rents and coal prices) and cf 
salary earners and the relation that should sub 
sist between a given movement in the index and 
the movement in the wage or salary should be 
fundamentally reconsidered 


Psychology and Psychopathology 


(1) 1 1 sitnet and the Unconscious A Contribution 

to a Biological Theory of the Pst cho Neuroses 
B> Dr W H R Rivers (The Cambridge 
Medical Series ) Pp v 111 + 25 (Cambridge 

At the L Diversity Press 19 o ) 16s net 

(2) Psychoanalysts Its History Theory and Prac 

tict By Andrd Tndon Pp xi + 272 (London 
kegan Paul Trench Trubner and Co Ltd 
1919 ) 10s bd net 


(1) »T»HF investigations and theories of Treud 
1 have exerted a profound effect upon the 
development of psychology 1 his can be seen not 
only in the rapidly increasing body of teaching put 
forth by Freud and his orthodox followers but still 
more in the mass of writings now appearing which 
are based largely on certain of Freud s funda 
mental doctrines although they are developed 
along lines diverging widely from those accepted 
bv the psychoanalyst 

In this latter group Dr Rivers s work merits 
special attention, because, unlike so many of that 
prolific harvest of psychological and psychopatho 
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logical books of which th« war has sown the seed, 
it is not a mere r 4 chauffi of other people’s views, 
but the fruit of independent and efficient thought, 
and a solid attempt to advance scientific know 
ledge The mam portion of the book comprising 
158 pages consists of a senes of lectures de 
livered at Cambridge The remaining pages con 
tam repnnts of papers wntten for various 
journals, which are related only indirectly to the 
consistent plan of development carried out in the 
lectures 

The author accepts in the mam F reud s con 
ception of the unconscious, and the mechanisms ’ 
of conflict repression, and so forth whereby 
Freud seeks to explain the processes occurring 
in consciousness, although considerable modifies 
ttons in nomenclature and definition are intro 
duced He accepts also the view that the activities 
of consciousness are to be regarded as the result 
ant of various instinctive forces, but he develops 
this conception along lines which are partly akin 
to those worked out by McDougall, and partly the 
result of an independent mode of approach The 
subject is regarded from a biological point of 
view, and the essential feature of the author s 
treatment is an attempt to bring the processes of 
consciousness, both in the normal and m the 
psychoneuroses, into relation with processes occur 
ring at physiological levels, all being incorporated 
in a scheme of biological development Thus sug 
gestion, conflict, repression, and even such pheno 
mena as sleep and hypnosis, are analysed into 
modes of reaction comparable with those dis 
covered by Head and his fellow workers to exist 
in physiological reflexes and in the mechanism of 
sensation This view is extremely interesting and 
suggestive though it tnay be doubted whether the 
relation is not one of analogy rather than of the 
identity which Dr Rivers seems to postulate 

The same line of thought is carried on into the 
author s treatment of the psychoneuroses Here 
again, he accepts the mam Freudian position that 
the psychoneuroses are due to conflicts occurring 
between the great instinctive forces of the mind, 
and that they are to be regarded biologically as 
attempts to find some solution of these conflicts 
With regard to the nature of the instinctive forces 
concerned, however, he brings forward hypotheses 
which are open to considerable criticism He 
suggests for example that hysteria is essentially 
dependent upon the activity of the danger 
instincts aad implies that the type of hysteria 
met with in the war is the fundamental form of 
that disorder This generalisation seems to be 
subject to the same accusation of narrowness and j 
one sidedness as has been levelled at the corre 
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■ponding view of Freud that hysteria is e*s*o* 
tally dependent upon the sex instincts, and it can 
scarcely have behind it the weight of clinical ex¬ 
perience upon which the latter view was founded 
It is to be remarked, moreover, that Dr Rivers 
does not discuss the recent work of the Freud 
school on narcissism and the attempts which have 
been made to explain the war type of hysteria 
by means of this conception 

Another noteworthy omission is the absent* 
of any reference to Trotter’s views on herd 
instinct, which surely ought at least to be con¬ 
sidered in a work dealing with the fundamental 
reactions of the mind 

The papers forming the appendix are all of con¬ 
siderable interest although as has been said, 
they have only an indirect bearing on the main 
argument of the lectures The book as a whole 
is without doubt, one of the most important 
recent contributions to psychological literature 

(a) Dr Tridon s book is of an altogether dif 
ferent type It makes no claim to put forward 
any original line of thought and its aim is best 
expressed in the author s own words as an 
attempt to sum up in a concise form the views 
of the greatest American and foreign analysts 
It includes a description not only of the doctrines 
of the orthodox Freud school but also of those of 
Jung and Adler who, although they originally 
worked with the Freud school have now diverged 
from it to a very wide extent To carry out such 
an aim within the limits of a small book is clearly 
a very difficult task, and Dr Tridon will probably 
fail to satisfy the exponents of any of these 
divergent schools He has however succeeded m 
producing a very readable and interesting book 


French Chemists and the War. 

La Chtmte et la Guerre, Science et Avenir By 
Prot Charles Monreu ( Les Legons de la 
Guerre ’) Pp 111 + 384 (Pans Masson et 
Cie, 1930 ) 10 francs net 

T HE well known publishing house of Masson 
et Cie, Paris, is issuing a series of 
volumes under the general title of Le* 
Lemons de la Guerre, ’ with special reference to 
the experiences, circumstances, and prospects of 
France The books which have already appeared 
deal with the military, naval, and aeronautical 
lessons of the war, with the effect of the war, 
immediate and prospective on French industry, 
with alimentation and revictualling and huttjy 
with the influence of science and parbetfe 
larly of chemistry, on the war, and, rectprocaHy, 
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with the influence of the war on the pre¬ 
sent condition and future development of 
that adence. The volume under review is the 
work of Prof. C. Moureu, member of the Insti¬ 
tute of France, professor of the Collige de 

France, president of the Chemical Society of 

France and of the International Union of 

Chemistry. No one is better fitted to expound the 
mutual relations of chemistry and war than Prof 
Moureu, for no one during its course took a more 
active 'part in placing all the resources of that 
science at the disposal ot his country. As is now 
well recognised, all the Allies vied with Germany 
in enlisting the services of their chemists in the 
prosecution of the war, and their united energy, 
resourcefulness, and skill eventually crushed their 
adversary. As the war was conducted, military 
valour, tenacity, and intelligent direction would 
not alone have decided the issue. Germany had 
imported a new element into the struggle which 
gave her an enormous initial advantage The 
services of her great chemical manufacturing 
establishments had been deliberately and 
sedulously linked up for years previously with the 
war which was bung prepared for in such a 
manner that, on its outbreak, all their appoint¬ 
ments and machinery could at once be made avail¬ 
able for its ruthless prosecution by every means 
which the diabolical ingenuity of their chemists 
could suggest 

April aa, 1915, which first saw the yellowish- 
green suffocating cloud of chlorine slowly wafted 
from the German trenches between Bixschoote and 
Langemark, Is a black-letter day in the history 
of warfare. The infamous action of the Germans, 
done in cynical disregard of all international effort 
to mitigate the horrors of war, shocked the con¬ 
science of the civilised world. Whatever trace of 
knightly prowess or chivalry was left in modem 
war was thereby destroyed. To employ poisons 
against your enemy was the work of savages. 
What, it may be asked, was the ethical value of 
the boasted Kvltur of a nation which could not 
only initiate, but also strive to develop and to 
intensify the evil of such agencies by all the means 
that its scientific knowledge and skill could sug¬ 
gest? The following table, taken from Prof. 
Moureu's book, giving a Hat of the chemical 
poisons, solid, liquid, and gaseous, which the Ger¬ 
mans flung at their adversaries in the course of 
the war, requires no comment—at least to the 
organic chemist at all familiar with the noxious 
c h ara cter s of such products. Their physiologies! 
•ction became only too well kflown by bitter 
experience. 
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Lord Kitchener at first refused to sanct.on re¬ 
prisals of a like nature. But the French uere 
prompt to meet the new danger. They realised 
that such reprisals were imperatively necessary in 
self-defence. Although, as was the case with all 
the Allies, France was totally unprepared for such 
savagery, before the end of April, 1915, she bad 
organised means of protection and of counter¬ 
aggression in which the author of the book under 
review took a leading part. 

Considerations of space preclude any detailed 
account of the way in which the dastardly action 
of the Germans was met and finally mastered. By 
the united efforts of the Allies, working in con¬ 
cert, the Germans were eventually taught a lesson 
which made their lender* bitterly regret that they 
had ever resorted to “ poison gas ” as an offensive 
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■gent. It brought its own Nemesis by ultimately 
destroying the German moral. 

The story of the organisation of the chemical 
mod medical services of the war, as regards 
France, is the main theme of Prof. Moureu’s 
book. He explains in detail how the whole pro¬ 
cedure was gradually systematised. Nothing is 
more remarkable than the rapidity with which the 
chemical and medical strength of the nation was 
enlisted and co-ordinated. France is pre-eminently 
a logical nation, and her mental habitudes served 
her admirably, and, indeed, saved her in the crisis 
which had well-nigh overwhelmed her. 

As regards her chemists, practically every name 
of note in the French chemical world is to be 
found in the lists furnished by Prof. Moureu. From 
first to last a68 French chemists were employed 
in the chemical services of the war. Thirteen of 
the laboratories in Paris were wholly concerned 
with the study of counter-aggressives alone. But 
the work of reprisals extended far beyond counter- 
aggressives. The services of the chemists were 
■/concerned with metallurgy, the production of 
alloys, the manufacture of explosives, aeronautics, 
camouflage, supply, sanitation, alimentation, 
medicaments, photographic chemicals, radio-active 
substances, and a host of minor matters, such as 
the recovery of solvents, optical glass, potash, 
platinum, etc. France, like this country, had 
gradually allowed Germany to obtain control of 
the manufacture of many articles as essential in 
war as in peace. Their production by the Allies 
had to be suddenly improvised. In some cases 
littie or nothing was known concerning the details 
of their manufacture, and study and experiment 
were needed before their preparation on the large 
scale could be attempted. 

But when the German onslaught had spent itself 
at the Marne France gained a breathing time, 
and she rapidly made up her leeway. Her suc¬ 
cess will permanently benefit her industry. She 
has consolidated the manufacture of certain 
articles for which, like us, she was formerly wholly 
dependent on Germany, and is now in a position 
tb export them—a consummation which she owes, 
In great measure, to the patriotism and self- 
sacrifice of her chemists. 

Prof. Moureu has conferred a benefit on his 
country by the compilation of this admirable work. 
The lessons it conveys are of profound importance 
to the national well-being. So far we have had 
nothing exactly like it in this country. But 
England has * no less thrilling story to tell. And 
it should be told quickly, lest we forget. Prof. 
Moureu’s book affords an example of how to 
tell it T. E. Thokpx. 
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Sport and Administration In Central Africa. 

The Backbone of Africa: A Record of Travel 
during the Great War, with Some Suggestion9 
for Administrative Reform. By Sir Alfred 
Sharpe. Pp. 332. (London; H. F. and G. 
Witherby, 1921.) 16 s. net. 

IR ALFRED SHARPE first entered East 
Africa for the purpose of big-game shooting 
in about 1886. He was on long leave just then 
from a magistracy in Fiji. In 1887 he joined 
Lugard at the north end of Lake Nyasa, Lugard 
being engaged in a desperate fight with the Arab 
slave-traders established to the north-west of the 
Nyasa lake. In 1888 Sharpe was wounded in this- 
bitter struggle, and in 1889 he returned and 
became a British Vice-Consul in that region. In 
1891 he was made a Consul under the present 
writer’s Commissionership, and served with him 
in what was then called “British Central Africa 
until Johnston's transference to Tunis in 1897. 
Afterwards Sharpe became Governor of Nyasa- 
land, and remained in that position until his retire¬ 
ment after the Coronation of King George ? n 
1911. He was given a prominent part in the 
Coronation procession. 

In 1912, unable to abate his interest in Africa, 
Sir Alfred Sharpe returned there as a private 
traveller and an adviser of highly placed trading 
companies. In this capacity, and still more as just 
one athirst for the solving of African secrets iiv 
fauna, flora, geography, and ethnology, he pene¬ 
trated and repenetrated the eastern half of Africa 
from the southernmost parts of Portuguese East 
Africa to the Sudan and Egypt in the years 
between 1912 and 1917. He had hoped to serve 
strenuously in our wars with Germany during much 
of that period, but just because he so singularly 
knew East Africa, South-east Africa, Uganda, anck 
Tanganyika, any British commission was with¬ 
held from him by Lord Kitchener; and his war 
service, for which he was recently rewarded, 
was with the Belgian armies. Since 1918 he ha* 
been making a special study of Liberia and con¬ 
tiguous regions in West Africa. 

The book here reviewed is of great interest 
because it is so truthfuL Sir Alfred Sharpe ha* 
no object to serve other than that of telling the 
truth about Africa, whether it suits one’s theorie* 
or not. Whilst the material of the present work, 
was being put together he was already lecturing 
to the Royal Geographical Society on Liberia, la¬ 
the most forested part of West Africa. 

For the naturalist, the best parts of the book 
under review are the statements about elephant* 
(Sir Alfred, though never an offender against big* 
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game regulations, has discriminatingly shot 
elephants in Central, South-east, North Central, 
and West Africa), about a sub-fossil relic of the 
small forest elephants of West Central Africa, the 
tsetse-flies, the giant gorilla in the Lake Kivu 
region, and the vast herds of cattle to be found 
in Ruanda, a region which since the Great War 
has been handed over to Belgium to administer. 
The author thinks that the cattle in Ruanda—of 
an exaggerated straight-backed Indian type, with 
immense horns—must amount to two and a half 
millions. They die away (I might add) when 
brought down from the upland region to the 
countries of the tsetse-fly at lower levels. Unfor¬ 
tunately, the Watusi of Ruanda, once the 
“ great ” people of all that region and under other 
names of the lands between Tanganyika, Vic¬ 
toria and Albert Nyanzas, have become deplorably 
idle and wanton, and circumstances will oblige 
them to pull themselves together and reform. 

H. H. Johnston. 


Our Bookshelf. 

The Modern Teacher: Essays on Educational 
Aims and Methods. Edited by A. Watson Bam. 
With an Introduction by Sir W. Henry Hadow. 
Pp. xv + 272. (London : Methuen and Co., 
Ltd., 1921.) ior. 6 d. net 
This attractive volume contains ten essays, by 
writers of undoubted authority, on the chief sub¬ 
jects of school curricula, including civics, but 
excluding art and music. As each author has 
written independently of the others, there is a 
refreshing diversity in the modes of treatment. 
These vary from what is almost an apology by 
Mr. George Smith for the teaching of classics to 
Mr. A. W. Lucy's confident assurance, which 
allows him to plunge straight into practical details, 
In the case of mathematics. Even in defining the 
chief aims of education the essayists give conflict¬ 
ing opinions—which is all to the good, for it is 
when we think alike that we have ceased to think 
at alL In the section on science, for example, 
Mr. F. W. Sanderson reaffirms that it is the 
duty of education to “ teach the average man the 
glory of his daily work and trade.” The con¬ 
spicuous success which has attended Mr. Sander¬ 
son's work at Oundle School makes his contribu¬ 
tion to the volume a welcome one; the more so 
since, besides stating his ideals, he has indicated 
the lines along which they may be approached in 
practice. 

The teacher who reads this book will not fail to 
find useful suggestions scattered about the more 
familiar paths of his knowledge; but probably its 
Chief value for him will lie In the restoration of a 
true perspective, an appreciation* of the com- 
j>tem£etary nature of the various branches of 
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The Yearbook of the Universities of the Empire. 
1921. Edited by VV. H. Dawson. (Published 
for the Universities Bureau of the British 
Empire.) Pp. xiv + 571. (London: G. Bell 
and Sons, Ltd., 1921 ) 155. net. 

We are glad to be able to extend a wckome to 
the fifth edition of this useful volume. The plan 
adopted in the fourth edition of arranging the 
universities in groups—England, Wales, Scot¬ 
land, Ireland, Canada, Australia, and so on—has 
been adhered to, and a brief introductory note pre¬ 
cedes each group. A feature of the new edition 
is the numerous appendices, into which a vast 
amount of useful information has been incor¬ 
porated. Short accounts are given of the insti¬ 
tutes of accountants, architects, auctioneers, engi¬ 
neers, pharmaceutical chemists, and chartered 
secretaries, and of numerous other societies such 
as the Institute of Chemistry, the various colleges 
of physicians and surgeons of the United King¬ 
dom, together with the regulations as to admis¬ 
sion to these bodies. Particulars are also 
included of the matriculation examinations by 
joint boards and of inter-university scholarships, 
fellowships, etc. In Appendix xvm an account 
is gi\cn of the conditions under which under¬ 
graduates and research students are admitted 
to foreign un’nersities The facilities for 
foreign students in most of the principal 
universities in America and in Europe, with 
the exception of the German and Austrian 
universities, arc included in this section. The 
records are necessarily brief, but the information 
brought together is not readily available in any 
other single volume, and it makes the book 
invaluable as a work of reference. 

Laboratory Manual of Organic Chemistry. By 
Dr. H. L. Fisher. Pp x + 331. (New York: 
John Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1920.) 125. 6d. net. 

Full experimental details and numerous practical 
hints which should be found very helpful form an 
unusual feature of manuals of practical organic 
chemistry. The theory of the preparations is not 
given, even in outline, but references to other text¬ 
books are provided. This method does not seem 
likely to be so successful as that in which a brief 
but clear account of the reaction is given before 
the experiment is described. The section on 
organic analysis, which takes up 92 pages, is out 
of proportion, and far too detailed for a book of 
this kind. 

Annual Reports on the Progress of Chemistry for 
1920. Issued by the Chemical Society. Vol. 
xvii. Pp. x + a64. (London: Gurney and 
Jackson, 1931.) 7s 6 d. net. 

The annual reports of the Chemical Society are 
valued as accurate and concise summaries of the 
main lines of advance in all branches of the pure 
science made during the year. The present 
vojume maintains the high standard associated 
with previous issues. 
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Letter* to the Editor. 

£TA* Editor does not hold himself responsible for 
opinions expressed by hit correspondents, Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature, No notice it 
taken of anonymous communications .] 

TIM OwMtftetiM of Hiekel. 

My latest experiments have enabled me to obtain 
the mass spectrum of the element nickel by using 
the vapour of nickel carbonyl mixed with carbon 
dioxide The ordinary discharge tube was employed 
to produce the positive rays, and difficulties of main¬ 
taining a steady discharge were overcome to some 
degree by the use of comparatively high pressure and 
a neavy current The rays were analysed in the 
usual way bv means of the mass spectrograph. 

The spectrum consists of two lints, the stronger at 
58 and the weaker at 60. They are most conveniently 
placed between the memirv groups of the third and 
fourth order, with which they can be compared with 
on accuracy of i/ioth per cent. The results were 
also checked by comparison with the CO, line 44, 
and appear to be integral within the above error. 
Nickel therefore consists of at least two isotopes. 
The intensities of the lines are about In the ratio 
3: 1, and this agrees with the accepted atomic weight 
$848. F. W. Aston. 

Cavendish Laboratory, Cambridge, June 10. 


A Novel Magneto-Optical I fleet. 

Early in April last, while my son, Malcolm 
Thomson, was operating, in a building of the River 
Works plant of the General Electric Co., a resistance 
weldei for dosing the seams of steel Langmuii mer¬ 
cury vacuum pumps, in which work the current Is 
applied and cut off at about one-half second intervals, 
there was noticed bv one of the working force, Mr 
Davis, who happened to be favourably located, a 
peculiar Intermittent illumination of the space near 
the welder as the current went on and off. My son 
at once placed himself in a similar position and saw 
the novel effect, and noted a number of conditions 
accompanying it, peihaps the most important being 
that a single-turn loop from the welding transformer 
to the work and back was carrying about 7000 
amperes, and that the luminous effect was spread in 
the space in which would be located the magnetic field 
from this loop; that the sunlight was entering the 
building through high windows and shining across 
the space in which the field was produced at Intervals; 
that the effect was most conspicuous when one looked 
towards the shadows and across the sunbeams, and 
also across the magnetic field 
* This would he expressed by saying that the best 
effect was observed when the line of vision was down¬ 
ward at an angle Intersecting the entering sunbeams, 
and into the shadows under the beam furnished for- 
tunatelr bv a partition a few feet high, over which 
the sunlight came The magnetic field, neglecting the 
curvature of the lines, was, generally speaking, at 
right angles to the line of sight and to the direction 
of the sunlight My son also noticed that the effect 
of increased luminosity was coincident with the 
putting on of the current, and disappeared at once on 
cutting off the field. It was thus dear that It do- 
pended on the establishment of the magnetic field. 
Hfe reported these facts to me, and they were cos- 
by me Other observers were soon enlisted, 

. *ttd on several favourable sunny davs all the above 
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observations were confirmed by them. Further, my 
sou had not been able to sac any effect when looking 
across the sunbeam from the opposite side. This 
means that, with the sunbeams streaming m from 
the south, the effect was observed looking southward 
and downward, the windows admitting the light beiifg 
to the south. Looking from the south across the 
beam gave no result, though It was inot possible to 
look directly across the beam on a slant upward Into 
any dark shadows and at the same time have the 
line of vision cross the magnetic field 

It is interesting to note at this point that the 
luminosity fiHed the whole space, and extended as 
far awav as four feet or more from the magnetic loop, 
and that it was not especially noted as more intense 
near the loop than at a distance therefrom of, say, 
two feet or more 

Mr. Malcolm Thomson had further observed that 
bv cutting out the loop from the secondary terminals 
(clamps) of the welding transformer, and simply join¬ 
ing those terminals by an iron bar, ns is done in re¬ 
sistance welding, the luminous effect in the neighbour¬ 
hood of the transformer was still visible, but was 
much more feeble than when the heavy loop was, used. 
It occurred to me to examine the light bv a large 
Nicol's prism. It was found that there was a distinct 
polarisation of the light from the space. This means 
that when the magnetic field was on the sunlight 
was scattered In the direction of the observer from 
the space occupied by the sunlight beam and the mag¬ 
netic field, and that such scattered or deflected light 
was polarised 

It occurred to me, as a possible factor In the case, 
that as the building was used In part to carry on 
aic welding by iron arcs there might be suspended In 
the air of the building iron particles or finely divided 
oxides or compounds of iron which in some way were 
oriented by the magnetic field, resultin'* In the scat¬ 
tered light noted This was confirmed in part by 
making the test observations when the large doors 
of the building had been open for some hours The 
effect was present, though difficult to detect This 
led to the suggestion to bring nn iron nrc Into opera¬ 
tion near the space in which the luminous effect had 
been seen This was done, and with nn enhancement 
of the effect 

At this stage the further observations were carried 
on in the Thomson Laboratory at Lynn, Mass., with 
the aid of the laboratory staff (A. L. Ellis, H. L. 
Watson, Dr. Hollnagel, and others). 

Two sets of test apparatus were prepared at my 
suggestion. One large welding transformer was 
mounted in a special room, Into which the sunbeams 
could be received in the afternoon as die windows 
faced south bv west. The secondary terminals were 
joined by a large loop of heavy copper cable 
(about is sq. cm section) of a loop diameter of 
06 m The loop consisted of two turns. The 
plane of the loop was vertical and was nearly north 
and south, or in a plane parallel to the direction of the 
entering sunbeams, so that the magnetic field would 
be in the main horizontal and transverse to the light 
of the sun entering downward as before. An Iron arc 
was arranged to be operated so that the smoke from 
It would rise from below and enter the field of the 
loop, and bv changing the relative position of the 
arc the smoke column, widen big as It rose, coold 
be made to bathe the turns of die coil, cross Its axis, 
or, at a distance awav, merely enter the field. A* the 
experiments thus far had always involved connection 
to the shop plant, with 60-cycle alternating current, a 
check apparatus was set up, consisting of a Storage 
battery (of a type such as is uaad fa automobile 
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Hurting) arranged on a stand. In circuit with it, and 
under control of m switch, was a coil of about oa in. 
diameter, and giving a field due to about 2500 ampere 
turns when the switch was closed. This second 
apparatus could be moved about, and was entirely in¬ 
dependent of supply circuits or static disturbances 
which might be present in them. 

The first tests were made with the transforms loop 
(representing a field of 20,000 ampere turns), and wen 
vary striking. The rising smoke from the small iron 
arc, only moderately visible in the sunbeam, became 
decidedly luminous when the field was put on. Each 
closure of the current switch to the primary of the 
transformer was instantly followed bv the brilliant 
smoke effect, and the effect instantly disappeared on 
the opening. A black background had been provided 
In front of which the smoke rose. After the .ire had 
been running a few minutes only it was seen that the 
air of the room was earning sufficient of the smoke 
particles to give the effect anywhere in the spare 
covered by the magnetic field and tlie sunbeams, even 
number of feet away from the coil In this caw 
the appearance was as if in the air theie were diffused 
Dome substance or material which became visible onl\ 
m the combined sunlight and magnetic field Thit 
In this case the luminous effect is not greater near 
the coil loop than some feet awav indicates that 
orientation, or whatever causes the effect, is completi 
even In a rather weak field Thorough ventilation of 
the room bv opening windows caused the effect to 
fade out gradually bv removal of the active particles 
The experiments with direct-current coil and batten 
conclusively showed that the effect was present with 
It as with alternating current, and incidentally estab¬ 
lished the fact that the effect on the particles is inde¬ 
pendent of the direction of magnetisation It is 
doubtful if high-frequenrv tests would allow us to 
discover whether the establishment of the effect re¬ 
quires time Probablv not Observations made 
through the axis of the loop of two turns show a 
minimum of effect, from which it mav be inferred that 
it is not present if the viewing is exactly along the 
field-line direction 

Polarisation —Having obtained, ns destribed in tlie 
foregoing, a conti ollable and relntlveiv brilliant source 
of the luminosity, tests with the Nicol’s prism wort 
resumed. It was soon noted that the polarisation was 
decided as controlled bv the magnetic field More 
over, the very curious fact was discoveied bv me, that 
the fumes from the iron arc were composite so far 
as analysis by the polarising prism was concerned 
The bluish-coloured smoke arising gnvt but little 
effect, but there was with it a vellowish-grev fume, 
which was highly luminous in one position of viewing 

5 f the prism, and invisible when the orism was at 
ght angles to that position This indicates tom- 
plate polarisation when the field is on for the light 
diffused from the particles in the yellowish-grey fumes 
This is an extraordinnn effect for which no explana¬ 
tion suggests itself, for the field lines are not 
straight, but wrap themselves around the coil or loop 
in curved directions, and the effect is apparently com. 
pfete even with the fumes rising in the space whete 
the lines are strongly curved 
It remains to use a vertical beam of light and make 
tests from opposite directions across the field, also to 
use artificial light instead of sunlight. It would seem 
possible to design a small demonstration apparatus 
consisting of a coil to be put on a battery or lighting 
circuit, A.C. or D.C., a small iron arc between two 
srirsn, a bpx with darkened bi(frior tp be filled w ith 
fames, hiving two tides of glass,* one for the admi- 
Mon of the tight beam and the other a window -s 
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right angles for observation. Two coils placed tut- 
side the box space and opposite each other, or capable 
of application in different relations, would have 
advantages. Eye shields to cut out extraneous 
light and a tortuous chimney conveying the 
smoke, but cutting off the light from the too 
arc, are desirable additions to the equipment, as also 
an analysei as part of the apparatus for the polarisa¬ 
tion effect. 

The Micros npe .—Attempts have bern made to catch 
the particle* in the smoke from the arc upon a glq^k 
slide for microscopic examination as to their Torn) 
under high powers That they are exceedingly fine St 
evident fiom their remaining in suspension so long 
in the air and diffusing themselves rapidly through 
the air, That an exceedingly smalls amount of 
material suffices for making the whole air of a large 
room capable of showing the effect is evident also. 
Ihp sunbeam mav enter tlie room, and its course is 
not disclosed by them unless the magnetic field exists. 
It seems natural to supoose that the particles consist 
of some form of iron or iron oxide, hut without proof 
this cannot be fully decided Other particles might 
exist, giving such an effect, but it must be confessed 
this does not seem probable Other fumes and smoke 
from arcs so far havp given no results .The smoke 
from a nickel arc does not give the effect. Whether 
a cobalt aic will yield fumfs behaving like iron 
smoke is not vet known. 

The fumes and smoke of an iron an were caught 
on .1 rlpan microscope slide until a pntch of sediment 
of a slightly vellowish-brown tint, but very pale, was 
deposited Under moderate powers verv little of any 
definiteness is shown, but under the high power of an 
oil-immet sion lens of about i4 mm. focal length 
there is disclosed a curious structure of particles 
soeminglv between 00002 and 00001 njm diameter, 
which partirlps are frequently strung together, 4, 5, 
6, or mot c, in a line, giving the effect of a short piece 
of chain madp of small roundish particles, slightly 
spaced apart, or of a short section of a string of 
brads (round brads) not tombing one another Many 
of these structures appr lr to b< str light, and some 
are curved Evidently in a magnetic field these 
chains of particles, presumably of oxide of iron and 
magnetic would line up and reflect or diffuse light 
of the sun striking thrm. If the direction of vision 
was such as to favoui polarisation of thp rays in a 
direction nearly at right angles to the incidence of the 
solar beam the polariseope elicit would be accounted 
for measurably. Apart from polaris ition, the lining 
up of the chains would also account for the extra 
Tiwbibfv of tlie smoke unde r the conditions of the 
exoeriment 

It would seem from the foregoing that a consider¬ 
able length of column of smoke from the iron arc, 
subjected transversely to n magnetic field, might be 
expected to act as a mean*, of obtaining polarised 
light in the direction of the beam itself. This assumes 
that there will be a considerable scattering of light 
notarised as above described in a direction sidewise, 
tearing the light which passes through polarised in a 
plane at right angles The apparatus might be com¬ 
pared in its action to a Niiol’s prism, transmitting 
rays in one plane and throwing out laterally those 
in the other This suggestion will be tested as soon 
as proper arrangements can be made. 

The polarised light which is sent out from the 
smoke particles in a direction transverse to the sun- 
fight beams, when the magnetic field is put on, is 
In the same plane as that reflected from a sheet of 
glass at the polarising angle receiving the same beam. 
This fact is In accordance with what might be ex- 
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PKtod if the ihort sections of etuun or beaded par 
tide* were oriented or lined up by the magnetic field 
the transverse wave* of light vibrating In a plane 
intersecting the length of the chain* would not be de 
fleeted on account of the extremely small diameter of 
the particles composing them but waves vibrating in 
the plane of the length of the chain* would be reflected 
to the aide and this would account for their plane of 
polarisation being what it a Such wave* would 
behave as if reflected from short rods m line with the 
plane of vibration while the extremely small diameter 
of the rods would not sufficiently intercept the light 
vibrating in a plane transverse to their length 
The continuation of the investigation with artificial 
light and other varied conditions is anticipated 

Euhu Thomson 

Thomson Laboratory of Ceneral Electric Co 
Lynn Mass Mav 33 
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1m the course of Investigations on these films by a 
method differing only In details from that described 
by Langmuir (Journ Amer Chem Soc 1917 
p 1868) I have found striking differences between 
the properties of films formed from the cis and 
trana ' forms of some fatty acida containing an 
ethylenlc linkage which indicate that of the two pairs 
of acids oleic and eiaidlc eruclc and brassidic oleic 
and erude are the cis forms and elatdic and 
brassidic the trans The results appear to be con 
slstent with Langmuir s conception of the structure 
of the films ana this stereochemical configuration 
Is that usually regarded as correct from chemical 
considerations 

According to the theory the filns are one molecule 
in thickness With saturated acids such as palmitic 
the molecules are attracted to the water by the 
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carboxyl groups and are arranged as in Fig 1 ,1 Un 
saturated acids are also attracted by their ethylemc 
linkages and when as in the acids mentioned these 
are approximately in the middle of the chains the 
molecules in the film will take up the position in 
Pig 1 II or III The attraction of the double bond 
for water is less powerful than that of the carboxyl 
and when a lateral compression is applied to the 
film the area per molecule will diminish by smite 
or all of the molecules straightening out to the 
position I 

Plfr 1 shows that a difference it to be expected 
tetwton the cis * and trans isomers The double 
bond In die cis ” form can approach as closely as 
fWred to the wsdar but in the trans form the 
****** portion of the chain ABC mutt he forced in 
among, the water molecules Although it is known 
from stereochemical considerations that a h ydrocarbon 
chain Is flexible yet its radius of curvature cannot be 
reduced bate* that of a ring of five carbon atoms 
without olKjpibtariag resistance there will therefore 
Ifp* 269 $, VOL 107] 


probably be a considerably greater res is t a nce to die 
approach of the double bond to the water in the case 
of the trans form than in the ca*e of die da 

The results obtained point clearly I think to a 
greater tendency to occupy the larger area with oleic 
than with elaidic acid and a larger with erude thah 
with brassidic add Oleic acid when first put on 
distilled water and a compression of about 14 dynes 
per cm applied to the film occupies about 46x10*“ 
sq cm per molecule the area decreases steadily with 
time however Elaidic acid occupies about 30 units 
of area at the earliest moment when readings can be 
taken and the area diminishes rapidly to about 
32 units when the film behaves like one of palmitic 
acid 

In the 23 -carbon senes there appears to be a smaller 
tendency than in the 18-carbon aeries for the double 
bond to approach the water Erude acid gives films 
rather similar to elaidic acid but brassidic acid 
occupies the greater area for so short a time that the 
curves of compression of the films are not very 
different from those of a saturated acid such as 
palmitic 

It is hoped to amplify these experiments and publish 
full details later N K Adam 

Trinity College Cambridge May a8 


Lord Kelvin in a paper On the Forces Expert 
enced by Solids Immersed in a Moving Liquid ’ 
(Proc Roy Soc Edin 1870) compared two tubes 
with liquid flowing through each with two hard steel 
magnets and stated that the forces are oppos te u 
the two cases unlike poles attracting and 1 ke poles 
repelling in the magnetic system while in the hydro 
kinetic there is attraction between like 
ends and repulsion between unlike \ 

That two sources of like sign attract 1 
ind two of unlike sign repel as here 
stated is generally accepted An JglA ^ 

examination however of the case of a J0I v 

source and an equal sink appears to / |JT\ 
contradict this Wher source and sink ( II ' 
coincide the fluid medium is at rest 11 
but when they are separated it is in 
motion and possesses kinetic energy .1 L 
Work therefore must be done to effect »V ||0 
the separation This suggests that the || || 
force between source andsink is one of 
attraction That this is actually the 
case is shown by the following expert 
ment 

Two glass tubes A and B (Fig 1) L—— 
are connected by short lengths of Tn , 
rubber tubing to short tubes which 
pass about 1 cm apart through a cork in the neck of 
a Winchester bottle full of water The tube A is con 
neeted to a water supply and its open end constitutes 
an experimental source The end ot the tube B is an 
equal sink The sou ce and sink attract smartly and 
the ends of the tubes remain in contact so long as the 
1 water flows a F Du«ton 

The Roval School of Mines South 
Kensington May 35 

HinnRTO the potential difference pro- 

Jg? h . d £. h r ge » a wetUxffid ZcSSi 

te « COOri T d * f ? tc> ^ with the pres- 

«re of the gas In tits course however of same 
experiment* with an X-ray bulb (where the pressure 
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could be regulated by a Gaede pump and measured I 
by • McLeod gauge) a continuous discharge was | 
maintained for about eight hours on several conaecu 
tlve dare, and I have observed a gradual hardening in 
spite or die maintenance of a comparatively high pres | 
sure Further experiments carried out in this direction 
have revealed a remarkable effect which takes place ' 
in an X ray bulb or more generally in any vacuum 
tube after a sufficiently long and continuous run—an 
effect similar to the polarisation of an electrolytic cell 
This is that after the discharge has been kept running 
for a sufficiently long time through a tube (inside 
which the pressure is kept nearly constant) a time 
arrives when the current flowing through the tube 
begins to decrease and finally ceases altogether To 
continue the discharge it is then necessary to 
increase either the potential diffetence applied to tht 
electrodes or the pressure inside the tube Bv 
repeating this operation several times I could ulli 
mately reach a stage where a potential difference of 
more than 50 000 volts was not sufficient to produce a 
discharge in the bulb although the pressure was as 
high as 0060 mm whereas under ordinary conditions 
in the same bulb a much s nailer potential difference 
was sufficient to produce a discharge under a pressure 
of the order of 0001 mm After the discharge has 
been stopped the bulb gradually returns to its normal 
condition but afterwards a comparatively short run 
is sufficient to bring the bulb back to the state of 


bration of the apparatus In man) of our observa¬ 
tions the apparatus is adjusted to give i a o division* 
on the galvanometer sole for a displacement of the 
upper plate through 1/1000 cm but it can be made 
many times more or less sensitive simply by altering 
the galvanometer shunt 

To the recording (upper) plate is rigidly attached a 
short wooden arn against which the plant member 
presses lightly Tt is found thit a weight of 1/10 
gram placed on this causes a galvanometer deflec¬ 
tion of 100 divisions This indicates the order of 
magnitude of the stiess on the plant under observa- 
li n D iring experiments on roots the root tip presses 


to changes in the nature of the gas in the bulb brought 
about bv the discharge \ large side tube containing two 
electrodes the shape and hstance apart of which werr 
essentially the same as in the X ray bulb was fused 
into it When after a long run the main bulb 
became polarised so that the highest available voltage 
could not break down its resistance in spite of a high 
pressure of about i/ao mm a potential difference of 
isoo volts supplied by a battery of small cells when 
put across the side tube was found to produce a normal 
discharge 

rxpenments which will be described elsewhere give 
some evidence in support of the view that this effect 
is due to the destruction by the discharge of the 
gaseous layer on the surface of the electrodes 
It seems probable that the hardening of an X rav 
bulb with usage is due not only to the disappearance 
of the gas in the bulb but also to the phenomenon 
described in this letter s Ratnfr 

The Physical laboratory Victoria University 
Manchester June 1 

ObservatiMis of Pte rt-frowth with tin Reoordmg 
Ultramtorom itif 

At the meeting of the Royal Dublin Society on 
January as last, as reported m Nature for February 
ax p 850, I described a form of ultramicrometer in 
which the minute sqovement of one plate of a parallel 
plate condenser, forming part of a thermionic valve 
Satiating circuit is recorded by a galvanometer 
We are now applying this apparatus to the study of 
plant growth, and as some of the preliminary ob 
aarvotioni show very clearly the pulsations of growth 
described by Sir J C Bow: it may be of interest to 
give a short account of these results 
In applying the method to this problem the upper 
plate of th« condenser Is a tbin aluminium disc about 
(an in diameter, supported by a long flat strip of 
aorug Med, so as to be situated about 1/10 mm 
Sow the lower fixed 0 wiWa 8 plate The latter 
pUta may be given email vertical, movements by 
meant at a micrometer screw for adjustment or can 
NO. 2695i VOL. 107] 


the plate down \ urds in othei cases the movement is 
upwards 

As an example of one type of record obtained the 
accompanying curve is appended It represents the 
(downward) growth of the root shoot of a broad- 
bean which had been planted some four days before 
and had just been removed fron the ground A con¬ 
siderable time had been allowed to elapse after plac¬ 
ing the plant in position before observations were 
commenced 

1 have to thank two bot m il students Mum 
Cannon and Mr Saunders for the part they are 
taking in the work John f DowunO 

Department of Physics l niversity College 
Dublin 


Oup and Ring Markings 

Referring to the note anent the above which 
appeared in Nvn re of June 9 p 468 may I men¬ 
tion that these peculiar surface features can fre¬ 
quently be seen upon old mortar stucco anfi 
calcareous sandstones and that they are due to mole¬ 
cular re arrangement of the caluum carbonate, and 
not to any trtisUc efforts on the part of prehistoric 
man as is frequently supposed? 

At the Royal Society in 1896 I exhibited photo¬ 
graphs of some remarkable examples of cup and 
ring markings which had developed on the stucco 
of one of the houses in Warrior Square St Leonards- 
on Sea Similar patterns may sometime* be seen 
on old American cloth ” which has been subjected to 
tension and also on old oil pointings In these cases 
the gradual shrinkage of the canvas backing has pro¬ 
duced the effect by causing lines of fracture in the 
more homogeneous layers of paint _ 
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Some War Developments of Explosives 1 
By Sir Robjsrt Robertson, K B E , FRS 


I T is not proposed to describe the great 
factories that arose during the war for 
the manufacture of explosives but to indicate 
by one or two examples some of the conditions 
which led to developments 

Production 

The enormous weekly production was reached 
of 1500 tons of trinitrotoluene 300 tons of picric 
acid, 3000 tons of ammonium nitrate and a000 
tons of cordite To produce these were required 
such weekly quantities as the following 6600 
tons of pyrites or 3700 tons of sulphur 8300 tons 
of Chile saltpetre, ?ao tons of toluene (from 
600,000 tons of coal) 162 tons of phenol (which 
would have required 1 000 000 tons of coal if syn 
thetic production had not been established) 700 
tons of ammonia (from 250 000 tons of coal) 374 
tons of glycerine (from 3700 tons of fat) 700 tons 
of cotton cellulose (from 1060 tons of wastes) and 
1200 tons of alcohol and ether (from 4200 tons of 
gram) 

These numbers indicate not only the magn tude 
of the production but also the interdependence of 
a large number of industrial chemical activities 
and, although many of the products were derived 
from our own coal it brings home the dependence 
of the country on overseas transport of many of 
the essential substances such as pyrites sulphur 
Chile nitrate and cotton 


Firing and Detonation of a Shell 
The Propellant —Ihe processes for the manu 
facture of cordite and of its ingredients had been 
the subject of study and considerable advances 
had been made so that it might fairly be claimed 
that this country led the way in the technique and 
safety precautions involved in the manufacture of 
propellants The existing factories were also c ip 
able of extension until the demand became so 
great that additional onea had to be erected 
At first the propellant used was cordite M D 
composed of nitroglycerine guncotton and 
mineral jelly, in which acetone was used to gela 
tuise the guncotton A nitrocellulose powder 
obtained from America waa also used The 
demand for propellant to be made in this country 
ultimately reached 1500 tons a week and this 
eyen with an efficient system of acetone recovery 
would have involved an expenditure of that sol 
vent of above 400 tons a week On account of the 
shortage of supply of this solvent s new propel* 
lant for the Land Service was introduced—cordite 
R D B —in which ether alcohol was substituted 
for acetone as a solvent a change necessitating 
the choice of a nitrocellulose of a lower degree 
of tflptlon than guncotton and alterations in the 
proportwpa of the other ingredients For the 
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new propellant the conditions were laid down and 
met that it should have the same heat energy, 
that it should give the same ballistics as cordite 
MD, in order to avoid alteration in calculating 
ranges from data obtained with the older pro 
pellant, and that it should be capable of being 
manufactured by the machinery available and with 
the technique of manufacture known in the 
country 

The mam changes introduced were in the manu 
facture of the nitrocellulose and in the supply of 
the solvent As ether alcohol is a less powerful 
solvent than acetone even for the special nitro 
cellulose employed a strict definition of the nitro 
cellulose was necessary and the necessity to pro 
vide this in su table form led to much mvestiga 
tive work on the nature of the cellulose, with the 
result that its manufacture was brought under a 
system of strict chemical control This control had 
among its objects the elimination of 1 gneous im 
purit es and the standardisation of the viscosity 
of the cellulose since f its viscos ty were uniform 
and low it was found that the gelatimsation of 
the nitrocellulose when incorporated with the 
nitroglycerine and mineral jelly was greatly facili 
tated and the production of uniform cords 
assisted L gneous matter in the cellulose was 
rendered vis ble by a process in which the woody 
matter was selectively dyed and the viscosity 
of the c llulose was measured by the rate of fall 
of a steel sphere falling through a solution of 
cellulose 

The si pply of alcohol was obtained entirely 
from the distilleries of this country and a lar^e 
plant for converting a port on of it into ether was 
erected at Gretna Nearly 1000 tons of alcohol 
or the equivalent of about 00 000 gallons of 
proof spirit were required fer the production of 
the 1500 tons of R D B cordite a week and this 
requirement it was which led to the restricted 
sale and increased cost of whiskv 

The Hich Fxpiosivb Shell 

Pr or to the war the Land Service used for 
the most part shrapnel shell designed to project a 
shower of lead bullets, efficacious against Per 
sonnet hut of little value in attacking fortified 
positions for which high explosive shell are 
required 

Shrapnel was very largely used by the Land 
Service throughout the war but the earlier 
type of high explosive shell ffiled with lyddite 
(picnc acid) and brought to explosion by the ig¬ 
nition of a fiercely burning mixture was abaa 
doned for one In which true detonation was 
secured with certainty The latest type of high 
explosive shell was exemplified by a 4 5» 
howitzer shell fitted with a graze fuze (Fig 1) 

The Fum —A graze fuse is a mechanism which 
gives rise to * lash when the shell grazes do 
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the ground It mutt be capable of being handled 
roughly without firing, and must not act when 
the considerable forces involved in firing it from 
ftgun are impressed upon it and upon all its parts 
The magnitude of these forces is illustrated by the 
feet that a fuse weighing a| lb when fired from 
an eighteen pounder gun weighs about 11 tons— 
the stress corresponding to 15000 times the 
acceleration due to gravity These forces are 
taken advantage of to render the fuze live — 
that ia, to put it into a condition when it will act 
on die slightest provocation 

In the interior of the fuze is a brass cylinder 
with an axial hole on the top of which is placed 
a capsule containing a highly sensitive flash com 
position To prevent this cylinder from moving 
forward in handling, a bolt lies athwart its top 
edge, and this bolt is retained m this position by 
a small pin placed vertically at the back of the 
bolt and having its base pressed upward by a 
spring working in a vertical cylindrical cavity 
On firing, this pm, weighing 13 grams is 
acted on by a force equivalent to 20 kg 
overcomes die resistance of its spring and 
recedes into its cavity The force due to the 
•hell a rotation causes the bolt to fly outwards 
thus freeing the brass cylinder, which 
now is prevented from moving forward 
on to a needle only by the interposition 
of a light spring The fuze is now 
live ’ and on the slightest check being 
given to the forward movement of the 
shell as, for example by grazing on 
•oft earth the cylinder moves forward by 
its own inertia on to the needle which 
pricks the capsule causing a let of flame 
to piss down the centre of the fuze 
The object of all this mechanism is to 
supply at the proper time a flash for operating 
the next member the game where it gives rise 
to a detonation 

T hi Gams —This is a tube (from French gains 
a sheath) with iteel walls of quarter inch annulus 
1ft its upper portion is a pellet of gunpowder 
which is ignited by the flash from the fuze and 
•ends a larger flash on to an open capsule contain 
iftg fulminate of mercury situated over pellets of 
tetryl The fulminate detonates and in turn 
causes the tetryl to detonate and to deliver from 
the bottom end of the game a very intense blow 
10 ft senes of explosive intermediaries which com 
mvtucate the detonation to the mam bursting 
charge 

InUrmsdusnsi —The first of these is a bag of 
TNT crystals situated in a thin steel con 
timer tube which encloses it and the game This 
TNT, on detonation brings to detonation an 
tiftimlar kver ofTNT cast round the container 
ftftd this in turn bungs about the detonation of 
tte mala charge of the shell The tram of detona- 


voft iff thus somewhat complicated and m its 
1 many important pndd pies’ had to be 

and yitHmet —Thus the sensitive 
leu* explosives used had 1 *) be de* 
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termined, since, on account of the magnitude of 
the acceleration imparted to all part* of the shell 
on firing it from a gun a column of a sensitive 
explosive over a certain length and weight will 
be liable to detonate on account of tbs sudden 
force applied In proportion to their sensitive* 
ness to mechanical shock therefore explosives 
in shell must be graduated in regard to length 
of column employed A general principle is to 
have next to the detonator a somewhat sensitive 
explosive and to reinforce the impulse derived 
from it by one less sensitive but still delivering 
an intense blow It is important therefore to 
have quantitative values for the sensitiveness of 
explosives to mechanical shock and some of the 
values thus obtained are g ven in the following 
table — 


Mercury fulm nate 
Nitroglycerine 
Dry guncotton 

Tetranitroanilme 
Picric acid 
Trln trotoluene 
Amatol 80/20 


r «■» < 1 ^ 
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It is important also to know the violence of the 
various explosives used both by themselves and 
also when assembled in the various components, 
and it was n this connection that the principle of 
the pressure bar enunciated by the late Prof 
Bertram Hopkinson in a discourse *o the Royal 
Institution in January of 191a was of the greatest 
value This depends on the experimental reso 
lution of the momentum of the blow into pressure 
and time When a charge is fired against the 
end of a cylindrical steel bar ballisticaUy sqs 
pended a wave of compression travels along tbe 
bar and is reflected at the far end as a wave of 
tension To investigate the properties of the 
wave a short length of the end of the bar farthest 
from the end to which the blow is delivered is 
cut off and the faces are surfaced the short piece 
(known as the time piece) being caused to adhere 
closely to the bar usually by a film of vaseline 
The compression wave travels unchanged through 
the joint mto the time-piece, but the reflected ten 
sum cannot pass through it Hence when the 
amplitude of the reflected tension wave reaching 
tbe joint becomes greater than that of the on 
coming compression wave the tune piece is pro* 
feettci from the Shaft with a momentum winch 
depends on the pressure exerted by the exploshr* 
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and the time takes by the wave to ttwefs the 
length of the tune-piece This momentum is 
measured by catching 1 the tune piece m a ballistic 
pendulum, and, the velocity of the propagation of 
the wave through steel being known, the mean 
pressure exerted during an extremely small time 
interval can be c alc ula ted 

(One of the instruments for determining the 
pressure developed by a detonator was shown, 
and a detonator fired, the mark drawn by the 
swing of the pendulum which caught the time 
piece being shown on the screen ) 

The application of this apparatus not only 
gave important information as to the limiting 
quantity of fulminate necessary to bnng about 
complete detonation of the tetryl and as to the 
effect of the thickness of the wall of the game, 
but it also emphasised the necessity for 
avoiding gaps in the train of detonation on 
account of the very rapid falling off in violence 
of the blow when even a small air gap is intro 
duced 

Mom Filling —It was early recognised that the 
supply of picnc acid and TNT by itself would 
be quite insufficient It was at this point that the 
late Lord Moulton took steps to secure supplies of 
essential explosives and their ingredients, with 
such success that the supply of explosives in no 
long tune came to be ahead of the demand But 
even when a method for the production of T N T 
had been worked out, and its supply on a fairly 
large scale was m prospect, it was apparent that 
the demand for high explosive was such that it 
could not be met ny the supplies of mtro-com- 
pounds in sight 

Experiments were then made to test the capa¬ 
bilities of mixtures of ammonium nitrate and tri¬ 
nitrotoluene for shell filling and these gave much 
promise from the start They were found to 
possess the requisite degree of inertness and m 
sensitiveness to enable them to withstand set¬ 
back on firing from a gun, to have a high rate of 
detonation, and when detonated in a shell, as was 
done first in March, 1915, to give evidence of 
the required violence necessary to fragment the 
shell 


The first mixture (later termed amatol 40/60, 
theae being the proportions of ammonium nitrate 
to TNT) was capable of being poured as a 
thick porridge into shell, and so presented few 
difficulties for large-scale production This was 
at once followed up by similar experiments with 
a still greater proportion of ammonium nitrate, 
up to that which 1$ practically the theoretical one 
for complete oombustion of all the carbon of the 
trinitrotoluene to carbon dioxide, and of all the 
hydrogen m both substances to water This 
explosive, amatol 80/30, was fired in a shell 
Ip April, 1915, and gave excellent results Its 
tftttofcve properties, as regards wsensitivenesa, 
raftfnty, and testa for power, were satisfactory, 
and If was almost immediately approved as a Ser¬ 
vice explosive. 
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Arnstet 80/ao—The development of amatol 
80/30 was slower Prepared originally on the 
large scale by bringing together the finely pow¬ 
dered ingredients in a mixing machine, or by 
grinding them under edge-runners, 80/30 amatol 
was ultimately most readily produced by taking 
advantage of the plasticity of the heated mixture 
due to the trinitrotoluene melting Hydraulic 
presses were used for introducing the powdered or 
ground explosive into shell, for the plastic 80/30, 
a worm feed was found expeditious and rapid 

In the course of the manufacture of the enor¬ 
mous quantities of these substances many points 
of interest and of difficulty arose, which were 
solved by the assistance of more and more scien¬ 
tific investigators 

The following tables give some data on the 
exptosive properties of the amatols in com pan son 
with some other explosives — 


Heat of Detonation and Gases Evolved 


Picnc acid 

Trinitrotoluene 

Amatol 40/60 

Amatol 80/30 

Tetryl 

Guncotton 

Nitroglycenne 


1004 

1090 

1478 


Rates of Detonation 


Nitroglycenne 

Tetryl 

Guncotton (dry) 
Picnc add 
Trinitrotoluene 
Amatol 40/60 
Amatol 80/30 


(Liquid) 

163 

I 30 

163 
1 57 


Mttrn per 

Mtcond 

8000 

7530 

7300 

7350 

6950 

X 


Pressures developed by Ammonium Nitrate Amatols, 
and TNT 

135 

HI 

300 
353 
305 
38-1 
539 
55 ° 


40 (at density 151 
o (at density 15, 


It will be seen that the addition of 40 per cent 
of ammonium nitrate to T N T does not markedly 
reduce its heat value rate of detonation, or pres¬ 
sure developed, and that amatol 80/30 has a high 
content of heat energy, but a rate of detonation 
and pressure lower tluuf TNT itself It h. 
however, still sufficiently violent to fragment shell 
satisfactorily, and the somewhat slower develop¬ 
ment of the pressure, together with the high 
calorific value of the exptosive, may be of 
advantage m enabling the fragments to aoqofe^ * 
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fegher velocity It will also be observed that 
ammonium nitrate itself under a powerful initial 
unpulse gives rise to a notable pressure so that 
that ingredient is not to be looked on ns a diluent 
of the T N T , but as an explosive substance as 
well as a purveyor of the oxygen in which TNT 
is deficient 

Smoke —For the purpose erf correct ranging 
and locating the position of burst an explosive 
developing smoke is desirable Amatol 80/20 
when used alone had the disadvantage that it 
gave no smoke as the products of the detonation 
are colourless gases, thus — 

aC T H,N i O i +aiNH 4 NO,-34N 1 +47H t O + i4CO J 
whereas when picnc acid or trinitrotoluene de 
to nates, a large quantity of unconsumed carbon is 
set free affording a Mack cloud useful for the 
purpose of observation 

Mixtures capable of producing a white smoke 
useful for aerial observation were then added and 
as a result of investigations as to the best method 
of securing its dissociation, ammonium chloride 
in conjunction with the ingredients of amatol was 
localised at the base of the filling 
Needless to say there were many other develop 
ments m explosives practice during the war but 
the example of the train of detonation leading up 
to the complete detonation of a high explosive 


shell was chosen to exemplify the subject of this 
discourse since it included many features and 
new problems which had an intimate connection 
with the technical development of the subject 

To secure the high percentage of detonations that 
our artillerists obtained with the freedom from 
prematures which they always demanded, it was 
necessary to have each part of the somewhat com¬ 
plicated tram as nearly perfect as possible 
not only in design in order to withstand 
the effects of rough usage and of set back 
in the gun but also in workmanship both 
mechanical and chemical as to punty of 
materials This was achieved by the co-ordination 
of a large number of industries organised on a 
scientific basis and these were becoming every 
day more and more efficient War is now so 
highly organised that for its successful prosecu¬ 
tion all the technical industry of the country is 
brought under requisition and to succeed requires 
a higher development in research applied 
methods and industrial progress than belongs to 
the enemy 

The effort made by this country in the time of 
stress to overcome deficiencies in these respects 
was successful as 1 great technical achievement, 
and should be an encouragement to us to look for- 
| ward to an equal development of our scientific 
I industries under the stress of a competitive peace 


Stellar Parallax 1 


By Sir Frank 

I N the past ten years a number of the large 
telescopes of the world have been applied to 
the determination of stellar parallax The pnn 
ciple of the method is well known and is ex 
tremely simple merely consisting in the detection 
of the small annual movement of a near star with 
reference to more distant stars caused by the 
different position occupied by the observer in con 
sequence of the earth s annual revolution round 
die sun The whole difficulty consists in the ex 
treme minuteness of the angle to be measured 
If two railway lines starting at King s Cross 
instead of remaining parallel met at Newcastle 
die angle between them would be of the order of 
the angle to be measured in finding the distances 
of the nearest stars To form an idea of what is 
now being done by"hnrge telescopes using photo 
graphic methods, imagine two plumb lines 5 ft 
apart They are sensibly parallel but actually 
meet at the centre of the earth, and the angle 
between them is 005* An angle of this si2e is 
measured with an accuracy of ±0 01* Results of 
this high value were first obtained by Prof 
Schlesinger At the Yerkes Observatory At the 
present tone the observatories of Allegheny 
Greenwich, McCormick Mouqf Wilson, Yerkes 
and a dumber of others are engaged on a 
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comprehensive programme At Greenwich we 
determine the parallaxes of fifty stars a 
jear at some of the American observatories 
many more 

Necessarily a good deal of care is required 
both in taking the photographs and m measuring 
them The image of a star may have a diameter 
of 2 or 3' and the position of its centre should 
be measurable to between 1/50U1 and i/iooth of 
this amount The methods of measurement 
present some points of interest which need not be 
described now but a word or two about the pre 
cautions to be observed in taking the photo¬ 
graphs may be of interest The images must be 
as circular and uniform as possible (1) The 
guiding of the telescope must be as perfect as 
possible (a) The lenses of large object glasses 
must be adjusted with great care so that there 
may be neither tilt nor eccentricity between them 
(3) Photographs should all be taken with the tele 
scope pointing in the same direction One cannot 
be taken when the field is east and another when 
it is west Atmospheric dispersion and possibly 
minute flexure of the lenses cause slight defonna 
tion of the images which may be scarcely visible 
to the eye, but appear m measures (4) The star 
the parallax of which is being determined and 
the comparison stars should have approximately 
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equal image* on tbs photograph This is secured 
by ottai of a rotating shutter a neutral screen 
or the use of a grating in front of the objective 

The purpose of (3) and (4) is to make any 
residual errors the Same for the parallax star and 
the comparison stars, and so far as possible the 
same on all photographs 

The knowledge of the distance of a star gives 
us immediately its luminosity or thtf amount of 
light it emits as compared with the sun There is 
a very great range m luminosity even for stars of 
the same spectral type Now the stars have been 
arranged in an order according to the spectra 
which agrees fairly well with their order in colour 
from blue to red and is essentially an arrange 
meat according to temperature This may be 
regarded as an extremely good Bret approxuna 
tion to a classification of stellar spectra But it 
does not detect any differences attributable to abso 
lute luminosity though presumably density and 
gravity at the surface layer of the star from 
which the lines m the spectrum have their ongin 
must be widely different 

A few years ago a very fru tful investigation 
was commenced at Mount Wilson by Adams and 
Kohlschuter By a close comparison of the 
spectra of stars of the same spectral class but 
differing greatly in absolute luminosity they de 
tected lines the intens ties of which differ Adams 
and his coadjutors at Mount Wilson have pursued 
this research with very great success They have 
found In stellar spectra a number of pairs of 
neighbouring lines one line of each patr being in 
dependent of the absolute luminosity while the 
other changes in intensity with the luminosity of the 
star They have measured the relative intensities 
of these pairs of lines and compared their measures 
with the luminosit es of 650 stars already known 
through the trigonometrical determinations of 
parallax made at Allegheny McCormick Mount 
Wilson and Yerkes Thus they have found the 
luminosities of stars corresponding to different 
Intensities of the lines They have recently pub 
lished a catalogue (A strophe steal Journal March 
1931) giving the luminosities and parallaxes of 
1680 stars 

The advantage of this method is that it extends 
the range of parallax determinations beyond the 
limit (say) 00a f of the trigonometrical method 
the limit of the spectroscopic method being deter 
mined only by the capacity of large telescopes to 
give measurable spectra. In the table a com 
panson is given with unpublished results at 
Greenwich obtained by the trigonometrical 
method — 


§ **73 

§8897 

sag 

S£ 

B 4*34 
C 234a 
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4 * 

005a 
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1 ! 

43 

73 
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ns 

49 

0-033 

0*015 

69 

57 

>7 

*4 

it 
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0-052 

o-® 4 * 

0*013 

0-04* 

0031 

0171 

0-076 

$ 

h 

OOl6 

0036 

O-O58 

A 1*8 

!r 

0 150 

0105 


Comparison of these results obtained by 
ent rely different methods shows the accuracy of 
so per cent claimed for Mount Wilson and 
±0010 for Greenwich is reached 
A third method is being employed extensively 
for determining stellar distances depending on the 
fact that the masses of stars he within very re 
stneted limits It is applicable only to double 
stars and depends on Kepler s th rd law, 
M + /P 1 where M m are the masses a is 

the mean distance between the components and 
P the period of a double star When P is known 
and M + m assumed a is found and further as 
the cube root of M + m is involved an error in the 
assumed mass produces a much smaller error in 
the mean distance Now the angular mean dts 
tance is determined by direct observation for all 
double stars the orbits of which can be ealeu 
latod At the present time this amounts to more 
than 150 But t has been shown by Hertzspruog 
and Russell that for double stars which have com 
pleted too small a portion of their orbits for their 
periods to be known it is still possible to obtain 
their hypothetical parallax with considerable 
probability The method ha# been recently 
applied at Greenwich to obtain the parallaxes of 
a large number of stars and the accordance with 
the results found by the trigonometrical and 
spectroscopic methods s very satisfactory (see a 
paper in Monthly Notices R A S November, 
1930 by Messrs Jackson and Farmer) 

I believe there is in preparation by American 
astronomers a catalogue giving the parallaxes of 
3000 stars about half of which have been deter 
mined by two at least of these three methods We 
may expect that in the course of a very few years 
the distances of all star# visible to the naked eye 
m the northern hemisphere will have been deter 
mined as well as those of many fainter stars This 
great accession of knowledge of steHar distances 
carries w th it a corresponding increase with refer 
ence to the luminosities sixes masses densities, 
and velocities of stars of different spectral classes 


Obituary 


William Wards Fowler 1847-1931 

W ARDE FOWLER like Arthur Sidgwick 
was one of the men we can least spare— 
a Classical scholar of distinction and a writer of 
great charm who sympathised warmly with the 
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aims and methods of science and strove to gyve 
them a larger place in the life of lus University* 
U would scarcely pe possible to gam a drive* 
mtight into the strength and weakness <4 |ta 
Oxford education as it was nearly twenty yeti#a 
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y y than by reading bis Oxford Correspondence 
1903 ’ (Blackwell Oxford, Simplon, Marshall 
and Co, London) between a college tutor and 
OM of his pupils whose eyes are opened to the 
meaning of research by meeting a Zurich Pro 
feasor in the Long Vacation Warde I owler s 
opinions and the long experience on which they 
were based appear in the charming letters of the 
tutor We owe it to him and many others liki 
him in this respect that the years since 1903 
have brought a steady growth in the amount of 
original work and in the significance attached to 
it by the University 

la the bnef space available I do not propose 
to say more of Warde Fowler s writings, excel 
lently described in the Times of June 16 than just 
this—that he brought to his classical work the 
spirit of the naturalist always seeing through 
the beautiful veil of literature to the everyday 
human lives and interests that lay behind and 
as he delighted in them himself, so he made them 
a delight to others 

He was a most interesting and arresting lec 
turer, and had the supreme gift of selecting and 
describing an observation so that it both lllumin 
ated and fixed in the mind some far reaching con 
elusion No one could forget that the lines of 
bird-migration are determined and may be varied 
by sight and memory after hearing him tell of 
the misty autumn day when he stood on the chalk 
diff near Swanage and watched the little bands 
of swallows arriving from the west and flying 
round the English coast to the north of the Isle 
of Wight, on their eastward journey to cross 
near Dover, and lol as he stood watching 
there Suddenly arrived a band which acted very 
differently, circling up into the air and darting 
directly eastward across the sea and then 
following their flight, he saw for the first time 
what they had seen, that the mist had lifted and 
the Needles were in sight Then and then only, 
had they taken the direct and shortest eastward 
route along the chalk midrib of the Isle of Wight 
Or he would tell of the thrush that, in the 
middle of its song, saw one of its young earned 
off by a cat, and expressed its emotions by singing 
more loudly and passionately 
Or it was the want of attention in observation 
that was illustrated by the fishermen he being 
one of them, who after their day’s sport was 
over, began discussing the position of the fins of 
the trout and, unftMe for the life of them to 
remember the arrangement, paid a visit to the 
larder to find out t 

It is interesting to compare with this expeneoce 
the unconscious yet keen attention and the sure 
memory which come into play when man observes 
hi* fellow man And this is to be expected 
There have been long periods when the recogni¬ 
tion of a man by his shoulder or head seen from 
benlnd, or by his gait, has meant the difference 
b etwe en hfe and death 4 ' 

The memories I have recalled belong to the 
days of the Ashmolean Natural History 
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Society of Oxfordshire, and probably all are more 
than thirty years old The charm and arresting 
personality of the speaker have left them dear and 
bright EBP 

R E Dbnnltt 

Mr R E Dennett, who died in London 
on May 28 at the age of sixty four, was 
a student of the religions languages, and 
customs of the indigenous races of West Africa, 
and his work was marked by great ability and 
originality Son of an Anglican clergyman of 
unusual individuality—a Devonshire man—Mr 
Dennett was born at Valparaiso and had his early 
education at Marlborough School He went out 
to West Africa in his early twenties and he 
spent more than forty years in Nigeria and in 
what are now the 1 rench and Belgian Congo 
territories Comparatively early in his career he 
was brought into association with that remarkable 
woman Mary Kingsley and his mind already 
sympathetically disposed towards the native races, 
received an additional powerful impetus in the 
same beneficent direction Thereafter he bent a 
great part of an intellect naturally strong to the 
attempt to interpret the character and institutions 
of the Africans to the reading public in Great 
Britain 

Mr Dennett had special opportunities for 
observation for in turn he was trader explorer, 
and official a combination not often found in one 
person It was (indeed still is) work highly 
necessary for it is probably safe to say that the 
main impression left upon the minds of most 
people in Britain as the result of reading the 
accounts of the Stanley expeditions was that ml 
Africans are absolutely primitive and all at: the 
same stage of development Nothing could be 
more grotesquely inaccurate and Mr Dennetts 
careful patient above all sincere and sympathetic, 
researches did much to make clear the truth, 
which is of course that the greater facts of 
man s life are represented among Africans by in 
stitutions and observances much the same in root 
significance as those of Furopeans but in 
some respects less highly developed He believed 
firmly that the most hopeful course in British 
West Africa was while suppressing accompani 
ments of native rule which are inconsistent with 
individual rights carefully to preserve and support 
the main body of African custom, which he held 
to be essentially just and based upon the Ufe and 
needs of the people That is to say, he wished 
the African to be governed bv his own people in 
his own way the European Powers keeping the 
peace while the native races gradually advanced 
along their own lines 

Of several noteworthy books that by which Mr, 
Dennett will best be remembered is probably “At 
the Back of the Black Man’s Mind ’’ a close and 
penetrating study of the great subiect indicated 
by the title Others are “Seven Years among 
the Ftort,” “Nigerian Studies” “My Yoruba 
(Alphabet” "Universal Order,” and "Periodic 
Urw,” One of the moat painstaking of inquirers, 
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Mr. Dennett was also one of the most penial and. 
simple-natured of men, and his death will be most 
deeply regretted by a wide circle here and in 
Africa. C. 

Sis Thomas Wrightson, Bart., M.Inst.C.E. 

Sir Thomas Wriohtson, Bast., a master ofin- 
lustry in the North of England, died at Neasham 
Hall, his seat on the banks of the Tees, on 
June 18, in the eighty-second year of his age. 
Like his cousin, the late Lord Armstrong, in 
whose Elswick works he served his apprentice¬ 
ship, Sir Thomas combined a business aptitude 
with the qualities which go to make a research 
worker and inventor. He contributed numerous 
papers on professional and technical subjects to 
the Proceedings of engineering and metallurgical 
institutes and societies with which he was asso¬ 
ciated, but of his contributions to knowledge the 
one which is most likely to be remembered is con¬ 
nected with a pastime rather than with his profes¬ 
sion. He was an ardent musician in his earlier 
years, and became interested in the oower posses¬ 
sed bv the human brain of resolving compound 
sound-waves into their component notes. He was 
not satisfied with the theory put forward by von 
Helmholtz in 1863, and in 1876, when giving 
a presidential address to the Cleveland Institution 
of Engineers, he put forward an observation which 
he afterwards made the basis of a new theory of 
the mechanism of hearing. This observation was 
that if the sine curves representing a compound 
sound-wave are plotted out on a zero line, and if 
it is supposed that each crest, trough, and " cross¬ 
ing point ” on such a tracing could give rise to a 


stimulus on entering the ear, the time intervals 
of all the primary component notes could still be 
recognised. The cochlea, he supposed, must be 
able to detect these as pressure pulses, and acted 
not as a resonator but as an hydraulic apparatus. 
A little later he became involved in public life and 
in politics, and sat first for Stockton and after¬ 
wards for St. Pancras East in the Conservative 
interest. In 1906 he abandoned politics to devote 
himself anew to working out the idea he had first 
put forward in 1876. In 1907 he published a 
monograph under the title, "On the Impulses of 
Compound Sound Waves and Mechanical Trans¬ 
mission through the Ear." In this publication he 
describes and figures a machine of his own inven¬ 
tion—an ohmograph he named it—by which he 
could combine the tracings of two, three or four 
simple notes into their combined form. Associat¬ 
ing himself with Prof, (now Sir) Arthur Keith, a 
reinvestigation of the finer anatomy of the cochlea 
was undertaken, with the result that many facts 
came to light which were favourable to his Inter¬ 
pretation of the mechanism of the internal ear, 
but could not be explained on the supposition that 
the cochlea serves as a resonator. In 1918 Sir 
Thomas brought his evidence together in the form 
of a book which was published by Messrs. Mac¬ 
millan under the title, “An Enquiry into the 
Analytical Mechanism of the Internal Ear." 
The theory thus put forward is at present being 
subjected to a searching criticism, and if it be 
too much to claim that anything like finality has 
been reached, it may be safely stated that the 
author has made a contribution which has a per¬ 
manent value for students of auditory mechanism. 


N o t e t. 


The formal opening of the new Intermediate Scale 
Chemistry Laboratory of the Imperial College of 
Science and Technology by Mr. A. J. Balfour (the 
Marquess of Crewe presiding) will take place to¬ 
morrow (Friday) at 4 o’clock. 

The annual general meeting of the Research 
Defence Society will be held at >1 Chandos Street, 
W.i, on Wednesday, June 39, at 3.30, under the 
chairmanship of Lord Laming too. Dr. H. H. Dale 
will give an address on “The Work of the National 
Institute for Medical Research." 

The Semon lecture for 1930-21 In connection with 
the University of London will be given at 5 o’clock 
on Tuesday, July 5, at the Royal Society of Medicine, 
1 Wimpole Street, W.i, by Dr. J. Home, who will 
take as his subject "The Relationship of the Larynx 
to Pulmonary Tuberculosis." Admission will be free, 
without ticket. 

A Bill to provide for the time in the British Isles 
being in advance of Greenwich mean time during a 
‘certain period of the year has been presented to the 
House of Commons. 

The president and council of the Royal Society 
have appointed Mr. H. Robinson, of the University 
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of Manchester, to the Moseley studentship for research 
In molecular physics, the funds for which were be¬ 
queathed to the Royal Society by the late Lieut. 
H. G. J. Moseley. 

The John Fritz gold medal has been awarded by 
the National Societies of American Engineers to Mr. 
Schneider, past-president of the Iron and Steel Insti¬ 
tute, in recognition of his work In connection with the 
development of artillery. 

Bv the will of the late Sir Felix Semon, the 
laryngological library of this well-known throat 
specialist is left to the Royal Society of Medicine. 

A gold loving-cup was presented on Friday last 
by the members of die Royal Institution to Sir James 
and Lady Dewar on the occasion of their golden 
wedding. 

In consequence of the illness of Dr. J. Rennie, it 
has been found necessary to suspend the arrangements 
made by the Ministry of Agriculture and Fisheries 
for the examination of diseased bees. The Ministry 
will issue a further announcement as soon as other 
arrangements have been made. 

At the evening meeting of the Royal Geographical 
Society on Monday last die president stated that the 
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•octet? had heard with great regret of the death of 
Dr Kellas who had been invited to join the Mount 
Everest Expedition that he might carry out on Mount 
Everest the experiments in the employment of oxjgen 
at high altitudes which he had already planned tc 
carry out this summer on Kamet It is feared that 
Dr Kellas s death may have been due to his own 
untiring energy for instead of resting after his great 
climb last summer he had spent nearly all the winter 
in climbing peaks in Sikkim 

Capt Roald Amundsen has asked the Storting by 
telegram from Nome Alaska for 300 000 kroner 
(about ia oool) for the purpose of refitting his vessel 
the Maud, in order to enable him to continue his 
expedition in the Arctic regions The Maud lost a I 
propeller off Cape Serge and is to be towed to 
Seattle for repairs 

As already announced the Congress of the Umv rsi 
ties of the Empire will be held at Oxford on July 5—8 
In the morning of July 5 the following subjects will 
be discussed The Universities and the Balance of 
Studies ’ (1) The place of the humanities in the 
education of men of science and men of affairs (3) 
The place of the physical and natural sciences in 
general education (3) The question of specialism in 
university curricula In the afternoon The Univer 
titles and the Teaching of Civics, Politics and Social 
Economics ’ ‘ The Universities and Secondary 

Education ” (1) The frontiers of the secondary school 
and the university (3) The influence of university 
entrance requirements upon the curricula of secondary 
schools In the morning of July 6 The Universi 
ties and Adult Education ’ fi) Lectures for the 
general public within th- walls of the university (3) 
Extramural work In the afternoon The Univer 
stties and Technological Education ” In the morn¬ 
ing of July 7 The Universities and Training for 
Commerce, Industry and Administration The 

Universities and the Training of School Teachers 
In the afternoon University Finance ' In the 
morning of July 8 The Universities and Research 
In the afternoon Interchange of Teachers and 
Students ” (1) The institution of a Sabbatical yetr 
for professors (3) Provision of temporary junior 
posts for graduates of Colonial and foreign universities 
(3) How to raise funds to make a trust for the pro 
motion of the migration of students (4) Equivalence 
of entrance examinations (5) Mutual recognition cf 
study and examinations 

A national exhibition of maternity and childhood 
has been organised to Paris from June 14 to July s d 
The exhibition is located in the Jardm Zoologique 
d'Acchmatation Bois de Boulogne and is divided 
into five sections The object of the exhibition is to 
encourage larger families than at present obtain in 
France and in the vinous sub-sections such subjects 
as the small birth rate its causes and prevention 
infantile mortality, and the reanng of large families 
are dealt with Conferences fites and sports are 
Included In the programme A large and influential 
committee has charge of the organisation which is 
under die patronage of the President and Ministers 
Of the Republic, the secretary-general being M Em 
Brochenoux 
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A provisional programme for the Pans Conference 
of the Museums \smhi ition to be held on July 
ij 18 has been issued The headquarters of the 
association while in Piris will be the Hdtel Modeme 
Place de la Rdpublique and the meetings will be held 
at the Mus^e National D Histoire Naturelle Rue 
Cuvier Papers on museum administration and numer¬ 
ous tours of French museums h ive been arranged and 
there will be at least one joint meeting with the 
French Museums Association Information regarding 
tickets passports and hotel accommodation both for 
those attending the meeting and foi those contemplat¬ 
ing mor \t nd tl toui iflcr thi onfcicnce tan be 
obtained from Mr W J W Birrier 31 I ime Grove, 
Shepherd s Bush W i-> 

A com FRENCH of the International Union igainst 
Tuberculosis will be held in laindon under the 
auspices of the National Association for the Preven 
lion of lubertulosis on July 26-28 The. annual 
conference of the N itional \sst nation w ill be merged 
in the larger gathering The object of the Inter 
national Union which was fouided last year is to 
promote an effective comb n ition of the nations of the 
world agai 1st tubcrcul >sis and its first president is 
M I 6on Bourgeois Tor the occasion of the coming 
meeting however Sir Robert Philip will act as presi 
dent Official delegates from countries within the 
I e igue of Nations from America and from author! 
ties interested in the subj rt are invited to attend 
The principal business f the conference will be a 
discussion opened by Prof A Calmette in the modes 
of diffusion of tuberculosis throughout the races of 
the world Sir Humphry Rolleston will open another 
discussion on the rdfi of the medical piofession in 
the prevention of tubirculosis There will be an 
official rci option of the Union bv the Lord Mayor of 
London on July 26 and visits to insl tut ons of par 
ticulcr interest art being irrangrd 

Thf executive committee of the c juncil of the 
American Associ ition for the Advancement of Science 
held its regular spring meeting at Washington, D C , 
on April 24 last Ihe business tiansactcd at the 
meeting is reported in Science of M ly 20 and some 
of tiie resolutions will lc of interest to men of science 
m Great Britain Ihe next meeting of the associa¬ 
tion will be held at Toronto and it was resolved that 
a special committee should collaborate with the local 
committee for the meeting to invite an eminent British 
man of science to attend to present papers before the 
section of the association to which his field of work 
is related and to deliver a general public lecture The 
executive tommittee of the council also resolved that 
the British Association for the Advancement of Science 
be invited to send a representative to the Toronto 
meeting and Dr J McK Cattell was elected official 
delegate of the American Association to the forth¬ 
coming Edinburgh meeting of the British Associa 
tion A further resolution, which is of great interest 
in view of the letters which have appeared in our 
columns on the same topic asks for the restoration 
of the privilege of duty free importation of Fnglish 
scientific works by recognised educational institutions 
and faculties The committee also duects the atten¬ 
tion of Congress to the burden which would be im- 
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posed on scientific education and research by the 
proposal to repeal that part of the Tariff Act of 1913 
which permit* the duty free Importation of scientific 
materials and on behalf of its 12 000 members asks 
for reconsideration of the suggestion 
A further step in the movement towards the 
standardisation of automobile motor-cycle and cycle 
parts has been taken by the British Engineering 
Standards Association in the formation of seven sub¬ 
committees the subjects and chairmen of which are as 
follows —Nomenclature Major C Wheeler Steels 
Mr A A Remington Small Fittings Mr W D 
Williamson Electrical Fitting* Mr E Garton 
Shafts and Shaft Details Mr L A Legros Wheels 
Rims and Tyres Lt Col D J Smith and Cast 
Iron Dr I Aitchison Before the subcommittees 
actually embark upon the detailed work the vanous 
organisations concerned are being consulted in order 
to ensure that the proposed personnel meets with their 
approval as adequately representing their respective 
interests In the meantime technical data in regard 
to the specific subjects to be taken in hand imme 
dlately are being collected and this should greatly 
facilitate the progress of the work as soon as the 
membership of the subcommittees is officially 
approved 

Dr A C Haddon selected as the subject of the 
Huxley memorial lecture published in the Journal of 
the Roval Anthropological Institute (vol 1 part 11 ) 
The Migritions of Cultures in British New Guinea 
He remarks that along the coast a traveller notices a 
senes of cultures some evidently related to one an 
other while others are as obviously unrelated The 
differences indicate that there is no immediate relation 
between them though the r affinity points to 1 
common ongin The cultural problems of the south 
eastern peninsula and the outlying islands are in the 
main quite distinct from those of the west and the 
differences between these two groups indicate clearly 
that there cannot have been any extensive cultural 
movements from the Papuo-Melanesian to the 
western Papuan We are driven on general grounds 
to the supposition that the cultures of the southern 
coast of New Guinea came down more or less fron 
the north The difficult! is that we have as yet no 
precise knowledge of the inhabits its of the interior of 
the island and the socio religious customs of the 
natives 0/ many of the coastal areas have yet to be 
investigated The lecture with its appendix of 
material is a valuable contribution to our knowledge 
of the ethnology of New Guinea 
It is a significant indication of the change of view 
in relation to anthr o pometry that In his paper on 
Ancient Skulls from Greenland ’ Mr W E L© Gros 
Clark (Journal of the Royal Anthropological Institute 
vol 1 part 11) remarks that many attempts have 
been made to deal with the various races of man as 
the zoologist deals with the vanous species of mam 
mals, to find some specific features which may serve 
to differentiate the skull of one race from the skull 
of another in the same way that the concave post 
orbital process distinguishes the skull of a fox from 
that of a dog This method w<u carried to an ex 
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treme by Sergi when he subdivided the Mediterranean 
Race into a number of varieties each characterised 
by the shape of the cranium as seen from above 
These attempts have all failed and it must be realised 
that the variation of individual skulls of modern 
races is so great that it is often extremely difficult to 
assign en isolated skull of unknown ongin to a de¬ 
finite race with any degree of certainty " Mr Clark 
points out that the construction of a type contour 
obviates these difficulties and on its use the future ot 
the science of craniology must depend 

All lovers of Oxford will welcome the pamphlet 
issued by the Clarendon Press in which Mr H E 
Salter after an exhaustive study of the college records 
and other literature discusses The Histone Names 
of the Streets and Lanes of Oxford Intra Muros * 
It is remarkable that dunng the last 900 years only 
two new streets have been constructed—New Road in 
1770 and King Edward Street about a hundred years 
later The old lane near Chnst Church meadow was 
called Shulinstoke the pool above the mill where the 
cueking stool was used The Seven Deadly Sins was 
perhaps the sign of sn inn or a set of seven small 
cottage* Bocardo Lane was called after the Bocardo 
or Town Prison the Turl was the Twirling Gate on 
the foot way which led from Ship Street to Broad 
Street and is not like The Broad an under¬ 
graduates abbreviation Broad Street was known as 
Horsemonger Street in the thirteenth century and 
that running from the west end of Broad Street to¬ 
wards the station was Irishman a Street The author 
ends by suggesting that Cat Street should be restored 
for Saint Catherines Street Bocardo Lane for St 
Michael s Street and that Alfred Street should be re- 
christened Vine Hall Lane 

At the Royal Society conversazione on June 15 an 
exhibit was given illustrating the life history of 
Chernies Cooleyi Gillette This insect has been 
recently observed in Britain It is spreading rapidly 
throughout the southern counties of England and 
occurs in two localities in Scotland A study of it is 
being made by Mr R N Chrystal under the direc 
tion of the Forestry Commission with the view of 
working out its biology and determining its relation 
to Douglas fir and Sitka spruce plantations in this 
country 

Vol lviii (pp 483-576 1920) of the Proceedings 
of the U S National Museum contains a revision of 
the Nearctic ichneumon flies of the genus Apantales 
by Mr C F W Muesebeck As natural controlling 
agents of injurious insects many species of Apantales 
play important parts Thus the larvse of tbs common 
cabbage butterfly those of the gipsy and brown-tail 
moths and many cut worms and army worms are 
heavily parasitised by these insects There appears 
to be no authentic record of an Apantales having been 
bred from any insects outside die Lepidoptera In 
this revision 164 species are known to the author, 
and a list of their hosts is appended wherever known 
On pp 327-62 of the same serial Mr R A Cushman 
revises the ichneumon flies belonging to the tribe 
Ephialtinl, the members of which are internal para¬ 
sites of Lepidopterous pup* 
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Within a year after the armistice some thirtv 
nation* and States agreed to two series of inter 
national air maps the general and the local The 
Geographical Section of the General Stiff has under 
taken the work of those sheets which fill within the 
British Empire In the Geographical Journal for Ma\ 
Lt Col E F W Lees discusses the proposed maps 
at some length For the general map it appe irs that 
Mercators projection despite all its disadwntages 
is to be employed principally beciuse of its use 11 
navigation and the gener il training f pilots n naval 
lines The scale is to be , cm to i° of longitude it 
the equator and the index is to be based rn thf 
index of the international million nap An overlq 
of 1° of latitude and 3 0 of It ngiti de is t< hi allowed 
As regards colouring and sinibols me departures 
must necessarily be made fi m the conventional 
usages of maps for terrestri 1 juij sis Fxperience 
has shown what features ire of \ tl c tr the urman 
in locating his position and ft id ng his w ay All 
water is to be blue aeronautic il information such 
as positions of aerodromes seaplane stiliois light 
ships etc black roads deep y ellow c r 1 urnt sienna 
railways red because of their coispicucusn ss to air 
men, and woods green Red is nlsc to be ised foi 
buddings Hill shading for the depiction f relief 
on the general map was rcconmund<d by tie Inin 
national Convention but the einjloymcnt of the layer 
system does not lack advocates The gener il groun 1 
colour is to be pale green for pound covered witl 
vegetation and pale buff for and greund Names 
apart from those apple mg if icic na ideal inform ilioi 
will be sparingh used lhc local maps arc to be on 

a scale of l oo ooo hor these the International 

Convention does not suggest the u«e of Mercator » 
projection An innovation that will cause some 
criticism is the adoption of a new system cf co 
ordinate reckoning Latitudes comment with ar 
at the South Pole and increase to i8o° it the Nortl 
Pole and longitudes begin with the present i8o° as 
rero or 360° and run eastward round the sphere 
This departure (torn convention seems to carry 11 
merits beyond the elimination of the letters N ind S 
in latitudes and E and W in loigitudes 
Tub Report of the Director l. niled St it « Coast 
and Geodetic Survey for the year ending June jo 
1930, is of considerable interest on iciount of the 
large number of charts it contains many of which 
illustrate the extent ol hydrographic survey along 
important steamer tracks on the coasts of America 
and its possessions These maps show how much 
detailed work is required even m much frequented 
channels in order to ensure safe navigation Special 
emphasis is laid on the need for w ire drag surveys 
on the rocky coasts of the Pacific States and Alaska 
The Director also makes a pica for the survey of 
Alaska, and shows in several charts and diagrams 
how little has already been done Ninety per cent 
of the coastal waters are uncharted where surveys 
have been made a starfling number of dangers to 
navigation has been discovered It is essential alst 
that the survey control points in Alaska should be 
United up with other surveys of the United States or 
Canada Operations have been begun with the co 
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operation of the Canadian Government for a line of 
triangulation from Sedttle through south-eastern 
Alaska the so-called panhandle ” to the Yukon 
A alley and Bering Strait The report indicates the 
progress made In the detailed survey of the Virgin 
Islands recently acquired from Denmark 

Mr A W Giles has studied ind mapped the eskers 
in the vicinity of Rochester New York in Proc 
Rochester Acad ari (vol v pp 161-340) A very 
useful bibliography of ia6 papers is appended Mr 
J G Goodchild s Eden Valley papers (Geol Mag 
1K75 and Quart Journ Geol Soc vol xxxi) might 
be included since he was one of the first authors to 
urge a sub-Glacial origin for gravel ridges Mr V 
Tanner s detailed description of the I apland eskers 
(Bull ( mm giol tinlandc 11)15) might also be 
ildcd as an elaborate modern study of the deposits of 
ontinental ice Mr Giles sistematicallv reviews ob 
j etions to the sub Glacial the rv of eskers and con 
ludes firmly in its favour lhe knolls on esker- 
crests and the interruptions in chains are accounted 
for in several reasonable ways and it is made more 
than ever apparent that an unnecessary mount of 
mystery has grown up round the si bject sinre 
Hummel s explanation was published nearly fifty 
years ago Even the nomenclature has become con 
fused and Mr Giles s sentence The Swedish word 
os plural osar ’ sometimes written * as (asar) 
has priority contuns unfortunately two hnguisttc 
eir rs 

I he history of geological research in the United 
States has been enriched by Mr G P Merrill a “Con 
iributions to a History of American State Geological 
and Natural History Surveys * a volume of 550 pages 
published is Bulletin 109 of the Smithsonian Inatitu 
tion in 1930 Numerocs portraits of the pioneers are 
give 1 md a great deal of instructive information mav 
be gathered as to the functions of local surveys and 
their relations to other State Departments Much of 
the material was originally collected by the U S Geo 
logical Survey which has now permitted publication 
in this convenient and comprehensive form The 
author refers also to Bulletin 565 of that Survey m 
which Mr C W Haves summarised the work of the 
Surveys of the separate States 

Recfni drainage optiations in the Awanui Sw imp 
in North Island New Z aland have disclosed the 
existence of <in elaborate dr image system many miles 
in extent which there is good reason to think nidy 
intedate both the Maori an I the lr predecessors the 
Morion The discovery is described by the Timet 
New 7 ealind correspondent In the issue of June 16 
I he dr tins arc said to be uniformly about 3 ft m 
w idth and 5 ft in depth with regularly sloped Sides 
the bottom being about 3$ ft wide They run for 
manv miles across country in parallel lines perfectly 
straight with numerous right angle cross drains An 
indication of their age is afforded by the fact that in 
places huge trees of slow growth have grown up in 
the drams after their formatio ■ and decayed The 
remains of deeply embedded posts with sharpened ends 
on a mound in one part of the swamp indicated that 



534 


NATURE 


[June 23,1921 


it bad been the site of a building \ remarkable 
piece of carved wood in the shape of a lintel 
which was found at a depth of 4 ft has just been 
secured for the Auckland Museum In its centre is 
represented a human figure almost gorilla like in 
appearance it has a broad wedge shaped head 
with projecting ears small broad nose ind a large 
oval mouth with small tongue The body is small 
short and squat The outstretched hands of the 
figure rest upon a perforated framework spreading 
right and left the ends of which each terminate in a 
saurian like head Water worn stones of the sue of 
a hen s egg which have human features carved on 
them have also been found The antiquity of these 
remains as well as their style and technique would 
appear to preclude them attribution to either Maori or 
Morion 

The Amer an \ssicaton for th \diancen ent of 
Science the Nat <nal Academy of Sc enccs and the 
National Research Counc 1 have ippo nted small com 
mittees which held a jo nt meeting on April 9 last t< 
cons der the problem of the conservation of the natural 
resources of the Un ted States (Science of June 3) 
A resolution was passed recommending that the com 
mittees already in existence should function as a joint 
committee on nat onal conservation and at subsc 
quent meetings of the three organisations represented 
the resolution was confirmed and funds were pro 
vtded for defraying the immed ate expenses of setting 
up an executive and secretarial agenev fo the prose 
cution of the work rhe ma n objects of the organi 
sation which is to be established ire stated inder five 
headings first to direct scientific research so that 
it mav bear more directly on the problems of con 
servation a consideration which will involve a wide 
knowledge of the scope of any problem and its re 
lation to the programmes of research in other fields 
of work secondly the collection of dati relating to 
natural resources and their interpretation in relation 
to the economic industrial and social welfare of 
different regions and of the mtion as a whole 
thirdly to introduce the principles of conservaton 
into the curricula of educational institutions fourthly 
to lead a campaign of popular education in the mean 
ing of conservation and fifthly to correlate the 
efforts of existing agencies which are strving for 
conservation in their own particular fields We shall 
await with interest the development of this scheme 
for economising the natural resouices of the United 
States 

Drv weather has been persistent in England during 
several months and now that we are more than half 
way through the first month of summer the absence 
of rain has become serious The observations at 
Greenwich which very fairly represent England 
show that the conditions are most exceptional The 
Greenwich rainfall was below the normal for each of 
the eight months from October 1930 to May 1931 
and compared with the average for 100 years the 
deficiency of the period is 631 in —approximately 
equal to the normal rainfall for the four months 
February to May There have however been only 
two months November and February with the rain 
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fall less than an inch The total measurement of rain 
for the eight months is 9 33 in which is 60 per cent 
of the average An examination of the Greenwich 
observations for the last 105 years shows only one 
corresponding period as dry the rainfall for October 
1879 to May 1880 amounting to 834 in a de 
ficiency of 7 39 in October 1873 to May 1874 had 
960 in of rain and the next driest was apparently 
October 1897 to May 1898 with 1050 in There 
have been several spring droughts in the last too 
jears and for the four months February to Mav 
there have been ten years with the total measurement 
less than 4 in This year the measurement for 
February to May was 378 in The years with the 
smallest measurements for the corresponding period 
are 1834 with 360 in 1857 with 376 in 1863 with 
3 90 in and 1874 with 3 16 m Temperature through 
out the past eight months wis abnormally high the 
mean for each month at 1 t enwich being above the 
average and the excess for the whole period 33 0 

An interesting paper on the cause of quenching 
cracks in steel was presented at the May meeting 
of the Iron and Steel Institute by Messrs Honda 
Matsushita and Idei rhe cause is generally believed 
to be (1) the non uniform distribution of temperature 
in the specimen during quenching and (a) the differ 
ence in martensitic expansion of adjacent parts during 
quenching A closer examination of the phenomena 
however shows that the true cause is not so evident 
for the sound due to cracking is often heard some 
ten seconds after quenching In small pieces of steel 
the periphery is harder than the central portion only 
in a mild quenching with a medium quenching the 
hardness is nearly equal throughout while with hard 
quenching the periphery is always softer than the 
interior This anomalous phenomenon is explained 
by the presence of arrested lustenite n martensite 
The quenching cracks in small pieces of steel occur 
when the hardness in the central portion is much 
greater than in the periphery and they are attributed 
to the stress caused by the difference in the specific 
volumes of austenite and martensite The specific 
volume of the former is smaller than that of the 
litter and hence the central portion exerts a large 
tangential tension on the periphery Since the differ 
ence in the specific volumes increases as the tem 
perature falls the cracking usually takes place when 
the temperature of the quenched specimen approaches 
that of the room In a hard quenching the hardness 
gradually increases with the lapse of tune owing to 
the gradual transformation of the arrested austenite 
into martensite 

Mr A S E Ackermann a first paper dealing with 
experiments with clay in its relation to piles was the 
subject of a note in Nature for March 37 1919 
In his second paper on the same subject—read before 
the Society of Engineers in October last—the author 
takes the opportunity of correcting some errors which 
appeared tn the first paper and points out that 
further work has confirmed all the previous con¬ 
clusions excepting that the effect of temperature on 
the supporting capacity appears to be limited to 
stresses below the pressure of fluidity, and that the 
sides of a hole appear to crush in before the statical 
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head is equal to the pretture of fluidity Unquestion 
ably the moet interesting of Mr Ackermann t results 
is that clay possesses a pressure of fluidity at which 
the loaded pile sinks through the clav without further 
increase in the load This critical pressure depends 
upon the percentage of water present being greater 
with less water Mr Ackennann has added to his 
former work in the direction of experiments designed 
to separate the work done against friction il resist 
ances from that done in displacing the clay and 
finds that the former is by far the larger quantity 
A number of experiments have also been made on | 
chalk and the author finds that wet powdered chalk I 
has a modified pressure of fluidity and that the water 
content affects greatly the properties of chalk There 
is a marked difference in the physical properties of 
powdered chalk as compared with precipitated chalk 
The adhesion and cohesion of wet chalk ire much 
less than those of clay clay is hygroscopic and ch ilk 
is not 

llir Daily Mail of June 13 published an irticle 
by a scientific correspondent under the sub heading 


Can E\es Radnte Energy’ which gives some 
account of a new mstru nent showing that rays pro 
ceed from the eye which are capable of being regis¬ 
tered just as wireless messages are detected Dr 
Charles Russ the inventor of the instrument writes 
to us stating that the paragraph constitutes 1 breach 
of confidence on the part of someone to whom the 
instrument was shown It was intended that the 
phenomenon should be announced it the Ophthalmo- 
logical Congress at Oxford on July 7 and some annoy¬ 
ance has been caused to Dr Russ 1 y this premature 
disclosure 

Mr A Risdon Palmpr is bringing out through 
Messrs George Bell and Sons Ltd a series of 
Handbooks of Commerce and hinance planned to 
meet the need of a simple and graphic presentation 
of the fundamental principles of commerce and 
finance The first three volumes dealing respectively 
with Transport and the Export Trade The Im 
port Trade Mixing Commodities and The Use of 
Graphs in Commerce and Industry will be ready 
shortly 


Our Astronomical Column 


The Meteoric Radiants of June 25 30 —Mr 
Denning writes —Hie possible occurrence cf an 
abundant meteor shower from Pons Winntcke s 
comet will attract a great number of astronomical 
observers to witch the heavens lhe moon will rise 
late and being at her 1 ist quarter will not offer anv 
serious impediment to observation 

there are a considerable number of radiant points 
visible at this period of the year though the usual 
rate of apparition is not nearly so great as in the 
two following months of July and August 
The great shower of Perseids probably begins at the 
end of June ajjd the radiant is then situated at about 
o°+36° As it may prove useful for reference a list 
of the principal radiant points observed in past years 
between June as and 30 is appended — 


of3« 
*4+4* 
30+36 
43 + 37 
48+44 
161 + 58 
193+57 
«3 + 53 


*38+47 
*45 + 04 

260 24 

261 is 
361+4 
263 + 63 

270+47 

270+30 


*94 + 40 
3°4 + *3 
305 t* 
U4+47 


3*44 & 
3*0+11 
3*0+21 
334 +57 
334 + 38 
34*+ 39 
354 + 39 
3544 77 


Report of the Kodaikanal Observatory for 1920 — 
It has already been mentioned in this column that direct 
comparisons of the solar lines with those of cyanogen 
and Iron gave results fairly near those predicted by 
Einstein but since the shuts were different for dif 
ferent substances and also not proportional to the 
wave length, they could not be wholly due to a 
gravitational effect Tests made on the Venus spec 
trum gave further evidence of the shift being in part 
an “earth effect " A considerable improvement has 
been effected in the Venus spectra by using Barnet 
Ultra Rapid ” plates hyper sensitised with ammonia 
these enabled a very narrow slit to be used When 
the terminator was placed normal to the slit, no evi 
dence was obtained of an inclination of the spectral 
lines due to rotation of the planet A recent letter 
from the director states that further photographs will 
be taken to test the rotation in sixty-eight hours about 
a highly inclined axis that was recently provisionally 
NO. 269S, VOL 107] 


announced by Prof W H Pickering It w s found 
that change of altitude produced ni change in the 
\ ive lengths in the Venus spectra the rang of alti 
tule extending from below 21° to above 40 0 

1 he use of an ultra vi alet spcctrogr iph w ith a 
quart/ collimating lens demonstr iied the lai origin 
of the ammonia band in tl e solar speetr n at A3360 
since the rotation shift between the cast aid west 
limbs was shown 

I he spot activity as indicated by the number of 
groups diminished 40 per cent in 1920 as compared 
with 1919 It is noteworthy that the spot group 
associated with the great magnetic storm of 1930 
March 22 33 returned five times (19 o January to 
May) there being a magnetic storm on each occasion 

Unlike the spots there was an increase in both 
prominences and hydrogen absorption markings as 
compared with 1919 A great eruptive prominence 
seen in 1920 December 31 strongly resembled that 
seen in the eclipse of 1919 May A continuous series 
of spectrograms was secured which showed the pro- 
mmence matter ascending rapidly and fading away 
at a height of 16 above the limb 

Popular Astronomy in Swedrn —We have already 
directed attention to the Popular Attronomuk Ttd. 
sknft Hafte 1 o 2 1931 is another number full of 
interest We may refer specially to an illustrated 
article by V Carlheim Gvllenskold on Tycho Brahe 
and his observatory on the island of Hven many 
photographs of the present aspect of the latter are 
given showing that it is still possible to trace out the 
outlines of the foundations of all the buildings and 
instruments A portrait of Tycho Brahe and a photo 
graph of the house where he was born are also repro 
duced together with many relics unearthed from the 
ruins 

The latitude of Sweden favours observations of 
auroras which are made systematically at several 
stations The auroras of September 38 and 
October 17 1920, are described in detail with dia 
grams indicating the exact locations of auroral 
stream-rs among the stars 
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The Second Royal Society Conversazione. 

T HE second Koval Society conversazione of this j of normal cocks. Experiments have shown that the 
year was held at Burlington House on June 15. 1 assumption of henny feathering by the cock is due 
when Prof. C Sherrington received the fellow 1 and I to a factor which behaves as a Mendelian dominant, 
guests. | Castration of such birds leads to the assumption of 

Some of the exhibits had been displayed at the first | normal mate plumage. Experiments by Goodale in 
conversazione and were described in Nature of America and Plzard in France have shown that the 
May 19, p. 377; others were new, and the fol- . castrated hen also develops cock feathering. It seems, 
lowing brief descriptions have been taken from the probable that hens and nennv cocks alike contain a 
descriptive catalogue. I factor which inhibits the development of the normal 

Sir John D entrance and Prof. E. G. Coker • An- [ cock plumage. 

E *atus for investigating the action of cutting tool* | Royal Observatory, Greenwich : Astronomical photo, 

polarised light. A transparent disc is turned at a graphs. (1) Four Franklin Adams chart plates in 
w speed by an electric motor through a worm frame, (a) Solar eclipse, 1919, May 29, showing 
reduction gear, and the cutting tool of glass or other 1 prominence and corona. (3) Solar eclipse, 1919, 
material is clamped in a slide rest and receives a May 39, showing surrounding stars. (4) Solar ellipse, 
determinate radial feed from the main drive. The 19a!, April 8. (5) Sun-spots. 1931, May 13. 
mode of action of various forms of cutting tools is I The Rev. A. L Corin’ : Astronomical photographs 
observed in polarised light, and the stress distribu- ' and drawings from Stonyhurst College Observatory, 

tlons In both work and tool are investigated by this | (t) Bright-line spectra of Nova Cygni III., 1930 

latter means August 39 and 30 and September 6. The great inten- 

Mr. R. N. Chrystal ( Forestry Commission) : An Mty of Ha is shown on the plate of August 30. 
insect enemy of the Douglas fir recently introduced | (2) The genesis of the great sun-spot group of 1930, 
from America, Chermes Cooley*, Gill. This insect , March 22-37. The drawing", were tne'ast made by the 
may prove a serious enemy of our two most important I late Br. Wm. McKeon, S.J. Thev were reproduced 
exotic conifers, the Douglas fir and the Sitka spruce. by him from drawings made at the telescope, and 
Mr. Percy J. Neate • Recording extensometer for show the development of the disturbance from 1919. 

textile yams, etc. The specimen is secured verticath December 27 

between an upper grip attached to a spring and a Dr. William Wilson • A new form of astronomical 

slowly descending lower grip. The movement of the model designed for educational purposes. The model, 

lower grip is therefore the sum of the extensions of while demonstrating the more familiar motions of the 

spring and specimen. This movement is halved and sun, earth, and moon and the various phenomena 

transmitted to a platen travelling downwards at an resulting therefrom, reproduces, in addition, the retro- 

angle of 6o° to the vertical. The spring is designed grade motion of the moon's orbital nodes (with its 

for a scale of 12 a*. —3 in. ordinate, but is calibrated svnodic revolution of 346 days) and the forward 

to extend 3 x 2/^3 In. at that load. TTie combined effect motion of the moon's apsides (with its synodic revolu- 

is to eliminate spring extension from the abscissa; . tion of 412 days), and is thus capable of affording 
and excess spring extension from the ordinate. a demonstration of the Chaldean “ Saros " or edipae 

Mr. William Barlow: The methods of chemical cycle of 18 years and 11 days, with its 41 solar and 

graphic formulae modified so as to interpret crystal 29 lunar eclipses, the dates on which these eclipses 

structure by means of models. Certain partitionings will occur, and the further differentiation of them 

of space into similar cells embody the conception that into total and partial in the case of 'he moon, and 

stable equilibrium of a crystal indicates the presence total, partial, and annular in the case of the sun. 

of similarly situated centres of repulsion. In the case The Meteorological Office: Apparatus for record- 
of the diamond when regular dodecahedral rells are i n g atmospheiic pollution. Dr. Owens’s automatic 

employed and four cells, forming a tetrahedral group. a ir filter is an instrument which at the end of every 

are allotted to each atom, the symmetry traced by the fifteen minutes automatically draws two litres of air 

Braggs is presented bv the group centres. The case through a piece of fine blotting-paper. The darkness 

of benzene is found to be met if, while four cells n f the circle of deposit left on the paper gives an 

stand for each carbon atom, one is representative of estimate of the amount of suspended matter in the 

each hydrogen atom. Further investigation has re- nir. Records are shown illustrating the reduction 

vealed the genera! principle that the allotment of the in the amount during the coal strike and the relative 

cells among the atoms follows the fundamental importance of domestic fires and factories. The 

valencies; thus a monovalent atom requires one cell, amount of suspended matter is found to be closelv 

a divalent two. a tris-dent three, and a carbon atom connected with the vertical electric force. The redue- 

four In a large number of cases an appropriate tion in the latter at the end of a fog is illustrated bv 

partitioning into sim lar unit-c-lls when fully allotted a record taken at Kew. 

on the pnn< iple tust stated yields assemblages of cells The National Physical Laboratory : (1) Paterson- 

almost identical in symmetry and relative dimensions Walsh electrical height-finder. Designed during the 

with the coi responding cr>stals. war for measuring the height of enemy aircraft, it 

Sir Henry Haworth • A Dutch house interior. A depends on the Bennett-Pleydell “roof” principle of 

tour de forte in perspective, painted by De Hooge or height measurement. The action of the electrical 

his pupil Hoogcstratten, whose name occurs on a height-finder is, by means of a sliding bar situated In 

representation of a loiter on the table, _ probably foi each sighting plane nnd passing over a horizontal 

exhibition at a Kermeez or Dutch fair. The late uniform resistance, to obtain at each station a poten- 

Lord Kelvin and others were puzzled to know how tial proportional to the contangent of the angle of 

it was executed, since the picture is painted on three elevation at that station. These two potentials, com- 

planes; since a different view is seen when looked at bined in series by cables connecting the two stations, 

from the holes at either end and there are no lenses and opeiating across a resistance preportionat to B, 

in the holes, it would be interesting to know bow the give a i urrent Inversely proportional to the height, 

artist accommodated his drawing. and thu*. a milliammeter may, by ma king It with an 

Prof. R. C. Ptmrtftl: Hen-feathered cocks. In inverse height-trale, be made to gi e a continuous 

some breeds of poultry the cocks are feathered like indication of the height of any obje t on which the 

the hen, lacking the characteristic hackles and sickles tw’o planes art constantly sighted, (a) Photomipro- 
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graphic transparencies (Metallurgical Department). 
Photomicrographs, shown as enlarged transparencies, 
illustrating recent work relating to the constitution 
of various alloys of aluminium. They show typical 
structures found in the alloys of aluminium with 
magnesium, copper, silicon, iron, and zinc when 
treated in various ways Some illustrate particularly 
the method of determining the temperature at which 
the alloys become completely solid by quenching small 
specimens from various temperatures. Ihe presence 
of liquid at the moment of quenching makes itself 
felt b\ a characteristic fine micro-structure. 

Tin • Cambridge and Paul Instrument Co , Ltd : 
Darwin-Hill mirror position-finder. This instrument 
enables the position of an object moving in the air 
to be accurately recorded in teims of three rectangular 
co-ordinates, 'two horizontal mirrors ruled in squares 
are placed one at each end of a eommin base line, 
the rulings being parallel and perjiendicular to the 
base line. The object is observed through a fixed, but 
adjustable, apertuie sight, and the position of the 
image in each mirror i- marked on the glass surface 
either continuously or at simultaneous times controlled 
by telephone or signal. Each minor give, two co¬ 
ordinates for any position of Ihe image, from which 
the three co-ordinates of the object can be calculated 
for successive positions These instiuments have been 
used foi the observation of high-anglc gun-fire for the 
preparation of range tables, for checking anti-aiicraft 
gun-fire, and for recording the flight of experimental 
aircraft, pilot-balloons, etc. 

The Science Museum: Gravity torsion balnnce. 
This instrumuit was designed bv'Baton R Eotvos, 
professor ot physics at the University of Budapest, in 
order to determine the variation of gravity over com¬ 
paratively short distances, and to make experimental 
investigations on the form of the earth. The instru¬ 
ment has also been used in Hungary for the location 
of mineral deposits when the density of the minetal 
differed considerably from that of the surrounding 
strata. 

Radiological Brant h, Research Department, Royal 
Arsenal, Woolwich ■ Pinhole photographs of the 
Coolidge ladiator tube and photographs illustrating | 
protection in the X-rav examination of materials, j 

(1) Pinhole photographs illustrating the change in I 
shape of the focnl spot with cunent change 

(2) Photographs illustrating the various parts of the 
target of the above tube which emit X-ravs under 
varying conditions. (3) Photographs illustrating 
X-ray protection when radiograjihing large metal 
objects. (4) Photographs illustrating portable set de- 
slgred and made in the Research Department, Wool¬ 
wich, with complete protection, for visual examina¬ 
tion of materials 

Instrument Department, Air Ministry • (1) Mercurv 
barometer for use on airships (2) Differential 
thermometer for airships (1) Twin-pointer revolu¬ 
tion indicator (4) Gyroscopic turning indicator. 
($) Aneroid altimeter with computer dial. (6) Per- 
meameter. (7) Liquid oxygen vaporiser 

Mr. A. Leslie Armstrong ■ Engravings upon flint- 1 
ciust discovered at Grimes Graves, Norfolk, together 
with flint implements, upon an ancient living level 


3 ft. beneath the present surface. The mo»t important 
engraving is a wonderfully likdife drawing of a stag, 
or perhaps an elk, evidently disturbed whilst btows- 
ing. One foreleg is raised, the otheis are buried in 
herbage, 'ihe head is held erect and stalks of grass 
are shown hanging fiom its mouth. A second en¬ 
graved piece has a well-diawn animal’s head upon it, 
apparently that of a hind. Others bear lines and 
triegular fotins on them. All were discovered in 
September last bv the exhibitor upon an ancient living 
level upon glacial sand 3 ft. beneath the present sur¬ 
face, associated with flint implements ot Mousterian 
type, bone tools, and pottery'. 

British Museum (Natural History): Fading ot 
museum specimens exposed to light (Sir Sidney 
Harmer). Ihe object of the experiments was to test 
the efficacy ot 'antifade ” glasses in protoitmg speci¬ 
mens from fading, ’ihe conclusions reached are 

(1) that specimens kept in the dark do not fade when 
subjected to a considerable rise of temperature; 

(2) that objects exposed to direct sunlight aie bleached 
even if protected bv “antifade ’ glass; (3) that the 
injurious action of either diffused dav light or strong 
electric light is far less than that of direct sunlight; 
and (4) that “ antifadc ” glasses inav have some slight 
advantage in protecting specimens from the bleaching 
effect of diffused davlight or ot electric light 

Department of Geology, British Museum ( Natural 
History): An ancient human skull from the Trans¬ 
vaal (Mr. W. P. Pycraft) Towatds the end of 1013 
a human skull-cap and temporal bone, and a few 
other skeleton fragments, apparently of considerable 
antiquity, were found at Boskop, in the Potchefstroom 
district of the Transvnnl 'Ihe skull-cap is remark- 
nhlo for its gieat length and parietal width length 
204 mm., btendth 150 mm.—while the forehead is 
narrow. The skull is dolirliocephnlic and tapeino- 
cephalic. The auriculai height could scatcely have 
exceeded 125 mm., and from this it may be assumed 
that the cranial capacity did not exceed 1700 c.c 
! The precise affinities and geological age of this skull 
are matters now under investigation. 

Department of Zoology and Comparative Anatomy, 
University College C\ tological preparations.— (a) 
Golgi apparatus; (f>) point hodv, Otmthorhvnchus 
egg; and fr) Inrllo croniatuo, Dvtisius (Dr. Gatenby). 

Dr. C T Trechmann: Shell of the recent Pleuro- 
tomaria (P Idansomana) dredged off Barbados, West 
Indies, in 60 fathoms of watei Pleurotomaiia is a 
“living fossil”; possiblv onlv about five specimens 
of this species are known Other species occur off 
Japan. 

Zoological Laboratory Imperial College of Seiettce, 
South Kensington, S W • Effect of pineal gland ad¬ 
ministration on amphibian melanonhores (Dr. L. T. 
Hogbcn). Administration of fresh gland or pineal 
extract rauses contraction of the melnnophores. This 
effect first appears after a previous treatment of ten 
days with tri-weeklv administration, and follows each 
subsequent treatment lasting for six hours and at¬ 
taining maximum contraction in half an hour. Tad¬ 
poles become exceedingly pale and quite transparent 
in the head region when under treatment while the 
effect lasts. 


The South-Eastern Union of Scientific Societies. 


'T'HE twentv -sixth annual congress of the South- 
* Eastern Union of Scientific Societies was held 
at Reading on June 8-11, under the presidency of 
Prof. E. B. Poulton, who, in his presidential address 
on “The Inspiration of the UnknowM,” showed that 
entomology wa« a world in which many workers 
were stilfneeded, and that great blanks in knowledge 
NO. 26q5. VOL. 107] 


still required filling up. Dr. Dukinfield Scott con¬ 
tributed a paper on “The Earliest Land Flora,” and 
brought under notice the work of Kidston and Lang 
On the Lower Devonian flora, and illustrated by the 
lantern the structure of Psilophyton, a genus founded 
by Dawson and onty now at last coming to ba 
generally accepted by palseobotanist9. Miss G. Lister 
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read a paper on Conifers in English Gardens and 
illustrated her remarks by a Urge number of speci 
mens great interest was shown by the delegates in 
this popular exposition of native and introduced 
conifers A third botanical paper was by Prof G S 
Boulger on The Origin of the English Dora 

The Silchester rooms at the Reading Museum were 
crowded when Mr Mill Stephenson gave a demon 
stratum on the Silchester discoveries The thorough 
ness with which the excavations were carried out 
revealed a complete picture of Romano-Bntish life 
including temple baths silver refinery amphitheatre 
hypocaust dwellings latrines and ill that went to 
make up a centre of commercial life of the period 
The cemetery remains unexcavated The city is now 
again buned the walls alone showing whilst outside 
there still remain the earthworks of an earlier period 
still when Neolithic Batons planned a camp of wider 
dimensions Roman ornaments in bronze called for 
special notice these being beautifully executed A 
carpenters pUne was remarkable in that it was of 
metal and included screws for adjusting the blade 
A visit to Silchester enabled many members to pick 
up fragments of Roman brick and Gaulish ware 
Regret that no portions of the buildings or the founds 
Hons had been left uncovered was expressed It is 
inconceivable that our British Pompeii was again 
buned out of sight almost is soon as it was 
excavated 

A visit to Windsor embled members to see St 
George s Chapel and the King s library and to ascend 
the Round Tower Papers were read bv the Hon 
I W Fortescue and Dr A V Bailhe A popular 
lecture was givei bv Mr H E Peake cm Racial 
Types in South East Fngland and this gave rive to 
an animated discussion as to whether all the portio is 
of the Eoanthropus skull had heen properly fitted as 
parts of one and the va ne skull It was pointed out 
that portions of at least three individuals had been 
found A paper bv Prof John Percival on Species 
and Races of Wheat was of valuable economic 
interest Growing plants of Aegilopt oiata were ex 
hibited and the part it has taken in the evolution 


of modem wheat expounded Specimens of various 
wheats were shown including the hard snow resisting 
rnttcum tpelta 

The afternoon excursions included a visit to the 
relics of Reading Abbey of which the Chapter House 
is the most important and extensive The hall 
measured 79 ft by 4a ft One of the tablets on the 
wall commemorates that ancient musical composition 

Sumer is icunen in which is stated to have been 
written down at Hie abbey about a d 1340 A visit to 
the economic garden of Dr J B Hurry showed the 
great care here exercised to make the garden of an 
educational nature The medicinal plants growing 
numbered twenty five food plants twenty fabric plants 
eleven and dye plants twenty whilst the herbal 
garden contained a very large number of useful plants 
which were grown extensively in the Middle Ages 
and alluded to by Chaucer Spenser Shakespeare 
and others In the museum attached were many 
commercial derivatives from the plants A fine fabric 
made from the common nettle was noticeable 
Archaeologists paid an afternoon visit to the quaint 
Upton Court with its many-gabled roofs and its 
hidden priest holes and to Padworth and Aldermaston 
churches when Mr C E Keyser acted as guide 
The University College was also visited after which 
Hie party proceeded to the Experimental Gardens at 

It is worthy of note that Reading Museum pos 
sesses a copy in needlework if the famous Bayeux 
tapestry exec ited by the I eek Needlework Society 
We renember that when we list saw the original at 
Bayeux it hid suffered mutilation by a relic hunter 
and the three cornered piece which had been snipped 
out having cone into possession of the South Ken 
stngton Museum hid been returned to Bayeux but 
instead of being replaced in position it vas nounted 
separately on a block Perhaps it his since taken 
its proper place in the tapestrv and the modern piece 
which had been worked in been removed 

An important portion of the business of the con 
gress was the complete revision of the rules which 
after discussion were passed as presented by the council 


The Orientation of the Dead 


A T a meeting of the Roval \nthi opological Institute 
held on May 31 Prof H J Rose read a paper 
on Celestial and Terrestrial Orientation of the 
Dead Two forms of oriental on were distinguished 
and illustrated bv examples namely graves 
orientated fa) on a point m the he ivens as the east 
(Mona point on the surface of the earth e g Mecca 
llie former Prof Rose called celestial the latter 
terrestnal orientation The deciding factor was 
normally the point towards which the face of the 
buried corpse turned lhis point was often the former 
habitat whether real or supposed of the dead man s 
people 

The author compared the custom common among 
many peoples of burying m or near the hut or 
facing towards the supposed home of the man s spint 
at or before birth This was combined with a belief in 
reincarnation the ghost feared and avoided as such 
was welcomed when- it became a babv born of a 
woman of Us own clan or tribe but as the rebirth of 
some persons eg notorious criminals was not de 
sired means were taken to place their bodies in such 
a position that the ghost would get lost Thus only 
the desirable people were buried in the normal place 
or with the normal orientation towards the dwelling 
place of their potential mothers or towards Hades 
whence in many cases the souls of the new bom come 

Belief Jfl reincarnation however need not of neces 
sity leaaSo the practice of orientation 
NO *695>VOL 107 ] 


Celestial orientation was not always possible in 
low grades of culture which might have no 
knowledge of anv such thing as cardinal points 
Where celestial orientation existed such knowledge 
could not be assumed w thout further evidence It 
m ght ndicute (a) the departure of the dead to a 
land of darkness marked by the position of the 
setting sun (b) the departure to a land of light 
marked b\ sunrise Moreover as some were too bad 
to be wanted bade on earth some also (e g import 
ant chiefs) were too exilted ever to become babies 
again Hence to find a cemetery containing a number 
of b< d es most of which face to one Quarter while 
a consderable number face to another rather proved 
than disproved del berate orientation This applies 
for example to the buna! ground of Megara 
Hibltea 

Orientation E W was frequently accompanied by 
orientat on N S Houses were frequently con¬ 
structed so as to facilitate observation of the position 
of the sun If this was done it was a matter of 
indifference whether the house ran N -S or E -W 
The grave was regarded as the house of the dead 

Another possibility was that the grave as a sleep¬ 
ing place was so arranged that the rising sun would 
warm and vivify the sleeper This apollea only to 
the E W position 

The Idea of the journey of souls to a place on earth, 
but far distant may often be distinguished from 
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celestial orientations (a) bv the fact that they tend 
to converge, not to diverge in direction, (b) by the 
absence of graves at right angles to the prevailing 
direction 

They may also be orientated bv being placed along 
a road of spirits There weie three mam class* <» ot 
non orientated burials those with (a) an absente of 
any intelligible arrangement whatsoever as in th« 
Bntish round barrows (b) a funeral feast arrang 
inent as among th« Siculi and som« Mnerindians 
(c) a Sociocentric ’ arrangement as among the 
Wotjobaluk Omaha Ponka etc 

In conclusion Prof Rose suggested th it if his 
deductions were soun 1 the\ idoid-d utter ilia in«w 
test of race 

In the discussion which fallowed the reading of th 
paper Dr Rivers the president jointed out that 
Prof Rose in coupling r< incarnation and terrestrial 
orientation h d sugg st<d m rnti civ new con 


I nection In Mil ntsn oiiendtion was usually terres¬ 
trial Thcrt was however, a form of orientation 
which while bung celestial had no connection with 
I (he cardin ll points It vv is in the direction of a home 
of the dead in the skv which he connicted with the 
Melanesian variant of upnght burnt and the custom 
| of burying the dead in the sea with weights attached 
1 to their legs Dr Rivers suggested, further that our 
own practice of laying the coipse on its back miy be 
connected with the home of the dead in the skv Prof 
Flliot Smith refen id to the custom of the proto- 
dvnastic Egyptians who buried thur dead with the 
head to the south while in the second and third 
dynasties thev weie buncl with the head to the north 
in each case tow ir Is the country of origin Mr H 
Peake pointed out th it th teirestrnl orientation would 
tend to become celestial as i people in the course of 
ts wanderings lost the m m rv of the direction of 
ts original point of departure 


The National Academy of Sciences, U.S A 


'T*HE annual meeting of the N itional Academy of 
‘sciences was held at the Smithsonian Institution 
on April 25 27 Unusual interest was taken in the 
meetings owing to the presence of his Serene High 
ness Albert 1 , Prince of Monaco Prof and Mrs 
Albert Einstein and Dr Fiank Adams of Montreal 
a foreign associate In accordance with a precedent 
of long standing Piesident Harding received the 
academy 

On Monday evening April 2^ the Prince of Monaco 
gave an adefress, illustrated by moving pictures on 
his researches in oceanography for which the Agassi? 
medal founded by the late Sir John Murray was 
awarded to lnm by the academy in Ii)i8 After the 
address the Prince graciously received the members 
of the audience at a reception held in the National 
Gallery of Art 

On Tuesday the president Dr C D Walcott 
extended a welcome to Prof Albert Finstein on behalf 
of the academy to which Prof Einstein briefly 
responded expressing his sense of pleasure at being 
present at the meeting of the academy and receiving 
its welceime 

On Tuesday evening at the annual banquet the 
presentation of the academy s med ils was made 
The Mary Clark Thompson medal for eminence in 
researches in palaeontology and geology was awarded 
for the first time to Dr Walcott for his classic 
studies in Cambrian palaeontology The Agassi? 
medal for iqi8 was presented to the Prince of 
Monaco The Agassiz medal for 1921 was pre 
sented to Admiral Sigsbee for his investigations 
Including deep sea soundings and other oceano 
graphic work mainly m the Gulf of Mextco 
The Henry Draper gold medal for eminence in 
astronomical physics was awarded to Prof P 
Zeeman, of Amsterdam, for his discovery of the so 
called " Zeeman effect u and for the study of the in 
fluence of magnetism upon light In Prof Zeeman’s 
absence the medal was communicated through Dr 
Hubrecht secretary of the Netherlands I egation The 
Daniel Giraud Elliot medal was awarded to Dr Robert 
Rldgway for his studies of the birds of North America 
especially part vu! of his Birds of North and Middle 
America,” which has recently appeared The Hartley 
gold medal for eminence m the application of science 
to the public welfare was awarded to Dr C W 
Stiles for Ms work in the investigation and eradication 
of the hookworm disease in the United States 

At the business meeting on Wednesday, April 37 
Dr Walcott tendered his resignation as president of 
the academy on account! of his desire to lay down 
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something of the burden of administr itiv* work which 
he has long carried, and in order to be able to devote 
himself more completely to his studies of palx 
ontology but at the unanimous desitc of the academy 
he consented to withdiaw his resignation for the re 
maining two years of his term Dr George E Hale 
resigned the office of foreign secretary on account 
of ill health, and Dr R A Millikan wa9 elected to 
succeed him Messrs Hale and Pearl were elected to 
the e >uncil and the following new members were 
elected to the academy Messrs 1 rank Michlei 
f hapman William I eroy Emmet William Drvper 
Harkins Ales Hrdlicka Arthur Tdwin Kennelly 
William George MacGallum Divton Clarence Miller 
George Abram Miller Benjamin I incoln Robinson 
Vesto Melvin Shpher I ewis Bueklev Stillwell Donald 
Dexter Vin Slvke Thomas Wav land Vaughan 
Hcmv Stephens W ishington and Robert Sessions 
Woodworth 

Numerous papers were presented at the scientific 
stssions The principal feature was the address of 
Dr W S Adams of Mount Wilson Solai Observa 
tory on his spectrum researches on the motions in the 
line of sight and the absolute magnitudes cf nearlv 
2 too stars Dr Adams pointed out the excellent con 
formation of Russell s theory of giant ind dwarf 
stars and discussed the bearing of the observations 
on the dependence of stellar velocities upon apectral 
type and absolute magnitude He also treated several 
other questions which are no longer insoluble now 
that for the first time the positions directions and 
velocities in spare of such a large and homogeneous 
mass of stars have become known 
Dr C D Walcott gave a profusely illustrated 
paper in which he directed attention to the great 
detail in the structure of the tnlobite which he has 
found bv the application of a new photographic process 
Dr H F Osbem of the American Museum of 
Natural History New York traced the evolution 
and geographical distribution of the Proboscidea The 
two mam groups of the mastodons and true elephants 
were followed by the aid of skeletal photographs 
restorations and maps from their original homes In 
northern Africa and Central Asia in the Focene 
through their migrations over Europe and Asia to 
North and South America by way of Bering Strait 
Another paper of the same general character was 
given bv Dr J C Memam president of the Carnegie 
Institution on his twentv years of study of the evolu¬ 
tion and geographical distribution of the bear family 
Dr T R Jones of the University of Wisconsin 
showed the pathological influence of temperature, and 
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the relation of it to the adaptability of certain coils 
and climates to the growth of the principal food crops 
Dr Simon Flexner communicated the results of ex 
penmental epidemics produced in colonies of mice, in 
which it was shown that the mortality n enhanced 
bv the introduction of fresh subjects after the epidemic 
has nearly run its course the recurrence among the 
original colony seeming to be promoted by the disease 
of the new individuals 

Novel experiments on the skin temperature of 
pachyderms, reported by Dr F G Benedict 
embraced measurements of the temperatures of the 
elephant rhinoceros, and hippopotamus at the New 
York Zoological Gardens The difference between the 
results for these hairless animals and the results for 
man seem to depend largely on the gieit thickness of 
the skin with accompanying control by outside is 
contrasted with interior temperature conditions 
A short popular necount was given bv Dr C G 
Abbot of his experiments with solar cooking apparatus 
on Mount Wilson ”lhe ipplication of the solar heat 
is Indirect through an oil circulatory appar ltus includ 
ing a reservoir m which are inserted the ovens All 
kinds of domestic cooking except frying and the 

r ;serving of fruits and vegetables were carried on 
jar of preserved pears prepaied in the solar cooker 
was exhibited 

In a paper by J R Carson and J J Gilbert on 
transmission chuacter stiC9 of the submarine cable 
further employment was made of the extraordinary 
opportunity efljojed bv (hvs cists during the war 
owing to the Government contt ol of the Alaskan cable 
A valuable paper had been „iven on the characteristics 
of this cable by signal corps officers at the academy 
meeting of t<y* 0 Turthei npj 1 cations of the results 
were now given 


A New Treatment of Sleeping Sickness. 

AT a meeting of the Royal Society of Tropical 
Medirine and Hygiene held on May 20 Dr 
Claude H Mai shall sen or medical officer of the 
Uganda Protectorate read a paper on a new treat 
ment of trypanosomiasis (sleeping sickness) which had 
been originated by Dr S M Vassallo of the Uganda 
Mediril Service and himself Remedies injected into 
the circulation though they may sterilise the blood 
probably d > not destroy the parasites in the central 
nervous system since the trypanosomes produce 
thickening md occlusion of tht choroid plexus at an 
early stage of the disease and thus prevent the pas¬ 
sage ol drugs from the cu dilation into the spinal 
fluid In 1918 therefore in a well marked rase of 
sleeping sickness an intravenous injection of 
neokharsivan was mode and three hours afterwards 
2 07 of the patients blood was withdrawn 20 
minims of the serum was then injected into the spinal 
canal an 1 nc further treatment was given twenty- 
seven nu nths afterwards the patient was quite well 
and his blood free from pirasites Of thirty cases 
similarly treated a large majority were quite well 
at periods varying from six and a half to twenty- 
seven months afterwards The results are supposed to 
be due only in part to the drug contained in the serum, 
It i» held tnat an antibody trypanolysin 11 formed in 
the blood of on inferted patient but that this cannot 
in ordinary circumstances reach the parasites In 
the central nervous system Acting on this view Dr 
Vasudlo is now treating cas s along similar lines, 
but without previous Intravenous injection of the drug 
Later speakers emphasised the value of the weak 
of Df Marshall ana his colleague but it was pointed 
out that It was early as yet to claim that the cases 
were permanently cured 
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University and Educational Intelligence 

Cawbkidgi —The Frank Smart prizes for botany 
and zoology have been aw irded to A J Smith 
Downing College and G S Carter Gonville and 
C uus College, respectively 
Glasoow —Sir John H Biles has intimated his 
intention to retire in September next from the John 
Flder chair of naval architecture and marine en 
gineenng which he has held since 1801 Prof Biles 
has served in many capacities under the Admiralty 
ind the Board of Trade and is Consulting Naval 
Architect to the India Office Hr received the thanks 
of the India Council for his services in designing and 
constructing river craft for the Mesopotamia Expedi 
tionary force during the vv «r 

lho late Mr William I Chrystil chemical nianu 
facturer of Shaw field Work* Rutherglen has be¬ 
queathed 10 000Z to the University to be applied as 
the Senate mav determine and also loooof to the 
Roval Technical ( ollcge for endowment 
Oxford —Dr fc. Mallxm of Magdalen ( ol!eg« 
has bLen appointed Litibfield lecturer in medicine? r 
two years as from Octoiber 5 next 
Tuial approval h »s been given in (onvucation to 
the statute constituting the Delegacy for the Society 
of Oxford Home Students and to the decree authoris¬ 
ing the loan of 19 000Z from the spei ial reserve fund 
for the completion of the Dyson Pei mix Laboratory 
St Andrews —Dr R Rotinson director of re 
search in the British Dyestuffs Corporation Hudders 
held his been appointed piofexxor of chemistry and 
director of the chemual research 1 ibm it ly ui sue 
cession to Prof Irvine now Principal of the Uni 
versity 

Thf ivvnrd of the Will tin Gibson use irch xcholir 
ship for medical women (the second since its founda¬ 
tion) has been made bv the council of the Royal 
Society of Medicine to Miss Gertrude M \ Herrfeld 
of Edinburgh 

Thf Chemical Agt for June 18 announces that 
Mr K C Brovvnin., who for many years was 
Government analyst in C vlon has been appointed 
professor of chemistry and metallurgy at the Artillery 
College (formerly the Roval Ordnance College) 
Woolw ich 

At the meeting of Leeds University Court held on 
June 15, the sixteenth annual repert for the year 
1919-20 was adopted The vice-t hanctllor Sir Michael 
Sadler addressed the court and stated that the most 
urgent question before the university was one of 
finance The cost <f maintenance was almost double 
that of 1918 and the balance sheet for the current 
year would show a dehut of 14 000I ihe present ufc 
come was about 140 000 1 of which 42 7 per cent came 
from Government grants 164 per cent from local 
education mthonties 14 8 per cent from endowments 
etc and 16-1 per cent from students’ fees At pre¬ 
sent the average cost per student is 74I per annum, 
and the average fee paid is 27 1 It has therefore beta 
decided to adjust the fees to meet the difference be 
tween the total cost of the education provided and the 
funds derived from all other sources Under present 
conditions this means an increase of 10 1 per annum 
in the tuition fees and a small increase in examination 
fees The report contains some account of the work 
in hand in the various depat tments and concludes 
with a list of donations etc, from which it appears 
that during the past year the university has received 
more than halt a million sterling in donations 
including eight gifts of 10,000/ and over and one 
of 77 2^0/ in addition to their annual subscription 
of 4000! from the Clothworkers’ Company of London 
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Calendar of Scientific Pioneer* I Societies and Academies. 


Jum 23, 1331 MsttiMM Jakob ScMetden dlod —At 

first an advocate at Hamburg, Schleiden afterwards 
held the chairs of botany at Jem and Dorpat He 
did much to establish the cell theory while among 
his important writings was his Principles of Scientific 
Botany 

dm* 23, 1IS1. Wlfcalm Eduard Weber died -Pro- 
fessor of physics m the University of Gottingen 
Weber was associated with Gauss in some of his 
investigations, and did valuable work on the defini 
turn and determination of electrical units 
dune 23, 13M Sir Joseph Prestwiob died —While 
in business as a London wine merchant Prestwich 
studied the geology of Hampshire and the I ondon 
basin the coal supply of England and the antiquity 
of man At the age of sixty-two he succeeded 
Phillips as ptofessor of geology at Oxford 
dune 23, ISM Oarto Matteueu died —The recipient 
in 1844 of the Coplev medal foi his electrical re 
searches Matteucci wi-> professor of physics first at 
Bologna and then at Rnvtnnt and Pisa I 01 some 
years he was connected with the Itilim telegraphs 
duno 23, 1793 Odbert White died Educated at 
Oxford and for a time senior proctor White pissed 
most of his life at Selboinc I Its well known 
Natuial History and Antiquities of Selborne was 
published in m8y 

dune 29, 1931 Sophie Qermam died —A versatile 
and leimed woman S iphie Germain was distin 
guished foi hu mathematical wutings on elastic 
surfaces 

dune 26, 1883 Sir Edward Sabine died An officer 
in the Roy al Artillei v Sabine ni ide valuably pen 
dulum and mignctical mvestigltions which gaxe m 
impulse to the svslemtic study of terrestrial mag 
netism From 1861 to i8"i he was president of the 
Royal Society 

dune 27, 1829 James Smithson died Owing to 
<ircum8tantcs of birth Smithson was educated at 
Oxford undet an issumed name Ills knowledge of 
ch« uistry ind nuieialogy 1 d to his bung idmitted 
as a fellow of thi Rival Society in 1787 Most of his 
life was spent on the t ontinent associating ind cor 
responding with nun of science He died it Genoa 
lelying his fortune of mire than loo ooof to the 
United States the Government of which founded the 
famous Smithsonian Institution 
dune 27, 1876 Ohrnttan Gottfried Ehreaberg died 
—Aftei truyelhng through East Russia with Hum 
boldt Ehrenbirg bee line a prifessor at Berlin and 
in 1842 was made secretary to the Berlin Academy 
of Sciences He was the fii st to show that certain 
roclu consisted of minute forms of animals or 
plants His Mikrogcvlogte was published m 1854 
dune 27, 1992 Owl Muxlemmer died - A student 
of Bunsen s Schorlemmer in 1858 came to England 
as assistant t> Roscoe and in 1874 was appointed 
professor of 01 game chemistry at Manchester 
dune 28, 1897 Paid Sehutzenberger died —The sue 
cessor of Balard at the College de France Schutzen 
berger made important researches on colouring 
matters the constitution of alkaloids and on platinum 
compounds 

dune 29, 1893 Thomas Henry Huxley died —As a 

naval surgeon Huxliv cruo-ed in HMS Rattlesnake 
and sent home miportmt pipers on the Hydroroa 
From 1854 to 1884 he w i- professor of natural his 
toiy at the School of Mines Hu scientific work em¬ 
braced \ertebrate and invertebrate morphology, com 
parative anatoms histology and palaeontology His 
lucid essays and crusade for freedom of thought 
attracted widespretd attentun and as a man ana a 
citizen ’ he undertook much public w ork F C S 
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Royal Society, June 16—Prof C S Sherrington 

K esident In the chair—II B Dixon Dr C Camp 
U, and Dr A Parker ihe velocity of sound in 
gases at high temporalui es and the ratio of the 
specific heals—l’rof J R Partington The ratio of 
the specific heats of ur and of carbon dioxide The 
ratio of the specific heats y-c_ , _ has been detei 
mined by the method of adiabatu expansion for the 
gases air and carbon dioxide lhc g s was contained 
in a 120 litre vessel and the temperature change im¬ 
mediately after expansion followed by a platinum 
thermometer with compcnsatii g leads of wire 
0001 mm diameter the resistance of which was 
observed bv an Finthoven string galvanometer of 
001 seconds period The fundamental temperature 
measurements were made bv a mercury thermometer 
The results were calculated bv the characteristic 
equation of D Berthelot so that deviations from 
the ideal gtseous state were allowed fir The final 
results accurate to 1 part in 1000 are y for air at 
17 0 G =14034 / for carbon dioxide at 17 0 C — 

13022 whence r_ for air at 17 0 G 02387 cal ind 
for carbon dioxide at 17 0 C o 1996 cil All the 
values refer to atmospheric pressure —Dr A B 
Wood and Dr T B Yosng (j) Light body ’ hxdro 
phones and the directional properties of microphones 
A light prolate ellipsoid p< ssesses directional proper 
ties by virtue of its shape Quantitative results ob 
t lined agree w ith y ilcul ited values supplied by Prof 
I amb Owing 0 the pronounced intrinsic directional 
properties of tht nuerophon 1 spherical light body 
nydrophonc is practically equal in directional efficiency 
to one of ellipsoidal firm I ight body hydro 
phones art of v due is cxjc nmen tal exploring instru 
ments (2) The u lustic disturbances produced bv 
sin ill bodies in plane wives transmitted through 
water with special reference to the single plate dirtc 
tion finder Sound distril ution w as explored round a 
number of discs linmeised at a distance from a small 
submerged source if sound Bv means cf a pair of 
miniature hydrophenis—one bi-directional the other 
non directional it w as py ssil le to chart (1) direction 
of oscillation of the water particles (2) relative ampli 
tude of the movements aid (3) lelative amplitudes of 
the pressure oscillatic ns The charts obtained fall 
broadly injo two classes according is the discs are 
solid or contain ur filled cavities very minute atr-filled 
spaces giving marked effects The behaviour of a 
typical baffle plate is investigated but no satisfactory 
theory of the baffle is offered —M A Olblett Some 
problems connected with evipontion from large ex 
pinses of watt r The problems of distribution and 
amount of w iter v ipour present are considered for a 
current of air of uniform speed moving over a water- 
surface of uniform tempenture Near the surface it 
a thin layer of air thtough which watei vapour dif¬ 
fuses slowly bv molecular processes but above this 
is a rapid transition to a turbulent rigtme where 
diffusion becomes much more rapid At and near the 
w ater surface the problem is treated as one of eddv 
diffusion Formulae are obtained for humidity at anv 
point of the air-current and for rate of evaporation 
from stretches of water extending anv distance down 
wand The distribution of water-vapour is obtained 
for some typical cases and an estimate made of the 
rate of evaporation from long stretches of w atcr under 
various conditions of wind water surf ice tempera 
ture and turbulence The effects which each of these 
elements exerts when varied within their natural 
range are examined The results emphasise the con¬ 
trol exercised bv atmospheric turbulence ovei evapora- 
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don from large areas.—F. d. Toy : The photographic 
efficiency of heterogeneous light. Two possible laws 
of action are discussed(i) All radiations composing 
the heterogeneous beam may act simultaneously but 
Independently; and (a) all radiations may act simul¬ 
taneously but not independently. The possibility of 
testing the laws depends on the form of law connect- 
tag the probability of a single grain of the photo¬ 
graphic emulsion being made developable with the 
intensity of the exciting light. The form of this law 
proved experimentally! hy Slade and Higson is con¬ 
sidered, and a result is deduced which can be tested 
bv experiment. From the evidence obtained it is con¬ 
cluded that over the spectral range used in the experi¬ 
ments (A4350 to X4000) radiations of different fre¬ 
quencies act simply as a total amount even when a 
difference In quality exists. 

Ltaasaa Society, June a.—Dr. A. Smith Woodward, 
president, in the chair.—Prof. W. Oarstaag • Haeckel’s 
blogenetlc law: A theory of ancestral heredity. 
Ancestors created, heredity transmitted, and develop¬ 
ment repeated the order of creation. A generalised 
recapitulation of the essential grades of ancestral 
structure was also possible without involving succes¬ 
sive adult Images In the ontogeny. The morphological 
test to apply to these theories was whether the stages 
of ontogeny resemble successive adult organisations 
more cIomIy than the corresponding formative stages 
of ancestral ontogeny. This test was invariably in 
favour of the "persistence theory" of recapitulation 
and against the theory of accelerated adult incorpora¬ 
tions. 

Aristotelian Society, June 6.—Prof. Dawes Hicks, 
vice-president, in the chair.—Dr. Dorothy Wrlack • 
The structure of scientific inquiry. In the earlier 
stages of empirical generalisations results of a general 
character are built up and applied by means of the 
forms of reasoning employed in probability inference, 
vix. induction and analogy. In the more advanced 
stage the aim of science is to arrange the general 
propositions which cover, as particular cases, the 
phenomena of which we are aware in such a way 
that the phenomena of the world are deducible from 
the smallest possible number of assumptions. Logical 
necessity alone can knit together theories and the 
experimental results which go with them. It is found 
that logic consists of relations between sets of pro¬ 
perties. The general study of the formal and abstract 
properties is at the foundation of the great advance 
in modern science. In particular the process of true 
analogy, wherebv the problems of electrostatics, cur¬ 
rent electricity’, thermodynamics, and hydrodynamics 
are simultaneously solved, is of the utmost import¬ 
ance. 

Paris. 

Academy ol Science*, Mav 30—M. Georges Lcmoine 
in the chair A. Bteodtl : The application of distri¬ 
buted statical transformers to the regulation of high- 
voltage mains.—B. Jekkewsky : Bessel’s functions with 
two variables. -E. KsgketlUatz: The developments of 
Jacobi.—Et. Detassas: A consequence of the laws of 
friction—J. Vallot: Diffuse radiation at Mont Blanc 
Observatory compared with that at lower altitudes. 
The stations chosen were at the altitudes 30, 1100, 
3300, 4350, and 4330 metres above the sea. A table is 
given showing mean values for the observations on 
•eraral exceptionally fine days. The diffuse radiation 
diminishes at first up to an altitude of 2500 metres, 
and B»en at the top of Mont Blanc increases suddenly 
to nearly double. This is explained bv the intense 
radiation of the snow.—A. Scbaaiaasse: Observations 
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of the Dubiago comet (1931c) made with the bent 
equatorial at the Observatory of Nice. Positions given 
for May 24 and 25. The comet was of the n * mag¬ 
nitude, and showed a slight central condensation.— 
G. Brahat and Mile. M. Haaet: The Lippich black 
fringe and the precision of polarimctric measurements. 
From calculations and experiments cited It is con¬ 
cluded that even after choosing the best position of the 
line of separation it is not possible, with Nicol prisms, 
to measure a rotation of the order of 20 0 with nn 
error less than one minute. With more intense sources 
of light, such as the mercury arc, this error can be 
reduoed by one half.—R. Benleack: The problem of 
achromatism of thick.centred systems.—M. Retk*: 
Radlogoniometrv and atmospheric influences. Earlier 
observations (1914) had shown that in the course of 
the day Hertrian waves were absorbed by the atmo¬ 
sphere. The present research was an attempt to find 
out whether, in addition to absorption, the direction 
of the waves was modified. The deviations observed 
were of the order of the experlmntal error, and con¬ 
sequently no certain conclusion could be drawn as 
to the cause of the small variations observed —G. 
Dtjardln; The ionisation of argon by slow electrons. 
An account of the application of the'lamp with three 
electrodes, of the type commonly employed in military 
wireless telegraphy, to the determination of the ionisa¬ 
tion potential of argon. The value found was 15 
volts.—A. DaaTinier . The L series of uranium and the 
principle of combination in X-ray spectra.—A. Cabritr ; 
An automatic lighting and extinguishing apparatus 
for street gas lamps. An account of an apparatus 
which has been in use for eight vears, and comparison 
with a similar apparatus recently described by Paul 
Bernard and Barbe —V. Anger • Double catalysis oi 
vanadic acid and h\ drogen peroxide. Vanadic acid 
may be reduced to vnnadvl sulphate or oxidised to 
pervanadic acid by hydrogen peroxide in the presence 
of sulohuric acid, the direction of the change being 
conditioned bv the amount of acid present.—Mile. 
Wolff : Furfuralcamphnr and some of its derivatives. 
An account of the product of condensation of furfural 
with camphor and the substances obtained by reduc¬ 
tion.--M. Manolesco : The action of ethylmagnesium 
bromide on dibeniylidene cyclohexanone nnd y-meth\l- 
cyclohexanone.—G. Tsnret: The influence of ammo¬ 
nium molvbdate on the rotatory power of some 
sugars. Changes in the rotatory power produced bv 
adding solutions of ammonium molybdate to solutions 
of xylose, glucose, rhamnose, arabinose, galactose, 
sorbose, lasvulose, and mannose are given. No change 
was produced in the rotation of saccharose, maltose, 
trehnloso, lactose, meleritose, raffinose, stachvose, 
inulin, quercite, and inosite. In the cases of the 
sugars whose rotation was affected, some evidence is 
adduced of the formation of a compound between (he 
sugar and the molvbdate - F. Benrion and Ch. 
Coortot* : The formation of Julin’s chloride in the pre¬ 
paration of electrolytic chlorine. In certain cases 
acicular crystals were found in considerable quantities 
in electrolytic cells. These have been collected, purified, 
and shown to consist mainlv of hcxachlorobenzene.—F 
Rshu and P. de Bran: The structure of the Alpine 
chain.—Mile G. Cauda : The individual variations of 
Ptilocerax planorbis. —M. FlaJeM: The strong mag¬ 
netic perturbation of May 14-13, 1921. An account 
of the magnetic disturbance as shown on the recording 
instruments at the Lyons Observatory. The needle 
was at times beyond the limits of registration, and 
all the telegraphic circuits were seriously affected.—G. 
DapMt: Contribution to the study of the acid con¬ 
stituents of the secretion of the maritime pine. 
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Laevopunaric acid is readily isomensed by heat acetic 
and hydrochloric acids whilst the dextro-acid is un 
affected With hydrochloric acid the change is effected 
in two stages first into a pimarab etic acid and this 
into the stable form /3 pimarabictic acid 1 he latter 
acid hxe been isolated and ident tied w th the pure 
xbietic acid isolated by Schultz —N A Btrbierl 
Anatomical study on the aretinal tci minat on t f the 
optic nerve in the animal series Results < f anatomical 
analysis are given which in the autlx s op mon 
prove the complete and reciprocal independ* n t of the 
retina and the optic nerve in animals Th s would 
suggest the possibility of surgical intervent on in the 
posterior chamber of the eye—R Neel Some func 
tional attitudes of the chondriome of the h patic cell — 
I M IMtsaccs Cells with eosinophil granulations of 
histioid origin in the blood r iculating n the embryo — 
C Gortal Sudden physiological mutations in lactic 
ferments bv divergent individuals —M Dervkox 

Method of individual diagnosis of the blood and of 
sperm A serum Is prepared bv sensitising a labbit 
bv injections of human sperm This sen m c, ves pro 
cipitat ons with human sperm and human blood and 
various applications in diagnosis are suggested Bv 
its means it can be determined whether a gnen sam le 
of blood is that of a man or a woman —YV 
Kopaczewskl Food anaphylaxv and its therapeutics 

In cases where horse flesh has been taken as food r 
where infants have been nounshed on the milk of the 
horse exceptionally grave symptoms have been ob 
served to follow the inaction of antidiphtheric serum 
produced through the horse It would appear to be 
probable that the bodv can be sensitised to a scrum by 
food —R Baycnx The use of oxygen mixed with 
carbon dioxide in subcutaneous injections as a treat 
ment of mountain sicl ness and certain toxic dyspnceia 
—R Sazerae and C Lavadffl The action of bismuth 
on syphilis and on the Nagana trypanosome Potass 
lum tartarohismuthate exerts a marked curative action 
on experimental syohihs of the rabbit and on the 
spontaneous spinltox s of the same animal The cura 
tive effects on Naga ia try lanosom as s although clear 
are inferior to the two above mentioned 
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American and British Superannuation 
Systems. 

HE fifteenth annual report of the president 
and of the treasurer of the Carnegie 
Foundation for the Advancement of leaching pro 
■vides some interesting reading particularly with 
regard to the pension system in operation in the 
universities and colleges of the United States 
The work of the 1 oundation falls into three parts 
(i) the completion and liquidation of the old 
system of full paid pensions (a) the development 
of the contractual forms of insurance and of old 
uge annuities through the policies of the Teachers 
Insurance and Annuity Association, and (3) the 
prosecution of significant studies and reports 
through the Division of Lducational Inquiry The 
last-named constitutes an important and active 
branch of the I oundation with an income derived 
from the investment of a capital of one and a 
quarter million dollars Its most recent inquiries 
relate to the subjects of legal education and the 
training of teachers As a result A Study of 
the Training of Teachers for the Public Schools 
has recently been published and there is promised 
m the immediate future the first section of a 
"Study of Legal Education Without doubt, such 
enquiries form an increasingly valuable feature of 
the work of the Foundation 

On the other hand, it is to be noted that the 
trustees administer a total sum of almost twenty 
five million dollars, the income from which is at 
present mainly devoted to superannuation pur 
poses For the year ending June 30, 1930, the sum 
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ot 875 5x4 dollars was granted in retiring allow 
ances to administrative officers and teachers or 
their widows in certain of the colleges and uni 
versifies in America As is well known the gift 
was intended primarily to establish retiring allow 
ances for teachers in the higher institutions of 
learning in the United States Canada, and New 
foundland The income was however quite in 
sufficient to provide for all these and it present 
the pension obligations of the Foundation are 
confined to some five or sis thousmd teachers and 
administrative officers who were in the service of 
institutions associated with the Carnegie Tounda 
tion on November 17, 1913 As the income is 
released, it will be devoted to the advancement 
of teaching in American colleges and universities 

With regard to the officers and teachers who 
do not participate in these pensions—the large 
majority— the trustees have promoted a contractual 
plan of old age annuities and some fifty pages 
of the report give an account of its progress and 
development In brief it is a contributor) svstem 
of deferred annuities which will graduallv super 
sede the previous non contributory pension 
scheme It is intended that the teacher should 
contribute 5 per cent of his sahry and the in 
atrtutions a like sum, the combined premium to 
be paid to the Teachers Insurance and Annuitv 
Association and to become the property of the 
association In exchange the teacher will receive 
in annuity policy—a contract which gu irantees 
that m case he dies before the stated age a sum 
equal to the premiums with interest will be paid 
to his dependents and that in ease he lives to the 
st ited age a selected a nuity of equiv alent v due 
will be paid It will be observed that insurance 
is considered a rcsponsibditv of th teacher done 
The success of the s he ne so far mav be 
measured by the fact that the issociation which 
began the issuing if coitncts in March 1919, 
had by July 19 o issutd policies representing 
more than two and a h id million dollars insur 
ance and also annuities representing the pavment 
at m itunty of nearly half a million dollars 
annually 

It is instructive to c mpare this scheme with 
the 1 ederated Super innuation System of British 
universities In the first place some five or six 
thousand American teachers who were in service 
in the associated institutions before November 17, 
1915 are well provided for by the Foundation by 
means of a non-contnbutory scheme for which 
there is no parallel in the British scheme The 
' nearest approach to this splendid provision is the 
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recent Government grant of 500,000? —a sum, 
however, which is less than half what is required 
to put the pensions of the senior members of the 
university staffs upon a satisfactor) footing In 
addition the Carnegie Foundation will continue 
to provide retiring allowances on the sime non 
contributory basis to a certain number of old and 
distinguished teachers Next in the British 
system there is no specific provision for widows 
or orphans, nor is there provision for disability 
such as has been instituted b> the Carnegie 
Foundation for the teacher who despite his own 
foresight and self denial finds himself and his 
famil) the victims of disease or of accident 
The reserve accumulated to meet such claims is 
now 220 000 dollars 

I urther the American scheme is administered 
from within as opposed to the Federated System 
which is worked through insurance companies 
In consequence there is economy in administra 
tive and other expenses Insurance companies 
are not philanthropic institutions Mr fisher 
President of the Board of Education on the 
second reading of the School Teachers (St per 
annuation) Bill 1918 was aware of this 
when he stated that f the Act were worked 
through insurance compan es there would be the 
objection that public moiey was going in divi 
dends to the shareholders of these companies 
This is precisely what is happening in the 
federated Superannuation System today ihe 
Teachers Insurance aid Annuity Association 
furnishes policies better suited to the teacher s 
needs ind at lower cost than comp mies operating 
on a commercial basis 

The report contains a mass of interesting 
matter relating to pensions and pension schemes 
1 lcluding arguments b) no means convincing in 
favour of contributory schemes as opposed to 
n >n contributory 

Lord Rayleighs Scientific Papers 

Scientific Papers By Prof John William Strutt 
\ol vi 1911-19 Pp xv 1 + 718 (Cambridge 
At the University Press 1920 ) 50* net 
HF sixth 1 volume of I ord Rayleigh s col 
lected works just issued by the Cambridge 
University Press contains his papers nearly one 
hundred in number published between 1911 and 
his death m 1919 In fact the last two papers 
Nos 445 and 446 of the whole series were left 
ready for publication but had not appeared when 

1 A Mtk* of \«I * appoond a Nat rk for OctoUr at »»> Tba 
oOmt Tohmoa woro reviowad at mn sari t data 
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he died, while the concluding paragraphs of 
No 444, on The Travelling Cyclone, were- 
dictated by him only five days before his death* 
on June 30 He was happy in being able to con 
tinue his work until so near the end, and in his 
fifty years of active scientific life to achieve so 
much 

The papers in the volume range over a wide 
list of subjects and while none of them have the 
importance of some of those appearing in earlier 
volumes —e g the senes on the fundamental units 
of electrical measurements or the publications 
describing his work on gases and the discovery of 
argoi—they arc marked as ever by his power 
of clear thinking his grasp of first principles 
and his abil ty to ippreciite the essentials of 
any problem which appealed to him Some three 
or four of the irt cits were contr buted to the 
discussions of the Advisory Committee for Aero 
nautics over which he presided for ten vears 
Amo ig these m ly be specially mentioned No 389 
the note on the formula for the gradient wind 
in which the formula connecting the velocity of 
the wind the barometric pressure the latitude, 
and the rotation of the earth which had been 
employed by Gold and other meteorologists is 
derived assuming the motion in two dimensions 
from hvdrodynam vl pnncples The paper 
No 444 already mentioned on The Travelling 
Cyclone though not formally commumcited to 
the Committee arose out of its discussions 
There are also some notes and reviews com 
mu 1 rated to N vture but most of the other 
art tits ippcarcd in the Philosophical Magi me 
Hydrodynamics optics and acoustics form the 
subject matter of many—problems of vibrations in 
the solution of which the methods developed in 
the theory of sound or 11 some of his earlier 
optical work are employed with success Of 
recent years he returned to a number of optical 
problems which in earlier days had interested him 
and advanced our knowledge by his work Among 
these papers may be mentioned several on the 
scattering of light by small particles The 
problem was discussed in the well known paper 
on The Blue of the Sky published in 1871, 
and in 1918 Lord Rayleigh gave the complete 
solution for a sphere in which the structure is 
symmetrical but periodically variable along the 
radius while a further paper —Phil Mag 

vol xxxv —discussed the case of the scattering 
of light by a cloud of similar small particles of 
any shape oriented at random He was led to 
investigate the question by the results of hi*- 
eldest son s experiments on light scattered byr 
carefully filtered gases 
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One of the papers communicated to the Advisory 
Committee for Aeronautics deals with the analogy 
"between the conduction of heat from a surface 
■and the transfer of momentum in a viscous fluid 
flowing over the surface I ord Rayleigh show s 
that the analogy which holds so lon^ is the 
.motion is laminar breaks down when it becomes 
turbulent A letter to Prof Nernst dated 
October, 1911 is of rather special interest 
though there is nothing in the later pages of the 
volume to indicate whether or not Lord Rayleigh 
•continued to hold the same opinion to the end 
He is discussing some of the difficulties which 
attend the kinetic theory of gases and writes 
Perhaps this failure might be invoked n sup 
port of the views of Planck and his school that 
the laws of dynamics (as hitherto understood) 
cannot be applied to the smallest parts of bodies 
But 1 must confess that I do not like this solu 
tion of the puzzle Of course I have nothing to 
say agunst following out tht consequences of the 
[quantuml theory of energy—a procedure which 
lias already m the hands of able men led to 
some interesting conclusions But I hate a difh 
culty in accepting it as a picture of what actually 
itakes place 

\ paper in the / h 1 sophual Magasm for 19x9 
of somewhat grntcr length than the majority of 
those in the present volume deals with the optical 
■character of some brilliant animal colours The 
•question whether the colours displayed by various 
birds by butterflies and by beetles are structure 
colours more or less like those of thin plates or 
are due to surface or quasi mctillic reflection is 
discussed and the conclusion reached by Lord 
Rayleigh is thus stated — 

The impression left on my mind is that the 
phenomena cannot plausibly be explained as due to 
surface colour which in my experience is alwv, s 
less saturated than the transmission colour and 
that on the other hand the interference theorv 
resents no particular difficulty unless it be that of 
nding sufficient room within the thickness of the 
cuticle 

In the paper a reference is made to the drawings 
aind conclusions of the Hon H Onslow, some of 
■which have since been published 

It is not necessary to add more, or to 
Attempt to give a full account of the con 
tents of the volume under review, there 
is interest to be found in every page and 
throughout it is marked by the characteristics 
■of Lord Rayleigh s writings He is to be com¬ 
memorated by a tablet and inscription in the 
Abbey the six volumes of his collected works 
form his true memorial, built by himself, to five so 
long as there are students of physical science to 
read and learn the truths which they contain 
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The volume has been edited by his son, the pre¬ 
sent Lord Rayleigh with the help of Mr W F 
Sedgwick It is published by the Cambridge 
University Press in its usual admirable style, and 
concludes with a cl tssified table of contents of the 
whole of the six volumes Hie list, occupying some 
forty pages shows in a rcmirkable way the ex 
tent of ground covered by I jrd Rayleigh's con 
tributions to physical science 

Studies of British Mammals 

Habit* ani Characters of British Ikifd 4 mmals 
By H Mortimer Batten Pp 346 (London 
and Tdinburgh \\ and R Chambers Ltd , 
19.0 ) 2 is net 

11 hRL are several trustworthy ind readily 
tv til iblc books on British mammals such 
is 1 vdLkker s and Sir H H Johnston s not to 
speak of the expensive volumes of Millais and 
others but there is a distinctiveness in Mr 
Mortimer Batten s studies which makes them 
welcome They have a broad basis of personal 
bser ttion tlicv give promincnct to habits and 
they tiy to get at the character of the creitures 
I he fool is written in excellent style it smacks 
of the open country and it is packed with interest 
nj, information without being overloaded The 
very artistic illustrations by Mr Warwick 
Reynolds appeal to us is revealing the tempera¬ 
ment of the animals portnyed ind also as pic 
turcs eg the charming toloured frontispiece 
f roe deer jumping up at rowan btrrits 
Mr Mortimer Batten deils with rid deer roe 
deer fox weasel sto it otter pine m irten, 
bidgcr jiolcnt brown hare mountain hare, 
labbit hedgehog squirrel brown rat, water vole, 
and wild c it W itliout rigidly adhering to any 
scheme he discusses range feeding habits 
breeding struggle for existence interrelations, 
b cneral chir icteristies size weight and list not 
least the disposition or char icter We wish that, 
when he wis at it, he had completed his survey of 
British mammals so thit his excellent book might 
have been a comprehensive unity A second edi 
tion should remedy this M e do not mean that 
there need be any tr* itmi nt of the Orkney vole and 
that sort of thing but we miss the little gentle¬ 
man in the velvet coat we should like to have 
seen the book representative of all the short list 
of British mammals We must protest of 
course against the usage which calls this a book 
on British wild animals 

We have found Mr Mortimer Batten s studies 
full of interest, and we have a lively appreciation 
of their originality and independence Some¬ 
times, we confess, his theoretical interpretations 
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make us pause a g the suggestion (after reject 
mg an others known to the author) that the bio 
logical significance of the stag s antlers is to 
divert the attention of enemies from the hinds 
Sometimes we wish the author had been a little 
more bookish for his remarks on the correlation 
between antlers and reproductive organs are far 
from being up to date We are sorry that he has 
no contribution to make to our knowledge of the 
method of the ermine s assumption of its white 
dress the precise mode of which seems still uncer 
tain Was Prof MacGillivray right or Mr 
Aphn or were both right * Sometimes the 

author s generalisations pull us up with a start 
There is no logic in the ways of Nature But 
we thought tl at Darwin proved there was 1 The 
fact is that Mr Mortimer Batten is stronger on 
the side of natural history than on the side of 
biology He rather scoffs at the protective value 
of the whiteness of the mountain hare in winter 
but he does not mention the other utilitarian inter 
pretat on—in relation to body temperature He 
says of the common hare Wherein lies the 
secret of the hare s survival? In its fecundity 
and there alone Yet the preceding pages mBke 
it perfectly clear that this is not the case Again 
to take a more concrete point it is surely in a 
metaphorical sense only that we can speak of the 
hedgehog s fat serving as sustenance dur ng the 
foodless davs of sleep It is interesting to 
notice that the author occupies a Lamarckian post 
tion as regards the mental endowment of the sub 
jects of his studies — All these things the water 
voles of to day do not probably reason out for 
themselves the knowledge of them his been m 
hented fro n countless generat ons of forefathers 
who atom bv atom gra n by grain hive profited 
bv their experience aid act ng accordingly hast 
ha ided their lessons on to their children thus 
establishing such life habits ind customs of the 
species that we have to day a water vole that can 
hold its own But we are afraid there is no 
plane sa 1 ng for this theory 

We have often thoi ght th it great benefit might 
result to science if a field naturalist like Mr 
Mortin er B itten were to test biological theories 
in the light of the everyday life of the creatures 
he knows If however this is to be of avail 
the field naturalist must first sit at the feet of the 
biologists and he will not do this because they do 
not know a badger s tricl Thus the possibilities 
of a mutually profitable partnership are lost We 
must not forget however that this book was 
meant, not for biologists but for ordinary folk 
interested m the country especially for those who 
can understand and sympathise with the author s 
plea for the pine mirten To such the book is 
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strongly to be recommended It ts first hand 
material vividly presented, abounding in pic¬ 
turesque and essential detail and making a reso¬ 
lute attempt to see each of these wild mammal* 
as an individuality with a character and tempera¬ 
ment of its own 

Forestry in France 

Studies m French Forestry By T S Woolaey, 
jun With two chapters by W B Greeley 
Pp xxvi + 550 (New York John Wiley and 
Sons Inc London Chapman and Hall, Ltd, 
1930) 36 s net 

R 1 S WOOLSEY who is weU known 
as an expert in and an authoritative writer 
on forestry has given to American and British 
foresters in his “Studies in French Forestry a 
means of gaining a deep insight into the theoiy 
and practice of forestry m France The material 
for the present book was collected largely in 1913, 
but administrative work at home and service 
with the U S Corps of Engineers during the war 
prevented earlier publication That is we 
think a fortunate thing because the author has 
been able to include much information regarding 
the wonderful organisation of the French Forestry- 
Service and the Allied Forestry Corps in main 
taming an adequate supply of timber Many 
forests had to be clear felled and others were so 
depleted of growing stock that normal pro 
duction cannot be secured for a century or more 
There are more than a million arres of French 
soil to be restored to productivity and the re 
habitation of innumerable forests—300 000 acre* 
—the growing stocks of which have been cleared 
or seriously depleted must be brought about by 
the strictest economy at a time when the economic 
demands for wood products will be at least doubt* 
the normal consumption 
The attitude of public opinion in France in 
regard to the rile of the forest in national 
economics is reflected in the extremely stringent 
regulations contained m the National Forest 
Code The common law alone is regarded as in¬ 
adequate for the protection of forests in France 
therefore the special forest code provides not only 
against wilful damage but also against damage 
due to carelessness or ignorance in dealing with 
forests and forest lands Still it is not by these 
means that France has established her State com 
munal and privately owned forests She has in 
actual practice relied more on methods of example 
and co operation m building up and establishing 
for all time her excellent forest reserves and 
systems of management 

The influence of the forest or its indirect vatae 
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U a matter of great importance from national 
economic and aesthetic points of view, yet this 
phase of forest utility is only too often ignored 
In a short but interesting chapter the author has 
succeeded m summarising the main facts and 
focussing them in an admirably lucid manner 
In the succeeding chapter the forest regions of 
France and the important tree species are de 
scribed An interesting review is given of the 
area, topography, and prevailing climatic con 
ditions of France, and striking illustrations are 
given of the recent wonderful development of the 
natural resources of the country in hydraulic 
power Further on are presented the forest statis¬ 
tical data which bring out many points of absorb 
ing interest One striking fact is that the number 
of small forest owners is incredibly large Ihe 
small owner of less than 25 acres of forest is 
greatly in the majority, but the proportion of sawn 
timber to fuel wood in State-owned or technic 
ally managed forests is much more advantageous 
than in those privately owned 

The natural and artificial regeneration of forests, 
as practised in Trance, is well worth the close 
attention of students of sylviculture An excellent 
account is also given of the control by afforesta 
tion of mountain torrents and lowland floods, which 
in the past have caused privation and ruin to 
thousands of the population, and untold loss to 
the nation 

The author also gives a most interesting 
account—historical statistical, and technical—of 
the wonderful forests of the Landes The almost 
magical transformation of a barren, fever stricken 
waste of something like two million acres into a 
healthy and prosperous revenue yielding territory 
to the enormous advantage of Trance and every 
individual frenchman, was a marvellous achieve 
ment The State, as the author puts it, ‘biased 
the trail, the good lead was followed by the 
"communes, and private effort did the rest 
Much useful information is given concerning 
French Government regulations and working 
plans, the features of French national forest ad 
ministration, and private forestry in Trance 
An interesting account is given of the activities 
of the Forest Engineers in France The vital im¬ 
portance of timber in modern warfare is shown 
in many ways, and it is safe to conclude that 
without the well planned forests and timber re 
sources of France "the war might have been a 
draw or a defeat instead of a victory ' 

A number of interesting appendices are added 
which deal with specific forestry subjects, includ 
ing an exhaustive list of French forestry litera 
ture, and there is a good index The book is well 
illustrated with photographs and diagrams 
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Our Bookshelf 

Official Statistics By Prof A L Bowley 
(The World of today) Pp 63 (London 
Humphrey Milford Oxford University Press 
1931 ) as bd 

A l rrr lb book on statistics by so well known an 
authority as Prof Bowley is sure of a welcome 
from the educated public In these times when 
copious reports are issued by many Government 
departments, it is not only interesting but also 
necessary, to ippreciate fully the significance and 
limitations of official statistics 1 his is 
admittedly difficult, and it is with tht view of 
steering the uninitiated through the mass if detail 
which necessarily obscures the real value of statis 
tical information that Prof Bowley has written 
this little book A brief account is given of the 
more important reports and papers published 
officially in recent years containing stitistics of 
general interest rhe use of reports is illustrated 
by collecting details scattered throughout such 
a volume as the Report on Pauperism and 
retabulating them so as to show how the various 
tables are connected In all cases exact refer 
ences have been given to the original documents 
The scope of the volume is well indicated by the 
chapter headings four in number population 
industry, trade and prices income and wages 
and social conditions 

A Laboratory Manual of Organic Chemistry for 
Medical Students By Prof M Steel Second 
edition Pp xi +284 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd , 1920 ) 9 s £d net 
A chapter on colloids which contains some inter¬ 
esting experiments forms the principal addition 
to this edition Many careless expressions 
have been overlooked fused copper sulphate 
and fused calcium oxide are not common re¬ 
agents, and hydroscopic (p 32) appears in¬ 

stead of hygroscopic Moreover some of the 
directions for experiments do not seem to be based 
on trials e g the preparation of acetylene would 
be dangerous if carried out as described on 
pp 19-20 for air could not be displaced from the 
jppar ltus under the conditions named also the 
directions given for the preparation of colloidal 
platinum on p 220 do not seem correct—it would 
be difficult to pass a current of 10 amperes through 
distilled water by applying only 40 volts 

Ammonia <md the Nitrides With Special Refer¬ 
ence to their Synthesis By Dr E B Maxted 
Pp vm + 116 (London J and A Churchill 
1921) 7* 6d net. 

This small volume contains an account of labora¬ 
tory investigations of the nitrides of the elements 
No mention is however, made of the very im¬ 
portant industrial applications of the results except 
in the case of the Serpek process, which is not in 
use in the form described by the author 
" Deville,” on p 37, should be Regnault 
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Letters to the Editor. 

\Th* Editor does not hold himself responsible for 
optntons expressed by hts correspondents Neither 
can he undertake to return or to correspond with 
the unters of rejected manuscripts intended for 
this or any other part of Nature No notice ts 
taken of anonymous communications ] 

Oo^peratve Indexing of Periedwal Literature 
1 he following remarks refer to the periodical lltera 
ture of science alone The present lack of system in 
indexing this leads we all know to a huge waste of 
energy If this could be saved by intelligent co- 
operation it might be set free for more profitable 
work The leading article in Nature of June a may 
help towards this both by the information that it 
gives and by that which it may elicit For example 
u recognises that a necessary preliminary is a survey 
of tl r periodicals in the libraries and it states that 
for the United Kingdom such a survey was piipired 
in 1914 15 and is in MS at the British Museum 
Jhi* can scarcely have been within the knowledge 
of the Conjoint Board of Scientific Societies when it 
issued a recent appeal for this information to the 
scientific libraries of londin nor can it have been 
known to the Zoological Record Committee of the 
Zoological Society when it still more recently in 
structed its editor to make a similar survey for its 
own purposes If Nature can help forward the pub 
lication of a complete survey it will do good service 
Ihe nevt step so far as this country is concerned 
will be to fill up gaps and to render all the periodical 
literature of any consequence accessible to the in 
de\ers \ our article does not touch on this but it is 
surely more important for us that a paper should le 
accessible than that an index slip foi it should l c 
sent from Bulgaria or Bolivia 

\ ou consider the publication of abstracts bef r 
that of the index to be indefensible This is not cleat 
It is possible to publish an abstract it the same ti ne 
a* (or even before) the original paper the abstnet 
is complete in itself and since it is in the nxtur 
of news the sooner it is distributed the better The 
index slips can also be issued at the same time but 
thev ha\e little meanuig until arranged ui an index 
and the more complete the index is and the larger 
(within limits) the period it covers the better Con 
sequently the index volume falls to be published 1 iter 
than the abstracts Ihe index material is of no use 
to the abstractor and the indexer should not work 
from an abstract Index and abstract are different 
in aim in substance and in mode of preparation 
Their sole connection is that they deal with the same 
material and both demand that material to be acces 
sible We return then to the primary need of com 
pletmg our libraries as the best way of helping both 
parties 

This conclusion is opposed to your other sugges 
tion that the best way so far as science is concerned 
is to get index slips from the Central Bureau of the 
International Catalogue of Scientific Literature If 
this means a return to the attempt at furnishing slips 
through a number of national bureaux it may be 
dismissed as discredited and now less workable than 
ever If it means that the Central Bureau is to 
embark on all the work of collecting the literature 
analysing it and preparing the slips may one ask 
if the proposer has considered whence the staff 
offices and funds are to be obtained 7 
Finally what is the use of a general conference to 
determine the requirements of special branches of 
knowledge 7 Let each branch of science look after 
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its own abstracts and indexes Probably this would 
best be done by the leading societies as for some' 
sciences it already is Any society taking the lead 
in its own branch should receive ungrudging aid 
from the others who are not so ready to shoulder 
the burden Let general international help be con¬ 
centrated on supplying the first essential namely the 
publications that are to be indexed And so we are' 
back where we started—at the foundation that has 
to be laid firmly and broadly T A Bather 

June 11 


In considering the future of indexing must not the 
method of indexing and abstracting depend on the 
purpose and future utility of abstracts/ Do we want 
the me ins of m tnufacturing footnotes by unlimited 
teferences or a guide in nsmch If for research 
does a worker wish—or have time to look up every 
reference or does he want to get the sense of what 
has been done that will affect hm' Can all classes 
if subiects be treated usefullv on a uniform system 
or is there any ieason foi doing so' ( an a d scrimi 
nation be expressed betw en papers that advance a 
subject by new facts or new arrangements and those 
that ate inconclusive' Should an ibstractor be 
entirely mechanical or should anv criticism be 
allowed 7 

\ small experen < n one department of abstract 
in., th produ e of sone twenty fori "n periodicals 
(spec al and general) with a view to future utility 
h is led me to adopt the following standard — 

(1) State breflv eve v new fait and argument that 
leads to a def n te resi It 

(■») \dd references I in\ confirmatory or contra 
lutorv ficts that hivi been omitted 
(t) Su^g st if the taper is essential 
Suth lbstracts should be indexed at suitable 
intervals 

Some such standard seems lik ly to be the most 
useful for present rradtng and future research n some 
subject^ Ho v far would such a standard be desirable 
or applicable to hfferent subiects 7 How fir can in 
dividual* be found to make tnems Ives responsible for 
dealug with their own special branch 7 
Too often after struggling through thorn brakes 
of German or seas of Italian diffus ntss one emerges 
at the same point again and finds that the whole is 
a rhetorical exercise Should not workers be protected 
from such writing 7 Think of the future with an 
other century of accumulated writing even at the 
present rate W M Funders Petrie 


I am in entire sympathy with the leading article in 
Nature of June 9 on the subject of the cooperative 
indexing of scientific communications to periodicals 
If however any scheme is to be carried out efficiently 
competent workers must be employed and they must 
be adequately paid which is no easy matter in these 
days 

1 cannot however subscribe on the scientific side 
to the assumption that there is any considerable 
amount of periodical literature consisting of water 
tight compartments containing homogeneous material 
presenting no special difficulties ” in indexing The 
different sciences are becoming more and more inter 
dependent For example geological investigators are 
continually in need of results obtained in other spheres 
of work such as chemistry physics astronomy geo. 
defies botany and zoology Numerous facts Impor¬ 
tant to geologists alto occur scattered through tech 
meal mining publications It is important that alt 
these fields should be gleaned in the interests oT 
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■geology at well as the common land of general 
periodical literature The Index of advances in physics 
required by a geologist will differ materially from 
that which meets the needs of a physicist 

John W Evsns 

Impenal College South Kensington June 12 


In the very interesting and important leader of your 
issue of June 9 dealing with the co-operative index 
uig of periodical literature attention is mainly con 
fined to the natural sciences but whatever is said as 
to the necessity for some new co-operative effort 
there m order to render more accessible the contnbu 
tions in what you call the non homogeneous class of 
periodicals the need is even greater in another field 
of knowledge May I venture to point out that in the 
field of one of the political sciences if history and its 
allied subjects can be included in such a term co¬ 
operation is even more urgently needed and may be 
profitably undertaken along similar lineb and in close 
concert/ 1 In very few fields of historical investigation 
do workers possess the advantages that are afforded 
by comprehensive bibliographies c f recent publaat ons 
and practically nowhere are there to be found abstracts 
such as are familiar to their colleagues in chemistry 
physics ind other natural sciences The Lists 
of Writings on American History that have beet 
published since 1002 under the auspices of the 
American Historical Association and the bibliography 
of Publicauons r lating to the History of C inada 
published at loronto show that it is entirely practi 
able to undertake such work w th success At th 
approaching conference of Anglo American Historians 
to be held in the University of London on July 11 16 
various schemes for co operative effort are to be 
considered md among them may possibly be pro¬ 
jects for co operative lists of periodical publications 
It is hoped bv many of those who are taking part 
m the conference that some concrete results will arise 
from these d scussions May I therefore suggest 
that when anv steps are taken to summon a con 
ference such as you propose for the extension of the 
bibliographical equipment of the sciences opportum 
ties snould be afforded to the historians to take part’ 
It would be an inestimable boon if the principle of 
co operative and co ordinated action on common lines 
could be extended as widely as possible in the fields 
\here the scientific method can be profit ibly employed 
Arthur Pfrcival Nputov 
University of I ondon King s College 
June 18 


I HAVE read with great interest the leading article 
on Co-operative Indexing of Periodical Literature 
m Nature of June 9 

I have never been concerned with any work m 
vohnng indexing of scientific periodicals and those 
which have been my business dealing with the 
classics Oriental subjects and bibliography are 
essentially of the watertight character which pre 
sent a much less serious problem to the student 
I think however there is one class of pub 
Ucation to which 1 should direct attention m con 
nection with the subject of indexing for the use if 
present and future students namely official publica 
tions (Parliamentary papers Stationery Office pub 
lications reports of committees etc) which contain 
a great quantity of material whiab must necessarily 
be of value to investigators in various lines of re 
search and the lack of a clue to them is serious 
-especially as they are from their quasi anonymous 
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nature difficult to discover in the ordinary library 
catalogue 

If any conference such as that suggested m your 
article were called I hope it would consider the 
indexing of these as well as of periodicals in the 
strict sense of the word I do not think that any 
endowment will be forthcoming from public funds 
but librarians in Government Departments and other 
Civil Servants with bibliographical interests would 
probably be willing to help in the work of compila 
tion I should certainly be prepared to make myself 
responsible for slips analysing the papers laid before 
Parliament by the Foreign Office 

June it Stephen Gaselee 


W Wards Fowler A Personal Appreciation 

All who know his Tales of the Birds ’ will 
deplore the loss of this gifted observer and writer 
My review—three and a half pages long’—of his 
chirming booklet An Oxford Correspondence of 
190-? under the title Oxford on the Up Grade ” 
it Naturf June 16 1904 was the beginning of an 
all too infrequent correspondence He was good 
enough to write that 1 had entered into the spirit of 
his views more than any other critic They certainly 
appealed to me at the time and to day when mere 
memorising and over examination—including psycho 
analysis—are becoming more and more of a curse 
and subversive of all mental progress they merit 
the most careful consideration Warde Fowler had 
cast off the blinl ere worn usually by the literary 
nan and could s e widely IT” could console his 
pupil s father for the son s failure in the ICS 
examination by sajing Never mind he will do 
good work in hfp as soon as he recovers from the 
effects of his education 

In 1 postscript to his last letter to Jim Holmes 
his young correspondent he remarks — 

I agree with what you said in your last letter 
about Greats We had better grow our own plants 
instead of introducing exotics but \e must take 
care that our own plants get a ical chance of 
coming to perfection 

Here the Oxford position is stated in a sentence 
but the newer Universities are still more open to the 
implied criticism—as in all of them far too many 
things are attempted and the plants consequently are 
of stunted growth In the interval there has been 
advance at Oxford but not on in even grade and 
the beer point of enthusiasm (see mj review) is not 
yet reached So ineffective is the influence of its 

environment that a professor who over a long 
period had shut up the instruments of research in 
glass cases into whose lap a great fortune had been 
dropped could die recently without benefit to the 
University 

Taki too his 1 teresting quotation from Roger 
Ascham s Scholemaster — 

All soeh Authors as be fullest of good matter 
ind right judgement in doctrine be likewise always 
most proper in wordes most apte in sentence 
most platn and pure m uttering the same ’ 

On this he makes the comment — 

If I am not mistaken this would have delighted 
Darwin 

This is not only a just recognition of Darwin s 
literary gift but should serve to confound Sir A Quiller 
Couch and all those who presume to scoff at the 
literary shortcomings of scientific workers—without 
recognising how few literary men can be plain or 
pure in their utterance and how few either have 
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nutter to write about—rarely anything novel—or can 
produce doctrine worth consideration Usually they 
are but dealers in hashed mutton they may spice 
it pleasantly but it is still hash It is astonishing 
what nonsense able men will sometimes write just 
because they don t know even the elementary laws 
of scientific investigation said Warde Fowler 
I have a letter of his befors me from Kingham 
Chipping Norton dated July 1913 acknowledging a 
pamphlet on Nature Study which I had sent to him — 
I must confess (he writes) to an innate aversion 
from Nature Study in inverted commas and 
capital letters i • as practised in too many schools 
because I know that the teachers are quite ready 
to teach what they don t understand a bit and 
that the only person who can really help the 
children in these things is one who is learning 
himself all the tune and learning not only from 
books but using them just as a help I am very 
glad to see that you have the same kind of feeling 

Then he speaks of his work in the village school — 
This week for example I have given away two 
copies of mj recent book on this village (which is 
sought after in the village) as prizes Tor accounts 
of the growth of corn (which is growing all around 
us m different stages) from the seed to the fruit 
with specimens Two girls won the prizes and 
there were some dozen good answers. The boys 
seemed more interested in the processes of agncui 
tuie than in the growth of the plant and the boys 
are fewer m number than the girls I myself have 
loaint much that I did not kr ow before ind so 
has the schoolmaster They were all silent or in 
difficulties about the bloom of the com and no 
wonder What a number of beautiful and interest 
ing things there are to be learnt about it To-day 
I have been learning something about the corn 
smut and turned out a book about diseases of 
cereals which I had hardly opened since I wrote 
my Roman Festivals ana wanted to know 
something about the robigo for the Festival of 
Mildew (Robigaha) One wants a microscope how 
e\er to interest children in such things as that 
I feel as if I should like to go on talking to you 
but I must be content with thanking you for your 
reminiscence of my young friend Jim Holmes for 
whom I still have a sneaking fondness as the 
onlv (or almost the only) creature of my brain 

In the Roman Festivals a work of marvellous 
erudition and research he devotes quite a long section 
to the discussion of the Robigaha and remarks that 
the red mildew was at times so terrible a scourge 
that the Robigaha (April 25) must m early Rome 
when the population lived on corn grown near the 
city have been a fesbval of very real meaning A 
red dog was sacrificed to Robigus the spirit who 
works in mildew Nowadays nothing that happens 
in agriculture s marked by sacrifice * 

Whether we think of Warde Fowler as literary 
man or natural st however for the man who could 
write — 


I will tell vou that the joy of discovering some 
thing that you did not know before is in my ex 
perwnce very great and that the joy of finding 
that so far as your knowledge goes no one ever 
found it out before is far greater 

we shall long keep a place in our memory Oxford 
wRI bust serve his m em o ry by increasing the number 
who can have that joy ea to-day it may be feared 
we are farther off than we ever werp from that 
M general and vehement spirit of search in the air' 
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which Lord Mor ley long ago proclaimed to be our 
prime need not a few schools too are aiming at a 
classical revival the meaning of science is not yet 
with them generally 

H E A 


lom sa t te a Potential and the Size of the Atom 

It is known tint there is for different elements a 
relation between the ionising potential and atomic 
volume the one increasing as the other diminishes. 
Hughes in bis book on Photo-electricity (p 51) 
indicates that the work in removing an electron wholly 
from an atom might be expected to vary inversely as 
the radius In other words the ionising potential 
might be inversely proportional to the cube root of 
the atomic volume 

Now W L. Bragg in the Philosophical Magazine 
(August 1930) has. given the diameters of atoms m 
vigstrom units (10 'em ) on the assumption of close 
pedt ng in crystal structure The diameter which he 
determines is more strictly the distance from centre 
to centre of contiguous atoms of the same kind The 
dimensions which he thus found are far smaller than 
those deduced from calculations by kinetic theory 

It appears desirable to make a comparison of the 
ionisation potentials (1) with the diameters as given 
by W L Bragg and (2) with the cube root of the 
atomic volume 

In the subjoined table the name of the element 
the ionisation potential and Bragg s diameter (x io') 
are set forth in the first three col mins The product 
of the diameter and ion sing potential appear in the 
fourth column The cube root of the aton ic volv me 
is stated in the fifth column and its product w th 
the ionisation potential in the sixth column 


Group I 

j it 111 tv v vi 

Ion mum liner Cub* root if 


Na 

5 n 

3 IS 

'18 1 

87 

>4 7 

K 

432 

4 i 5 

'79 

3 57 

15 4 

Rb 

416 

4 50 

187 

3-81 

IS 9 

Cs 

388 

4 75 

184 

413 

IOO 



Mean 

183 

Mean 

15 5 



Range 

08 

Range 

13 



Croup II 



Mg 

761 

3 85 

31 7 

240 

183 

Ca 

609 

340 

208 

296 

180 

Sr 

5-67 

390 

23 2 

3 25 

184 

Ba 

5 i 9 

420 

21 8 

311 

172 



Mean 

3 l 6 

Mean 

180 



Range 

M 

Range 

I 2 



Group 

II B 



Zn 

935 

» 6 5 

348 

209 

*95 

Cd 

8-95 

330 

386 

2 24 

210 

Hg 

1038 



»45 

254 



Group III B 



T 1 

73 

450 

338 

* 5 * 

188 



Group i 

IV B 



Pb 

7-93 

380 

301 


* 0-8 
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As 

11-5 

Group V.A. 
2-52 29 0 

336 

37.2 

P 

133 

or 2-42 

2 37 

or 390 
3»S 

S 

830 

Group VI. 
a 05 17-0 

or 257 

250 

or 342 

30 8 

or 

13-2 

2 05 or 25 0 

250 

or 304 

I 

IO-I 

Group VII.A. 
380 383 

29S 

29-8 

or 

80 

380 or 33*4 

2 9 S 

or 236 

He 

3 5 4 

Inert Gases. 

386 

73 -o 

Ne 

lb 

130 30 8 

367 

428 

A 

12 

205 34 6 

3°J 

364 


In the first group of the periodic table the products 
•hown in each of the fourth and sixth columns of the 
above table are fairly concordant, so that we may 
conclude that the work done in the removal of an 
exterior electron is nearly prqpertional inversely as the 
radius. 

The same remark applies to four elements of the 
second group, while the members of sub-group R 
diverge considerably from the va'ues for the A group. 
According to Urbach (Phys. Zett., February, 1931, 
p. 116), the elements of the B sub-group have a double 
ring of electrons in the outer /one, while those of the 
A sub-group have a single ring In the case of the 
inert gases, neon and argon, the diameters estimated 
by Bragg give products in the fourth column in far 
better accord with theory than those found from the 
cube-root of the atomic volume set forth in the sixth 


The values for certain elements in groups iii —vii 
are given in the table for comparison, but our know - 
ledge of ionising potentials is as yet too fragmentary 
to permit of any definite conclusions. 

The ultimate solution of this problem may involve 
calculations of the character given by Sir J. J 
Thomson in his recent paper in the Philosophical 
Magattne (March, 1921, p. 526). 

I am indebted to Prof. A. 14. Hughes for his 
assistance in endeavouring to collect the most trust¬ 
worthy values for the ionising potentials. 

A. S. Eve. 

Macdonald Phvsics Building, 

McGill University, Montreal, June 6 


A Naval Magnate-Optical Effect. 

The Interesting observation recorded by Prof. Elihu 
Thomson in Nature of June 23, p. 3*0. seems likely 
to have a bearing on the old Rekhenbach experi¬ 
ments, which were for the most part disbelieved by 
orthodox science, but on which Sir William Barrett 
and others made some careful observations, to ascer¬ 
tain what truth there might be in them. The effects 
could not be denied, but they were capricious; and 
in view of Prof. Elihu Thomson’s discovery, it seems 
possible that the luminosity may have been visible 
to sensitive ’perc i pients when there was a trace of 
magnetic dust in the room and when other light was 
not excluded. The obvious precaution of excluding 
other light may have been the condition which mili¬ 
tated against the examination of the phenomenon, 
which It was then fhought was presumably of a sub¬ 
jective character. Ouvaa Lodge. 

Jme as- 

NO. 2696, VOL. 107] 


tfslieopters. 

One often sees published statements to the effect 
that a helicopter has been invented and that wonderful 
things are expected of it. If the design gets as far as 
an actual trial a few alterations are found to be 
required, and then nothing more is heard of the 
matter. 

To make a machine which without an extravagant 
expenditure of power will raise itself vertically and 
remain poised in the air is possible and most desir¬ 
able, and the many failures In the attempt to do dlls 
are all attributable (omitting mistakes in mechanical 
design) to the same cause, namely, that of giving an 
insufficient area to the lifting surface. 

The sort of area required may be gathered from the 
following illustration. Let two aeroplanes facing in 
opposite directions be' connected by a few hundred 
yards of light line joining their wing-tips. The 
machines so connected could rise and circle round 
each other without much difficulty. When in the air 
the line might be hauled in until the wing-tips were 
almost in contact, and In this condition the combined 
machines would form a helicopter. There would be 
no banking, as the connecting line would take the 
centrifugal force, but more power would be required 
than wnen the machines were flying independently 
on account of the lower speed and efficiency Of the 
inner pair of wing9. 

The function of a screw or lifting surface is to 
generate a downward current of air, the reaction of 
which on the surface shall be equal to the weight 
supported. If L* is the cross-section area of this 
current (dependent on, though not identical with, the 
area of the lifting surface), V its velocity, and W the 
weight, L*V* x (constant somewhat greater than half 
the density of arr)~W. Hence LV is a constant, and 
V is inversely proportional to L. 

The power required to maintain the current is WV, 
and can therefore be reduced by making L/V large. 

For Instanre, if W can be sustained on a current 
of area I.’ by P horse-power, only half this power 
would be required if the current area were 4L*. 

A. Maelock. 


A Physical Interpretation of the Energy Quantum. 

The work of Bohr (Phil. Mag., 1913-15) indicates 
that we may assume stability only for some electronic 
orbits, » e. amplitude changes orcur dlscontinuously. 
We arrive at a similar conclusion in the caee of the 
vibrating; atoms of solids if we accept the quantum 
explanation of the rhange in their specific heats with 
temperature. 

It is here suggested that the amplitude of a periodic 
disturbance in the aether can alter only by definite 
amounts which depend on its frequency, so that as 
soon as any part of a wave-front meets with some¬ 
thing that is capable of inducing a decrease in ampli¬ 
tude, such as a suitably situated electron, that part 
suffers a definite decrease of amplitude, which extends 
back into the wave-train (uniformly in all directions 
in an isotropic medium) to the extent of one quantum. 
The sether is relieved of its energy of strain, not 
continuously, but in quanta. 

With the modification suggested above the wave 
theory raiders understandable, on one hand, pheno¬ 
mena such as interference, and, on the other, pheno¬ 
mena such as the photo-electric effect, a detailed dis¬ 
cussion of which is here impossible owing to lack of 
space. 

More light might be thrown on this subject by a 
mathematical treatment. Ian Aucken. 

The County School, Long Eaton, 

June 13. 
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University Statistics of the United Kingdom, 1919-20. 1 


U P to the year 19x3-14 the Board of Education 
presented Annual Reports relating to uni¬ 
versity institutions in England and Wales in re¬ 
ceipt of grants from the Board, but during the 
war this publication was discontinued The 
volume now issued by the University Grants Com¬ 
mittee marks the end of this five years statistical 
bohday and the starting point of a senes of 
returns which, including, as they do, Scottish 
and Irish institutions in receipt of annual grants, 
and, as they presumably will, the Universities of 
Oxford and Cambndge and Trinity College, Dub¬ 
lin, will be far more comprehensive and significant 
than the pre-war returns published by the Board 
of Education In eight comparative tables the 
public is provided with an abundant, but com 
pact, store of information regarding university 
students of both sexes—whence they came, at 
what ages they were admitted, where they re 
sided while pursuing their studies, the directions 
and durations of the courses they followed, the 
degrees and diplomas they gained—as well as 
complete statements of the grants made from the 
Treasury in each of the years 1913-14 to 1919-20 
These are followed by notes and statistics and 
accounts concerning each institution separately 
The notes arc arranged under such heads as 
“ Faculties and Subjects, ’ ‘ Extension Work, ’ 

"Cost of Living and Hostel Facilities," “Local 
Support ’ To the accounts of income and ex 
penditure are appended expenditure schedules 
showing, separately for each department, the 
salaries of departmental heads, number and 
salaries of other teachers, cost of departmental 
and laboratory maintenance, etc In future years 
income and expenditure are to be tabulated in 
comparative statements, and the cost per student 
of each institution is to be exhibited 

In the following paragraphs an attempt is made 
to indicate the more salient features of the m 
formation given in the collated statistics and as 
these do not, as yet, include the students of 
Oxford, Cambridge, Trinity College, Dublin, the 
colleges at Durham, Guy’s Hospital Medical 
School and some other schools of the University 
of London, and University College, Exeter, sup 
plementary figures have been quoted from the 
1921 edition of * The Yearbook of the Universi 
ties of the British Empire ” 

The number of ftM time students as given in 
the tables, was 37,081, of whom 27 per cent 
were women The total for England alone, 
20,486, may be analysed topographically as fol¬ 
lows, using round numbers London institutions, 
8000; North Midland group of universities—Bir 
m I n gham , Leeds, Liverpool, Manchester, and 
Sheffield—-with the Manchester College of Tech¬ 
nology and Nottingham University College, 9300, 
Bristol University, with the Merchant Venturers’ 


Technical College and the University Colleges of 
Southampton and Reading, 2000, Armstrong Col 
lege and the College of Medicine, Newcastle 
I upon Tyne, xaoo The totals for Wales, Scot 
I land, and Ireland are 2473, 10,992, and 3130 re¬ 
spectively Compared with the returns for 
1913-14, the numbers show increases of 83, 101, 
31, and 76 per cent in England, Wales, Scot¬ 
land, and Ireland 

The results obtained by adding to the above 
figures statistics from the “ Yearbook ” may be 
stated thus Oxford and Cambridge (including 1100 
women), 11,800, London, 10,100, North Mid¬ 
lands, 9300, the rest of England, 3400, Scotland 
and Wales, as above, Ireland, 4500, grand total 
of full time students, 52,600 

In any estimate of the significance of these 
I statistics it is important to bear in mind that a 
very large number of persons engaged in studies 
I of university grade are not accounted for either 
I in the Grants Committee’s tables—because they 
are not students of grant receiving institutions— 
I or in the ‘ Universities’ Yearbook —because they 
do not belong to any university or university col 
lege The institutions in the United Kingdom in 
whidi professional education of university grade 
is provided, although they arc not organically 
connected with any uni\ersity—theological col 
leges, training colleges, agricultural colleges, 
schools of mines, etc -are numerous and im 
portant Moreover, there are many students read 
ing privately for the external degrees of the Uni¬ 
versity of London for the Bar, etc On the other 
hand, it must be remembered as pointed out in 
the Grants Committee’s introduction to its 
returns, that there were in 1919-20 nearly 17,000 
full time ex Service students in attendance at 
university institutions in the United Kingdom (in 
eluding 11,500 attending institutions in receipt of 
Treasury grants), and that when this special 
source of supply comes to an end there may be 
a substantial faU in the numbers 

Again in any attempt to compare the number 
of university students in the United Kingdom 
with the corresponding number in for example, 
the United States of America, where, in 1918, 
there were 224,000 men and 151,000 women in 
672 universities colleges, and professional 
schools, it would be necessary to allow for several 
important differences in the conditions of higher 
education between the countries compared For 
example the work of the higher forms of many 
of our secondary schools corresponds with the 
| earlier stages of the work done in many of the 
I American colleges and collegiate departments of 
universities, and m many of the American in- 
I stitutions the enrolment of part time students con¬ 
stitutes a very large proportion of the total 
number In France the number of students in 


1913-14 in the University of Pans (17,500) and 
tASTSJW I fifteen provincial universities amounted to 
Onn* comma* April tft (Cmd i*6 3 ) v « ' 39,000, but special branches of knowledge, tech- 
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nology, and research were cultivated in numerous 
institutes and schools outside the universities 
A new and interesting feature of the returns is 
the classification of full-time students according 
to locality of home residence The homes of 
approximately 60 per cent were within 30 
miles of the university, of 35 per cent m other 
parts of the United Kingdom, of 4 per cent 
(1390) within the British Lmpirc overseas, of 
2 per cent (646) in foreign countries lhe fol 
lowing institutions drew a noticeably high per 
centagc of their students from beyond the 30 mile 
radius University of Glasgow (50 per cent), 
1 ondon Medical Schools (52) King s College 
Household and Social Science Department (58) 
Westfield College (61) l niversity Colleges of 
Galway (62) Dublin (71), Reading (72) Aberyst 
wyth (78) I hose most frequented by students 
from outside the United Kingdom are shown in 
the following list wherein the first figure (A) 
represents the total number of such students, and 
tht second (B) the numlxr from foreign it unifies 


l lmerstH of Fdinbur^h 494 

Glasgow ’02 

\berdeen 52 

Bummghjin 139 

I ivirpool 56 

\rmsti ong College 49 

Royal leehmcal College Glasgow 41 

College of Technology Manchester 41 

Imperial College of Science and 
Technology 90 

London Medical Schools 338 

l^ondon Schcol of Lc notm s 88 

University ind K ng s ( lieges 
London 176 


n 

58 

7 

48 

9 

4 1 

24 

29 

42 

60 

75 

54 


It will be noticed that a 1 irgt proportion of the 
students from occrscas in schools of technology 
and the London School of I conomu s were 
foreigners 

As regards Oxford and Cambridge and the 
other university institutions which find no place 
in these tables, the Yearbook ” does not indicate 
the sources from which their students are sup 
plied but the Universities Bureau of the British 
Empire a few months ago collected lists of 
students from other countries, both British and 
foreign, studying in the universities and university 
colleges of the United Kingdom, and it has 
permitted the publication of the following totals 
taken from these lists, of students from (a) the 
British rmpire overseas (b) foreign countries 
Oxford (a) 307, (b) 308, Cambridge (o) 290, 
(b) 126, Dublin (a) 91, (b) 2, Guy’s Hospital 
Medical School (o) 195, (b) 26 The Oxford 

figures reflect the influence of the Rhodes 
Scholarships, which provide for the continuous 
residence at Oxford of 186 scholars drawn from 
the United States of America (two from each 
State), as well as from Canada and Newfound* 
land, Australasia, South Afncfe, the West Indies, 
and Malta Apart from this, however, Oxford 
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exerts on American students a powerful attrac 
tion, as is shown by an analysis of the (b) figures 
given above Separating students from the United 
States of America (c) from other foreign students 
(d), the totals for Oxford arc (c) 217, (d) 91, 
for Cambridge, (t) 34, (d) 92 Nearly all the 
students from overseas at I rinity College, Dublin, 
came from South Africa 

From the same source the following statistics 
have been compiled Students from Asia, 1228 
Africa, 1046, Europe 703 \merica and the West 
Indies 676 the Pacihc (Australasia) 282 The 
countries contributing most largely to these totals 
are listed below with the distribution of the 
students to London (a) Oxford and C imbndge 
(b), I dinburgh (c) and Glasgow (d) 


India Burma and 
Ceylon 
South Africa 
USA 

Australia in J \ 
Zealand 
Egypt 

( anada an 1 New 
foundlan I 
China 
Japan 
Russia 

Serbs ( 1 its nd 
Slovenes. 

Rumania 
I tance 
Norway 
Greece 


* l () <0 

974 41S 2 o 157 58 

-81 267 178 30 

3( 72 2 3 i 25 4 

•’79 •>« <5 l 57 4 

22t “8 1} 28 4 

164 3t 1 , 18 i 

I 12 36 14 22 10 

•>4 14 - 2 3 

> M 70 4 5 

75 7 >« n 9 

68 32 3 2 4 

66 21 1 23 

6’ 20 8 3 12 

50 17 18 1 3 


Of the students from South Africa 229 were 
at the I ondon Medical Schools and 32 at Aber 
deen Of those from I'gypt 51 were at the 

I ondon Medical Schools 41 at Manchester and 
11\ erpool and 39 (24 medical) at Birmingham 

In future years the Grants Committee will pre¬ 
sent a comparatiyc statement showing the 
number of new entrants yyho had previously at 
tended a secondary school for three years or more, 
and the number who commenced their education 
in a public elementary school In a few cases 
tins information is given for 1919-20 in the 
separate chapters devoted to the several institu 
tions, thus the College of Technology, Man 
Chester, reports that of 286 full time students 137 
began their education in a public elementary 
school 

‘ The increasing demand for Halls of Residence 
and for more facilities for corporate life, 1 ' says 
the Committee m its introduction “ makes it 
important to show the extent to which provision 
of the kind is made ” Accordingly, Table 1 
classifies students with reference to university 
residence Half of them, it appears, lived at 
home, 37 per cent m lodgings (22 per cent of 
the women and 42 per cent of the men), and 

II per cent (4025) in halls of residence, these 
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eoaafatuting *6 per cent, of the women end only 
5 per cent of the men These proportions would, 
of course, be very different if the figures included 
the students of Oxford, Cambridge, and Trinity 
College, Dublin In Wales, Scotland, and Ire 
lend the proportion of students in lodgings is 
much higher—of those living at home, lower— 
than in England There are good grounds for 
believing that future returns will show a sub 
stantial increase in the proportion of students 
bring in halls of residence Meanwhile, it may 
be noted that accommodation of this kind has 
already been provided for 80 per cent of its 
students by Reading University College, for 47 per 
cent of their students by the London Women’s 
Colleges, for 36 per cent by Dublin University 
College, for 30 per cent by the University Col 
leges of Southampton, Aberystwyth, and Bangor, 
and for 33 per cent by the University of Bristol 
The total number of full-time students admitted 
in 1919-30 for the first time for degree and 
diploma courses is given in Table a as 17,381, 
of whom rather more than one fifth were women 


They represent half and 38 per cent respectively 
of the full time men and women students in the 
institutions in question The ages at admission 
of two thirds of the men and one half of the 
women were nineteen and over, of four fifths of 
the men and five sixths of the women, eighteen 
and over, while only 353 men and 53 women 
were under seventeen Of these last-mentioned 
juvenile entrants Glasgow is responsible for 71, 
Birmingham for 51, and East London College for 
a6 

Table 3 gives particulars of part time students 
taking courses of university standard The total 
number, 15,334, of whom 33 per cent were 
women, includes (a) 10,534 occasional (b) 2389 
diploma, (c) 890 degree, (d) 576 research, and 
(ej 1055 other post graduate students The chief 
contributors to these totals were — 


Royal Technical College 
Glasgow 

London School of 
Economics 

University and King’s 
Colleges London 
University of Leeds 
University of Sheffield 


<«) <*) «(DW 

*787 355 — 

1934 28 328 

UQ3 391 796 

Mi 33 39 

416 663 34 


1 atonal classes are organised in co-operation 
with the Workers’ h ducational Association by all 
the universities of England and by those of Wales, 
Aberdeen, Edinburgh, and Belfast Particulars 
given m the several returns show that upwards 
of 5000 students attended these classes 
Research students were at work in all the in 
stitutioas figuring in the returns except a few 
medical schools Their total number was 1009, 
fh^udfag 533 full-tune students Women re¬ 
searchers numbered 339 London institutions bad 
586 research students, Manchester 133, Liverpool 
136, Birmingham 43 Post-graduate students 
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other than those engaged in research numbered 
1593, including 1055 part tune students London 
alone accounts for 869 of these (765 part-time) 
Such data as are available for estimating the 
number of research and other post-graduate 
students at work in the university institutions ex 
eluded from these tables point to a total of about 

1300 

The classification of full time students by facul 
ties gives the first place to medicine, including 
dentistry, with 13,657, including 3949 women In 
the faculties of arts, theology, law, music, com¬ 
merce, economics, and education were 11,745, 
including 5309 women, in pure science, 6571 
(1538 women), m engineering, applied chemistiy, 
etc , 6114 (145 women) Medical and dental 
students were most numerous in London (3347), 
Glasgow (1838), Edinburgh (1739), Liverpool 
(741), and Aberdeen (704) They outnumbered 
all other students put together in Belfast and 
the colleges of the National University of Ireland 
(in University College, Dublin, they were in a 
majority of almost 3 to 1), and were above 40 
per cent of the total in Glasgow, Aberdeen, and 
Edinburgh Corresponding figures for Oxford, 
Cambridge, and Trinity College, Dublin, are not 
available The statistics of degrees and diplomas 
gained so soon after the war present, of course, 
abnormal features The total numbers of re 
cipients were Of degrees, 4054, including 1375 
women, diplomas, 3062 (599 women) degrees 
according to faculties arts, theology, law, 
music, commerce, economics, and education, 
1666, pure science, 1074, medicine, 1008, engin¬ 
eering applied chemistry, etc , 306 

Tables 7 and 8 exhibit the Treasury grants, 
annual and special, made to university institu 
tions for 1913-14 when they amounted to 
442,147! , and each later year to 1919-20 The 
annual grants show but few important variations 
up to 1918-19 but in the following year they 
were increased, on the whole by 70 per cent, 
and amounted to 786,500 1 Of this 198 000I 
went to London institutions 260 000 1 to others 
in Fngland, 52,500! to Wales, 165,000! to Scot 
land, and 111,000! to Ireland The special grants 
amounted to 104 ooo! in 1915-16, ia,oooI in 
1918-19, and 304,0001 in 1919-20, m which year 
special emergency grants pending the reports of 
the Royal Commissions inquiring into their 
financial resources were received by Oxford 
(30,000!), Cambridge (30,0001), and Trinity 
College, Dublin (12,000!) The Civil Service 
Estimates of March last show 1,000,000! for 
grants in 1930-ai, and 1,500000! for grants ta 
1921-23 A further sum of 500,000! is provided 
for grants in 1931-33 to the Federated Super* 
animation Funds for Universities The principles 
upon which it is proposed to allocate grants in 
future are discussed in a report presented by the 
University Grants Committee on February 3, 
1931, a paper which is likely to exercise a far- 
reaching influence on the further development of 
our universities and their relations with the State. 
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Protective Measures against X rays and Radium 


A COMMITTEE wu recently formed in 
London to see whether some general pre 
cautionary measures could be outlined which 
would be of service to those employed in the use 
of X-rays or radium for medical, scientific, or 
industrial purposes The members of the com 
mittee are as follows Sir Humphry Rolleston 
(chairman) Sir Archibald Reid Dr Robert Knox, 
Dr G Harrison Orton, Dr S Gilbert Scott, 
Dr J C Mottram, Dr G W C Kaye and 
Mr Cuthbert Andrews Dr Stanley Melville 
and Prof S Russ are acting as honorary secre 
taries to the committee Hie need for a 
statement on this subject has been felt for some 
tune During the war the ROntgen Society issued 
a printed card pointing out the dangers of expos 
ing parts of the body to X rays unduly but the 
uses of these forms of radiation are becoming so 
numerous m medicine and the arts that it was felt 
that the ground should be gone over in more 
detail, and general recommendations drawn up as 
to the conditions under which work of this char 
acter should be carried out 

The preliminary report of the committee has 
just been issued It is a carefully thought out 
statement of present knowledge in regard to the 
equipment, ventilation and working conditions of 
X ray and radium departments We are glad 
to see from the introduction to the report that 
the committee holds the view that the dangers 
which may attend the use of these radiations can 
be avoided entirely by the provision of efficient 
protection and suitable working conditions 

The damage which people have suffered in the 
past falls into two categories — 

(1) Visible injuries to the superficial tissues 
which may result in permanent damage 

(a) Derangements of internal organs and 
changes in the blood These are especially im 
portant as their early manifestation is often un 
recognised 

The protective measures to be employed natur 
ally vary with the work in hand and the report 
contains details of the measures which the com 
mittee thinks appropriate to (i) X rays for diag 
nostic purposes (a) X rays for superficial therapy 


(3) X rays for deep therapy, (4) X rays for in¬ 
dustrial and research purposes, (5) electrical pre 
cautions m X ray departments (6) ventilation of 
X ray departments and (7) radium therapy 
The report concludes with a statement bearing 
upon several aspects of the subject, and wo ac 
cordingly reproduce it in full 

The governing bodies of many institutions 
where radiological work is carried on may wish 
to have further guarantees of the general safety 
of the conditions under which their personnel 
work 

(1) Although the committee believe that an 
adequate degree of safety would result if the 
recommendations now put forward were acted 
upon, they would point out that this is entirely 
dependent upon the loyal co operation of the per 
sonnel in following the precautionary measures 
outlined for their benefit 

(a) The committee would also point out that 
the National Physical Laboratory Teddington, is 
prepared to carry out exact measurements upon 
X ray protective materials and to arrange for 
periodic inspection of existing installations in the 
lines of the present recommendations 

(3) Further in view of the varjmg suscepti 
bilitus of workers to radiation the committee 
recommend that wherever possible periodic tests 
—e g every three months—be made upo 1 the 
blood of the personnel so that any changes which 
occur may be recognised at an early stage In 
the present state of our knowledge it is difficult 
to decide when small variations from the normal 
blood count become significant ’ 

It is satisfactory to learn that the committee 
intends to continue to meet and to consider the 
advisability of directing some researches which 
arise out of the considerations involved in the 
memorandum in question 

Suggestions and offers of personal or other 
assistance are invited they should be forwarded 
to the honorary secretaries of the X ray and 
Radium Protection Committee from whom copies 
of the preliminary report may be obtained, c/o 
Royal Society of Medicine Wimpole Street, W 1 


Cosmogony and Stellar Evolution 1 


By J H J*ans Ssc R S 


I _The Evolutum of Gaseous Masses 
HPHE progress of observational astronomy has 
■L nude it abundantly dear that astronomical 
formations fall into well defined classes they are 
almost 'manufactured artidea” in the sense in 
which Clerk Maxwell applied the phrase to atoms 
Juat aa atoms of hydrogen or calcium are be¬ 
lieved to be of similar structure no matter where 
they are found so star-dusters, spiral nebula 
binary stars are seen to be similar, although in 


1 Lactana itltnnd *t Kiag 1 Col «t* 00 May j and to. 
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a less degree no matter in what part of the sky 
they appear The problem of cosmogony is to 
investigate the origins of these comparativdy 
uniform formations and the process of transition 
from one dass to another 

In attacking this problem the cosmogomst of 
today stands upon the shoulders not onlv of 
previous coamogonists, but also what is of even 
greater importance upon the shoulders of the 
brilliant and industrious astronomical observers 
of the past century We shall find it convenient 
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to take as our starting pout the most famous 
theory of cosmogony ever propounded—the 
nebular hypothesis of Laplace—and we shall ex¬ 
amine to what extent it remains tenable u the 
light of modern observational and theoretical 

Laplace’s hypothesis referred primarily to the 
genesis of the solar system, which he believed to 
have originated out of a hot nebulous mass that 
shrank as it cooled The nebula was supposed 
to be in rotation, so that the principle of con 
servatlon of angular momentum required that as 
the mass cooled its speed of rotation should in 
crease It is well known that a mass either of 
gas or of liquid in rotation cannot rest in equi 
librium in the spherical shape which would be 
assumed in the absence of rotation If the rota 
tion is very slow the equilibrium shape will be 
an oblate spheroid of small eccentricity As the 
rotation increases, the elhpticity will increase, but 
it is found that the spheroidal shape is soon de 
parted from Laplace believed, as a matter of con¬ 
jecture rather than of reasoned proof, that with 
continually increasing rotation a mass of gas 
would m tune reach a stage at which it could 
no longer exist as a single continuous mass 
When this stage was reached he believed that a 
ring of particles would be discharged from the 
equator through the centrifugal force of rotation 
outweighing the centripetal Force of gravitation 
The mathematical researches of Roche (1873) pro 
vtded some support for this general conjecture 
and more recent investigations put its general 
accuracy beyond doubt 

It is found that the changes of Bhape which 
accompany increase of rotation are in their 
general features, the same for all masses 
whether gaseous or fluid provided only that there 
is sufficient central condensation of mass When 
the rotation becomes so great that the spheroidal 
figure is departed from, the equator of the mass 
is found to pull out into a pronounced edge which 
ultimately becomes perfectly sharp (see Fig 1) 
The mass has now assumed a lenticular shape 
and any further increase of rotation results in 
matter being discharged from this sharp edge 
The lenticular shape is retamed from now on, the 
sharp edge acting like a safety valve and emit 
ting just so much matter as is necessary to carry 
off the excess of angular momentum beyond the 
maximum which can be earned by the central 
mass Fig 1 shows the configurations of the 
lenticular figures for masses of gas in adiabatic 
equilibrium in which y (ratio of specific heats) 
has the extreme values 1 2 and a a respectively 
‘ Other calculated lenticular figures show generally 
similar shapes With a further increase of rota 
tion beyond that for which these curves are 
drawn, the figures would remain unaltered save 
for the addition of a distribution of matter in the 
equatorial plane—the matter already thrown off 
from the sharp edge of the lens 

If gaseous stars assume these forms our tele¬ 
scopes refuse to reveal them Even in the most 
powerful telescopes the stars remain infinitesimal 
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points of light, the only bodies which show any 
observable shape are the nebulas It is highly 
significant that a number of these exhibit pre 
cisely the lenticular shape just described This 
is in most cases accompanied by a distribution 
of nutter in the plane through the sharp edge 
of the lens A number of such nebulas have been 
found by direct spectroscopic observation to be 
in rotation about an axis perpendicular to this 
plane Thus there is very strong justification for 
supposing that these nebulas are masses of gas or 
other matter with high central condensation be 
having precisely as imagined by Laplace—rotating 
and throwing off their excess of angular 
momentum as they cool by the ejection of matter 
in their equatorial planes 
There is, however, almost incontrovertible evi 
dence that the nebula which have just been de¬ 
scribed are nothing but ordinary spiral nebula 
seen edgewise, for observation discloses a con 
tinuous sequence of nebula the shapes of which 
bridge completely the gap between the lenticular 
nebula, in which we are looking at right angles 
to the axis of rotation, and the familiar spiral 
nebula in which we look approximately along this 
axis The characteristic nebula shows a nucleus 
which we can now identify with the lenticular 
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figure demanded by theory, having two arms 
emerging symmetrically from opposite points of 
the nucleus If our identification is correct these 
arms must be formed out of the matter already 
discharged from the nucleus It has in point of 
fact been found by van Maanen and Kostinsky 
that the matter in the arms appears to be in 
motion approximately along the arms and in the 
outward direction 

Any external gravitational field, whether of the 
universe as a whole or of neighbouring stars or 
nebula, would produce a tidal field similar to 
that produced by the sun and moon on the surface 
of our earth a field specified mathematically by 
a second harmonic This field no matter how 
small m amount, would suffice to destroy the exact 
circular shape of the "equator” of the nucleus 
and so would concentrate the emission of matter 
at two opposite points on this equator Thus it 
is easy to understand why the nebula, as a rule, 
exhibit two symmetrical arms emerging from 
antipodal points It is very much less easy to 
understand why these arms should be of the uni 
versal spiral form—the absence of any explana¬ 
tion of this form must be regarded as a serious 
drawback to our interpretation of the spiral 
nebula It is readily proved that the ejected 
filaments of matter whatever the shape they 
assume, could not remain of uniform line-density 
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Such a distribution of density would be unstable 
and it can be proved that nuclei would form at 
approximately equal distances around which the 
matter of the arms would condense In this way 
it is possible to explain the nuclei and condensa 
tions which are observed in the arms of the spiral 
nebula It is also found possible to calculate the 
amount of matter which will condense around each 
nucleus the mass of each is found to be of the 
order of magnitude of the known masses of the 
stars 

In this way I have been led to conjecture that 
the spiral nebulae are whirling masses of gas 
which owing to their rapidity of rotation throw 
off gaseons stars much as a Catherine wheel " 
firework throws off sparks If so the condensa 
tions m the arms of these nebulse are stars in the 
process of birth Dynamically the mechanism is 
almost identical with that imagined by Laplace as 
resulting in the birth of systems of planets and 
satellites but on a far more stupendous scale 
The final product of the chain of events we have 
been considering must be some type of star 
cluster—perhaps a globular star-cluster or pos 
sibly an island universe similar to our galactic 
system The difficulties in the way of an exact 
mathematical investigation into the history of the 
ejected gas as the filaments condense around 
nuclei and as these form stars and begin to move 
as detached bodies are enormous On the other 
hand the determination of the final steady states 
possible for a system of stars created in this way 
is quite simple There is found to be only one 
type of final steady state possible for a system of 
stars created out of a rotating mass of gas and 
this shows exactly the features presented by 
the system of stars of which our sun is a member 
The system of stars will be of a flattened shape 
symmetrical about the plane of greatest cross 
section (the galactic plane m our system) the 
velocities in any small region of space will not 
be distributed at random but will show a prefer 
ence for two opposite directions ( star stream 
ing ) these directions will be parallel to the 
plane of symmetry and perpendicular to the radius 
to the centre of the system This last direction 
1a that given bv Charher for the direction of 

star streaming ’ in our system Our system 
passes all tests for having been born out of a 
spiral nebula the plane of which was what is 
now the plane of the Milky Way indeed Easton 
and others have claimed to find traces of the 
two spiral arms still surviving m the distribution 
of stars in this plane as though the final steady 
state had not yet been reached 

Let us now turn to a study of the lives of in 
dividual stars To the naked eye the stars appear 
as mere points of light of varying brightness 
The telescope adds little except possibly differ 
ences of colour The spectroscope appears at 
first to add a wealth of new information but a 
detailed study of stellar spectra discloses the un 
expected fact that all stellar -spectra apart from 
a few exceptions, fall into one single linear senes 
Photographs of the spectra of all stars in which 
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varying exposures have been made to compensate 
for varying brightnesses, can be arranged 
uniquely m a consecutive order in which each 
spectrum differs only imperceptibly from its neigh 
hour All the complicated diversities of stellar 
spectra appear to be determined in the main, by 
one single variable This is believed with good 
reason to be the temperature of the star s surface 
Positions on this linear series are specified by 
reference to six selected p»o nts denoted by the 
letters B A F G K M in this order The 
order given is that of decreasing surface tempera 
ture Stars having B spectra are of bluish colour 
with a surface temperature of 10 ooo° C or more 
Stars of type M are red with a surface tempera 
ture of only 3000° C Our sun is of type G 
with a surface temperature of about 6000 0 C 
We might also arrange the stars in order of 
brightness The distances of many stars are 
known and for these we can calculate the abso 
lute brightness or luminosity —1 e the amount 
of light emitted as compared with our sun Since 
the masses of the stars are all approximately the 
same it might be expected that the order of 
luminosity would prove to be substantially the 
same as that of surface temperature but this does 
not prove to be the case Eight years ago it 
was found by Hertzsprung and H N Russell 
that the red M stars fell into two widely different 
classes one class having abnormally high lumin 
osity and the other abnormally low The ratio 
of luminosities in the two classes is of the order 
of 10 000 to 1 and since the surface temperatures 
are the same this ratio must imply a correspond 
ing ratio in the areas of the radiating surfaces 
Thus the two classes of M stars must have volumes 
in a ratio of about 1 000 000 to one for which suffi 
cient reason they have been des gnated giants 
and dwarfs From a comprehensive discussion 
by Russell recently confirmed by Adams and Joy 
it is clear that the demarcation between giants 
and dwarfs extends although with diminished 
intensity through the types K G and T while at 
types A and B the classes coalesce 

Lately Shapley by determining the distances of 
the globular clusters has greatly increased our 
knowledge of stellar luminosities and has ealeu 
latrd the individual luminosities of 1152 giant 
stars in clusters If we plot the logarithms of 
the luminosity (or the absolute magnitude) against 
spectral type as in Fig a the vast majority of 
Shapley s 115a stars are found to lie within the 
belt marked giants while of the stars previ 
ously discussed by Russell and by Adams and Joy 
nearly all lie either within this belt or within that 
marked dwarfs In this diagram a few typical 
stars have been marked The stars a Ononis and 
our near neighbour Lalande ai 18s are examples 
of giant and dwarf red stars The diameter of the 
former has recently been found by direct 
measurement to be about 300 times that of our 
sun corresponding to a density of the order of 
at most one thousandth of that of atmospheric 
air the latter has a luminosity only 0009 times 
that of the sun and probably a mean density com 
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pwable with that ol the earth. Our tun and our 
nearest stellar neighbour, a CenUarl, are marked 
as typical dwarfs of type G, and Sirius is a repre¬ 
sentative A-type star. 

From the known luminosity and surface tem¬ 
perature of any star it is easy to calculate its 
surface and so its density. Giants of types G 
and K are found to have densities of the order of 
0-004 and 00005 respectively, agreeing with the 
known densities of binary stars of these types. 
Sirius, with a luminosity of forty-eight times, and 
a surface temperature about one and a half times, 
those of our sun, must have a surface nine times 
as great. Its mass is 34 times the solar mass, 
so that its density must be about o-a. In general 
it is found that all giant stars must be gaseous, of 


B A F C K M 



FlC.Luauoowtj-ttnpanuan diagram. 


density so low that the ordinary gas-laws will be 
approximately obeyed. Dwarf stars may be gase¬ 
ous or liquid or solid, but, if gaseous, they 
are so dense that the gas-laws will be no¬ 
where near the truth. It is now easy to see 
whv, in the giant stars, increase of temperature 
and density go together; this is merely a conse¬ 
quence of Lane’s law. But the dwarfs may be 


thought of as approximating rather to masses of 
fixed dimensions, and for these the luminosity falls 
off as the temperature decreases. 

Our sun radiates light at a rate of about a ergs 
per second per gram of its mass. Gravitational 
contraction, as Lord Kelvin showed, could provide 
energy at this rate for only about so,000,000 
years, and radio-active and chemical energy could 
only slightly lengthen this period. For a giant 
star, radiating at 1000 times the rate of the sun, 
the maximum period would be only a few thou¬ 
sand years. This period is far too short, and it 
is now generally accepted that, so far from gravi¬ 
tation and known sources of energy providing 
the whole of a star’s radiation, they can provide 
only an insignificant fraction. Energy of adequate 
amount can originate only from sub-atomic 
sources, as, for instance, from internal rearrange¬ 
ments in the positive nuclei of the atoms or from 
the transformation of a small fraction of the star’s 
mass into energy. It is a matter of simple calcu¬ 
lation to show that all other stores of energy in 
a star can constitute only an insignificant reservoir 
of energy which, unless continually replenished 
from sub-atomic sources, would be exhausted in, 
astronomically, a moment. Thus the rates of 
radiation and of generation of sub-atomic energy 
must be practically equal, and the luminosity of 
a star will be determined by the latter rate at any 
instant. 

We may now think of the evolution of the 
stars as represented by the march of a vast army 
through our diagram (Fig. a), the individuals 
keeping, for the most part, within the marked 
belt Each individual takes bis marching orders 
from the supply of sub-atomic energy, and so 
long as we remain in ignorance of the exact 
source and nature of this we cannot be certain 
whether the motion of the army is up or down, 
or even that it is all in the same direction. But 
if we are right in conjecturing that the stars were 
born out of a nebula of very low density, the 
order of march will be from low density to high; 
our army will be marching downwards in the 
diagram. Its tail, except for a few stragglers, is 
about at absolute magnitude -4, its head is lost 
in darkness. In the next lecture we must study 
the incidents which may occur during the march 
of this army of stars. 

(To b* continued.) 


Obituary. 


Da. A. M. Killas. 

B Y the death of Dr. A. M. Kellas we have 
lost one of the best authorities on the 
effect of high altitudes on the human system. No 
one else had so great a practical knowledge, or 
worked scientifically at the subject with more 
persistence than he. 

Born in Aberdeen, he was educated there, and 
afterwards went to Edinburgh, London, and 
Heidelberg. For some time he was assistant to 
NO. 2696, VOL. 107 ] 


Sir William Ramsay, and afterwards lecturer on 
chemistry at Middlesex Hospital. 

As a teacher he was most successful, taking 
endless trouble in helping backward students. In 
pure chemistry he did little research, his chief 
contribution being a long and careful investigation 
on “The Determination of the Molecular Com¬ 
plexity of Liquid Sulphur," published in 19x8. But 
during the last ten years he gave up most of his 
spare time to study the physiological and physical 
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difficulties connected with the ascents of high 
mountains 

This subject he was particularly fitted to inves¬ 
tigate, for he had probably climbed to heights 
above ao,ooo ft more often than anyone else For 
instance, in 1910, in the Sikkim Himalaya, he was 
nine times above so,000 ft, the highest altitudes 
being the first and only ascents of Pawhunn, 
33,180 ft, and Chumiomo, 33,430 ft 

He also visited other parts of the Himalaya, the 
Nanga Parbat district, north of Kashmir, and 
Garwhal, where last summer he reached 23,600 ft 
on Kamet It was, however, in Sikkim that he 
did most of his mountaineering 

From time to time he published papers and re 
ports m the Journal of the Royal Geographical 
Society and in the Alpine Club Journal But as he 
was of a retiring disposition, there are few 
accounts of his extraordinary mountaineering 
record Perhaps his most important paper was 
on “ A Consideration of the Possibility of Ascend 
ing the Loftier Himalaya ’ (Journal of the Royal 
Geographical Society, 19x7), in which he dis¬ 
cussed all the factors conditioning acclimatisation 
to high altitudes, and the question whether it was 
possible to climb Mount Everest His conclusion 
was “ A man in first rate training, acclimatised 
to maximum altitude, could make the ascent of 
Mount Everest, without adventitious aids (1 e 
oxygen), provided that the physical difficulties 
above 215,000 ft are not prohibitive ” 

Dr Kellas had a unique knowledge of the Sik¬ 
kim Himalaya, and his death has deprived the 
Mount Everest expedition of one of its most valu¬ 
able members, for he had studied the geography 
of the country round Mount Everest more deeply 
than anyone else 

Wp regret to report the death, on June 26, of 
Mr Wiliiam Shacki bton, at the age of fifty 
Mr Shackleton received his early training at the 
Keighley Institute, and after completing a three 
years’ course at the Royal College of Science 


became an assistant to the late Sir Norman 
Lockyer By his skill and enthusiasm he con¬ 
tributed largely to the success of the early work 
at South Kensington on the photography of stellar 
spectra In 1893, in company with Mr Albert 
Taylor, he observed the total edipse of the sun in 
Brazil, and was one of the first to obtain photo 
graphs with a prismatic camera of adequate 
power In 1896, with Dr P J Stone, he took 
part in the expedition which was conveyed to 
Novaya Zemlya by Sir George Baden-Powell m 
his yacht Otana Favoured by a brief inter¬ 
ruption m a snowstorm, he then achieved a 
notable success in photographing for the first 
time the complete " flash ” spectrum, with per 
feet definition, notwithstanding that an accident 
to the yacht had left but little time for prepara 
tion On this occasion some admirable photo 
graphs of the corona were also obtained under 
his supervision This expedition was further 
memorable for a meeting with Nansen at Hammer 
fest on his return from the polar regions 

For some years Mr Shackleton was occupied 
with the late Dr Common in the design of range 
finders and other optical instruments, and a 
special interest m optics was added to that m 
astronomy during the remainder of his life In 
19015 he took up an appointment at the India 
Stores DepAt as Inspector of Scientific Supplies, 
and scientific workers in India have profited much 
from his extensive technical knowledge and care 
ful supervision of their requirements Mr 
Shackleton was elected a fellow of the Royal 
■ Astronomical Society in 1893, and of the Optical 
1 Society in 1913 He was secretary of the Optical 
Society from 1916 to 1920, and rendered valuable 
services to the society m that capacity, besides 
contributing papers of practical importance he 
was a vice president of the society at the time 
of his death Mr Shackleton’s health had not 
been good for several years, but his death came 
unexpectedly, and will cause deep regret to his 
many friends in scientific and technical circles 


Notes. 

A chkmicai laboratory of a new type was opened at of large scale conditions which it has hitherto been 

the Imperial College of Science and Technology by possible to acquire only by actual works experience 

Mr A J Balfour on June 24 The laboratory is fitted Moreover the means for preparing initial material m 
with apparatus of a size which will render it necessary large quantities will be of the greatest value for the 

for chemical processes to be carried out under con- research workers in the chemistry department of the 

ditions closely resemhlmg those which are present on college It is hoped that a full description of the new 

the large scale Just as the ordinary scientific labora- laboratory with illustrations, will appear In a forth- 

tory contains specimens of all types of apparatus neces- coming number The equipment was provided by Mr 

sary for small-scale work the new laboratory con- w G Whlffen, an old student of the college, 

tains appliances which will enable the student to carry 

through the corresponding large-scale operations in a Ws learn from the Times of June 24 that the West 
manner which will render it possible for him to study London Hospital is In possession of electrical plant 

the influence of those factors, such as heat exchange, capable of delivering current at 200,000 volts for X ray 
etc, which are not of vital Importance in ordinary purposes The X-rays are of a penetrating character 

laboratory work Students, and especially research dnd are being used for the treatment of patients 

students, whether they intend to follow an academic suffering from malignant disease, on the lines laid 

or an industrial career, will thus obtain a knowledge down by the Bavarian doctors Seitz and Wintz The 
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uw of more and more penetrating X-rav* In medical 
work has been a gradual .growth and quite apart 
from any marked differential action which the abort 
wave length radiation may have on cancer cell* as 
compared with the longer wave lengths the employ 
tnent of the more penetrating rays has technical ad 
vantages when dealing with deep-seated tumours 
One sees in their use a natural development which 
depends very largely upon the electro-technician It 
is greatly to be deplored that statements as to how 
this development may improve the results of cancer 
treatment are based not upon facts but upon the 
hopes of those engaged in this work The use of 
X rays and of radium in the treatment of cancer has 
been justified by results and these results continue 
to improve but we think that the public may be 
expecting more than is warranted when it is told 
that a conservative estimate of the possibilities of 
the new treatment is to put the number of cures in 
the future at double that ever known in the past 

On June 37 the president of the Royal Society of 
Arts the Duke of Connaught presented the Albert 
medal erf the society to Dr J A Fleming in recogm 
tion of his many valuable contributions to electrical 
science and its applications and specially of his 
original invention of the thermionic valve now so 
largely employed in wireless telegraphy and for other 
purposes It may be of interest to recall the un 
portant part that Dr Fleming played in the develop¬ 
ment of the thermionic valve and its applications to 
wireless telegraphy and telephony The first form of 
valve was made in 1904 and led to revolutionary 
developments in that and other branches of electro- 
technics It is perhaps less generally realised that 
he gave scientific assistance In the early developments 
of wireless ” so far back as 1899 and directed some 
of the constructional work in connection with the first 
long-distance station at Poldhu Dr Flem ng was 
also actively connected with the early progress ot 
electric lighting In this country In 1882 and for 
twelve years after he held an advisory position with 
the Edison Electric Light Co of London and later 
with die Edison and Swan Co He carried out the 
installation on board one of the first ships of the 
Royal Navy to adopt the new llluminant when 
it was introduced in 188a and during succeeding 
years assisted several of the London companies and 
provincial corporations in electric lighting matters 
Still older is his connection with telephony for 
so far back as 18*9 he wu scientific adviser to the 
Edison Telephone Co formed to begin telephone 
exchange working in London Other scientific work 
which Dr Fleming has accomplished includes an im 
portint research Into the electric and magnetic pro¬ 
perties of matter at very low temperatures earned out 
m conjunction with Sir James Dewar 

On June 22 a portrait of Sir Napier Shaw painted 
by W W Russell was presented to him by the staff 
of the Meteorological Office South Kensington for 
pr eser v a tion in the office A copy of the portrait was 
presented to Lady Shaw 

An International Hydrographic Bureau has been 
established at Monaco with the following directors 
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Vice-Admiral Sir John Parry (Great Britain) Capt 
Phaff (Netherlands) and Capt Muller (Norway) The 
secretary is Capt Spicer-Slmson (Great Britain) 

It is announced In the Bntuh Medical Journal for 
June 25 that the International Labour Office has de 
aded to appoint a committee of experts to deal with 
the question of Industrial hygiene Accordingly letters 
have been dispatched to the Governments of Great 
Britain France Belgium Germany Holland Italy 
Spa n Sweden Switzerland and Japan Inviting each 
of them to nominate one of its health inspectors or 
factory Inspectors as a member of the advisory com 
mittee The committee will meet from time to time 
preferably on the occasion of the International Labour 
Conference and its members will keep in touch with 
the International Labour Office and its industrial 
hygiene section by correspondence 

The twelfth annual meet ng of the Oxford 
Ophthalmdogical Congress will be held on July -9 
when the following communications will be made — 
Discussion on The Causes of Infect on after Extrac 
tion of Senile Cataract Dr V Morax and others 

Stereoskopometry R J E Hanson Petrosal 
sinus sepsis A Greene The Doyne memorial lecture 
on Heterophona E E Maddox An instrument 
which is set m motion by the eye 1 e by vision or 
by proximity of the human body eg the hands Dr 
C Russ Experiences of 606 and its substitutes in 
eye diseases J Hem The trench operation for 
chronic glaucoma with account of cases N C 
Ridley A plea for early dtagnots and operation in 
chronic glaucoma with some remarks upon the 
treatment of acute glaucoma Dr T H Butler A 
modified operation for chronic glaucoma P H 
Adams Some points in the performance of the 
Lagrange operation for chronic glaucoma B Cnd 
land Loss of vitreous during cataract extraction 
Dr T H Butler Sight testing with coloured test 
types P J Hay Some points of interest in the 
work of a school oculist Dr H Mcllrqy 

An exhibition free of charge of Egyptian antiqui 
ties from Tell el Amarna will be held in the roams 
of the Society of Antiquaries on July 5 13 from 
10 a m to j pm A lecture on The Season s Work 
at Tell el Amarna w II be del vered by Prof T E 
Peet on July 7 at 8 30 in the Royal Society s rooms 

Thb seventy thud annual meeting of the Somerset 
shire Archaeological and Natural History Society will 
be held at Crewkerno on July 19-ai under the 
presidency of Sir C Hercules Read who will deliver 
his presidential address Somerset Archaeology—a 
Suggestion at 1110 am on the opening day 

Ths first exhibition of prehistoric art organised by 
the Society of Friends of Art under the superintend 
ence of the well known ardueologiet Don Elias 
Torino is now being held at Madrid The object of 
the exhibition is to display reproductions of die re 
markable aeries of rock paintings from the Spanish 
caves the first discovery being that of the Altamira 
cave paintings by the small daughter of the archaso- 
logist Sautuola In 1879 Since that date discoveries 
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encouraged by th« Prince of Monaco and other*, have 
been made in great number* The present exhibition 
includes what are supposed to be example* of early 
Iberian script figures of suns fishes horseshoes 
women weaving short skirts drawings of the chase 
tiny and most artistic stags from the eastern regions 
of the Peninsula and splendid life sue wild boars and 
buons from Altamlra in the north west These 
figures in drawing and colouring are splendid 
examples of prehistoric art 

Baron Edmond db Rothschild has intimated to 
the Pans Academy of Sciences his intention to place 
at the disposal of the Academy the sum of 10 000 000 
francs for the purpose of creating a fund for the 
development of physico-chemical research in France 
According to the Morning Post the revenue from the 
capital sum will be used first for assisting young 
students who devote themselves to pure science 
secondly to furnish investigators with the means to 
carry out their work thirdly to help inventors who 
have made discovenes as a result of being assisted 
by the new foundation to take out patents protecting 
their discoveries and fourthly to create later on it 
it should be deemed necessary an institute with 
laboratories to be named after the founder 

At the annual general meeting of the Rbntgen 
Society held on June 16 the following officers and 
council were elected —President Prof J W Nichol 
son Vice-Presidents Dr G H Rodman Sir Ernest 
Rutherford and Sir William Bragg Hon Treasurer 
Mr Q Pearce Hon Secretaries Dr E A Owen 
and Dr J R Reynolds Hon Editor Dr G W C 
Kaye Council C Andrews Dr H Black A E 
Dean Major Kenelm Edgcumbe N S Find Dr 
F L Hopwood Dr F H Johnson Dr R Morton 
C E S Phillips Prof A W Porter Prof A O 
Ranktne and Sir Archibald D Reid 

Thr seventy fourth annual meeting of the Palaeonto 
graphical Society was held in the rooms of the 
Geological Society Burlington House on Friday 
June 17 Mr E T Newton vice-president in the 
chair The report referred to the completion of Dr 
Reed s monograph of Bellerophontacea and the early 
publication of a new monograph of carboniferous in 
sects by Mr Herbert Bolton It also announced 
further instalments of the monographs of Pliocene 
Mollusca Palaeozoic Asterozoa and Pleistocene Mam 
malia (Hippopotamus) The size of the annual volume 
had unfortunately to be reduced owing to the higher 
oost of production and to the difficulty of increasing 
the membership of the society Dr J S Flett Mrs 
Longstaff Mr A W Oke and Dr C T Trechmann 
were elected new members of council Dr Henry 
Woodward was re-elected president Prof E J Gar 
wood was elected new vice president and Mr Robert S 
Hernes and Dr A Smith Woodward were re-elected 
treasurer and secretary respectively 

Thx council of the Society of Chemical Industry has 
nominated Prof R F Ruttan of Montreal as presi 
dent for the session 1921-43 Tlje council, in view of 
the fact that the current annual meeting will be held 
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m Montreal requested the Canadian sections to sug 
gest one of their members for nomination for the office 
of president and Prof Ruttan s name was proposed 

Early last year as announced in Nature the 
Medical Research Council by the courtesy of the 
Governing Body of the Lister Institute made arrange 
ments to maintain a national collection of type cul 
tures at the institute The scheme is under the 
general direction of Prof J C G Ledingham with 
Dr R St John Brooks and Miss M Rhodes a» 
curator and assistant curator respectively It now 
appears that mycologists feel the need of a similar 
collection S nee the formation of such a collection 
is not at present contemplated by any institution it 
is considered that the scope of the national collection 
should be extended The British Mycolog cal Society 
has appointed a fully representative standing com 
mittee to consider the ways n which the collection 
can be made most valuable and to adv se and assist 
in all questions appertaining to fungi It is proposed 
to collect and mainta n cultures of fungi of import 
anoe in phytopathology medicine veterinary science 
technology and soil b ology types useful for teaching 
purposes and any rare or interesting species At 
present it is not possible to cope with the innumerable 
strains of common fungi and room can be found only 
for those forms with some published dist ngulshing 
name or symbol The co operation of bacteriolog sts 
and mycologists ls earnestly invited and in return 
every effort will be made to supply the needs of appli 
cants for cultures All communications respecting the 
collection should be addressed to the Curator National 
Collection of iype Cultures Lister Institute Chelsea 
Gardens S W 1 

There was an interesting demonstration of new 
wireless telegraph apparatus by the R M Radio 
Co on Thursday last This company has developed 
and shown in operation a Morse printing wireless 
receiver which in addition to the ordinary detector 
and amplifier valves is provided with another valve 
to rectify the currents that would normally go into 
the receiving telephone circuit so that a relay can 
be made to work The relay is of a sensitive Post 
Office pattern and is actuated by upsetting the 
balance of a Wheatstone bridge arrangement in one 
arm of which the valve is connected The relay con¬ 
trols an ordinary Morse inker so that a permanent 
record of the messiges is produced This apparatus 
is due to Mr F H Haynes of the R M Radio Co 
and Mr V Ramage of the Central News I td and 
can easily take down messages from Pans Moscow 
etc as well as from ship installations up to a con 
siderable distance Capt H de A Donnisthorpe 
also showed a new form of thermionic valve known 
as the R M R tnode In this Improved efficiency is 
obtained by the use of a hemispherical anode which 
avoids the fringing effect produced by the more usual 
cvlindrical electrodes and thus utilises the electron 
stream more completely In a further development 
of this apparatus a “soft’ tube of this kind is sur 
rounded by a current-carrying coil which produce* 
a magnetic field having the effect of concentrating 
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the torn where they are wanted to that an increased 
flow of electrons is produced giving a steeper charac¬ 
teristic curve and improving the sensibility by some 
thing like a further 50 per cent The increased anode 
current when the field was applied was seen by 
means of an ammeter and in another experiment the 
effect of a powerful electromagnet in controlling the 
position of the glow in a softer tube was demon 
strated It was pointed out that this action is similar 
to that taking place in the aurora borealis according 
to the theory that in the layers of reduced pressure of 
the upper atmosphere the earth s field concentrates 
the ions and thus locates the glow produced by the 
bombardment of electrons shot off from sun spots 
This apparatus which Capt Donnisthorpe calls the 
Thermagnlon can also be used to produce con 
tinuous oscillations with an equal gain in efficiency 
Th* tercentenary of the death of Thomas Harriot 
the mathematician and astronomer occurs on 
July 2 Not only was he the most celebrated English 
algebraist of his time but he was also one of the first 
astronomers in England to use a telescope and like 
Galileo Fabric!us and Scheiner was one of the 
early observers of the spots on the sun Bom 
at Oxford In 1560 he was a year older than Henry 
Briggs He graduated from St Mary s Hall and 
became an ardent student of mathematics forty 
years before the inauguration of the first umver 
eity chair of mathematics At the age of twenty 
five he entered the service of S r Walter Ralegh 
by whom he was employed In the survey of the newly 
founded colony of Virginia The greater part of 
Harriot a life however was passed in the ne gh 
bourhood of London where he came under the 
patronage of Henry Percv Earl of Northumberland 
who gave bun a pension and assigned him rooms 
at Sion House which stands on the banks of the 
Thames opposite Kew When the earl was confined 
to the Tower through the complicity of some of his 
family in the Gunpowder Plot Harriot and two other 
mathematical worthies Thomas Hughes and Walter 
Warner often bore him company They were known 
as the three magi Harriot appears to have passed 
an uneventful life and at his death was burled in 
St Christopher s Church on the site of which now 
stands the Bank of England A monument erected 
to his memory was destroyed In the Great Fire of 
1666 As an algebraist Harriot is a connecting link 
between Vieta and Descartes His Artis Analytic* 
Praxis was not published until ten years after his 
death The revival of bis fame as an astronomer 
was due to von Zach who while on a visit to the 
Earl of Egremont in 1784 discovered some of Har 
riot a writings beneath a pile of old stable accounts at 
Petworth Castle while the reduction of Harriot s 
observations of the comet of 1607 formed one of the 
first tasks of Bessel s astronomical career Some of 
Harriots manuscripts are in the British Museum 
At the annual meeting of the Br tish Pharmaceutical 
Conference at Scarborough on June 14 Mr E Seville 
Peck in hie presidential address on British Phar 
maey and its Poesibilit e* said he looked forward 
to the time when pharmacy in th s country shall have 
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established itself as a separate professional entity 
It could not be raised to this status without the 
combined efforts of its members and would have to 
move forward with the advance of general educat on 
and of applied science In his opinion every student 
before registration should be required to pass one of 
the school leaving certificate examinations which the 
Board of Education has recognised as equivalent to 
matriculation While not advocating any serious exten 
sion of the syllabus for the qualifying examination 
Mr Peck favoured the addition of commercial science 
In the major examination which should be renamed 
the fellowship examination practical physiological 
chemistry and bacteriology (with clinical microscopy) 
should be Included among the compulsory subjects 
and steps should be taken to establish a degree in 
sc ence with pharmaceutics as one of the subjects in 
the final examination If pharmacy is to take 
its position with other professional bodies it must 
bring its final qual fication up to university standard 
He looked forward to the ultimate evolution of a real 
profession of pharmacy 

Mrs Scorxbby Routledqe has made another im 
portant contribution to our knowledge of the ethnology 
of Easter Island in her account of a senes of carved 
rocks and stone houses published in the Journal of 
the Royal Anthropological Institute (vol 1 part 1) 
The houses built of slabs of stone procured from an 
adjoining quarry are remarkable The soil is exca 
vs ted on a sloping site the foundations are made 
of large rough cubes of rode on which slabs are laid 
on edjge and the roof Is formed of similar slabs 
The bouse is entered by a rectangular tunnel A senes 
of excellent photographs enables us to understand the 
methods of construction and the accommodation pro¬ 
vided for the occupants 

In Ancient Egypt 1931 part 11 Prof Flinders 
Petrie explains that the work of the British School 
has been moving southward In the course of a 
systematic deanng of the western bank of the Nile 
valley The excavation of the cemetery of Hera 
kleopohs which had been wrecked In ancient tunes 
provided tome important results In particular a 
number of well dated skeletons gave an opportunity 
to compare them with those of other sites on either 
side—Medum Tarkhan and Deahashe This showed 
important differences between the types of the Second, 
Sixth and Ninth Dynasties but the question whether 
the interments were those of nobles or of plebeians 
may to some extent confuse the results 

In the April Issue of the Entomologist s Monthly 
Mtxgaunt Dr R C L Perkins writes on the varia 
tion exhibited by the British species of parasitic 
bumblebees of the genus Psithyrus It is evident 
from the many colour forms which are reoorded m 
this article that variation in these bees has been very 
Inadequately studied- The subject is an Interesting 
one and species of Psithyrus need to he much more 
extensively collected before we shall be able to learn 
the distribution of their vanetal forms Dr Ptrklns 
also refers to the very rare bumble-bee Bomhut 
pomorum Pans A few examples of this Insect were 




June 30, 1921] 


captured by the late P Smith in Devon m 1857 but 
since that tune the species has been lost sight of 
in this country Owing to the resemblance which 
the male bears to a variety of the same sex m 
Pmthynu rupestns, F, and the similarity of the 
female to more oommon Bombi D Perkins is 
of opinion that Bombus pomorutn may have been 
overlooked and possibly may be re discovered by 
some enterprising entomologist 

Pamphlft No 1* (1Q21) of the Economic Senes 
issued by the British Museum (Natural History) is 
written by Mr F I amg and deals with the ubiquitous 
cockroach In addition to the common species ( Blalta 
onentalts L ) three otter kinds of cockroach have 
established themselves in sufficient numbers in this 
cotntry to be occasionally troublesome The general 
reader is far more interested 1 the r control than in 
their biology and Mr I aing fin Is that a powder con 
sisting of three parts of sodium fluor de to one part of 
pyrethrum is a successful remedy The mixture 
should te scattered about the haunts of the cock 
roaches in the even ng and the dead ones rerru ved 
the next morning The powder is harmless to any 
domestic pels and is cheaply and easily prepared 

Tm inhabitants of Buckinghamshire and Hertford 
shire will be grateful to Mr W Whitaker for his 
memoir on the water supply of the two counties 
recently published by the Geological Survey In both 
counties chalk is the principal water bearing rock but 
supplies are also obtained from overlying gravels 
sands etc Tertiary beds and the Greensand and 
Jurassic rocks The dee nest bores recorded are 
1000 ft and from some of the wells more than 
i 000 000 gallons a day are being obtained Numerous 
analyses of the water are given and the details are 
of considerable interest to all concerned in the well 
being of the community lhe geological student will 
be particularly interested in the full description of the 
swallow holes in which surface water disappears and 
which are numerous in Herts Probably the best 
known ire those in North Mymms which can easily 
be seen at Water End here the drainagt of some 
ao square miles of the county is lost Swallow holes 
are found in two sets of conditions along the junc 
tion of the Tertiary beds and chalk and in the chalk 
itself where the saturation level is below the bottom 
of the valley The former are active at all seasons 
the latter may not be Directions are given for find 
ing good examples There is also an interesting dis 
mission on the effect of pumping on the adjacent 
wells 

A paper by Mr S H Warren on A Natural 
* Eolith Factory beneath the Thanet Sand (Quart 
Joum Geol Soc London vol Ixxvi o 238 1931) 
has already raised considerable discussion It is dear 
that many persons would have accepted Mr Warren s 
naturally flaked specimens as eoliths had their early 
Eocene age and their mode of origin not been demon 
strable The specialists m eoliths on the other hand 
maintain that the natural product, due to Interaction 
under earth-tremors, is inartistic compared with an 
eolith for which human origin can reasonably be 
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claimed Mr Warren s natural factory occurs at 
Grays in Essex 

In a short paper of four pages leprinted from the 
Proceedings of the U S Nati > al Vcademy of Sciences 
f r June 1930 Prof A G Wei stcr of Clark Urnver 
sity directs attention to a necessary connection be 
tween the equation of state of a gas and the specific 
heats of the gas at constant (ressure and at constant 
volume which does not take the simple form given 
to it by some authorities In (articular he shows 
that a characteristic equat on cf the form T—pf(v) 
does not indicate that the two sj ecific heats are In 
dependent of the press rc o the ccntrory neither 
of them is a constant or independent of the pres 
sure nor is their d ffere ce consta t although it is 
independent of the pressure Such a gis has no 
cohesion pressure altho igh it may have a finite Joule 
Kelvin effect In the sa e way a gas having a 
characters c equation of the f rm 1 vb(p) although 
it has a zeri Joule Kclv 1 effect has specific heats 
which are neither constant nor ndepen lent of the 
pressure In conclusion Prof Webster expresses the 
opinion that the present method of teaching thermo¬ 
dynamics by means of the equatio s of the ideal gas 
or of the van der Waals equat on is by no means 
conducive to clearness 

We have received from the Decimal Association a 
pamphlet entitled The High Value Penny in which 
a proposal is put forward to increase the token value 
of the penny and employ the existing penny half 
penny and farth ng coins to represent values 30 per 
cent higher than at present thus dividing the shilling 
into ten pence mste id of twelve while leaving the 
values of the shilling and the £ sterling unaffected 
All the existing notes and silver coins would be re 
tamed at their present values and the sixpenny and 
threepenny coins employed as half shilling and 
quarter shilling pieces exchangeable into 5 and 
1 igh value pence instead of 6 and 3 low value pence re¬ 
spectively At convenieice the unpcpular silver three 
penny piece could be withdiawn from circulation and 
a more usefil nickel twoponnj pore 1 sued It is 
chimed that by the adopt on of tl s proposal the 
purchising powci of the penny would be bro ight into 
closer honiony with modern needs Owing to the 
absence of a coin intermediate in value between 
id and 1 Jd the price of articles sold at id before 
the war has been increased earlier than necessary to 
ijd and will be retailed longer than necessary at 
this figure when prices are falling Hie chief 
defects of the recent decimal coinage proposals would 
be avoided by continuing to reckon in pence instead 
of in mils and no new coins or knowledge of decimal 
arithmetic would be required 

In the Meteorological Magazine for May Dr C 
Chree gives a brief account of Recent Wbrk on 
Aurora The subject was suggested to him by the 
installation of an observatory in Shetland one of its 
objects being auroral observations Due acknowledg 
ment is made of the work done by Norwegian phy 
slcists Arcs and curtains are said to be the most 
frequent forms of aurora portrayed and many if 
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not all are built up of ray* Illustration* ate given 
both from drawings and from a photograph the pre 
ference being given somewhat to the former method 
although reference is made to the method devised by 
Prof Stormer of measuring auroral heights by taking 
photographs simultaneously from the two ends of a 
base, the inclusion of stars determining the position 
of the aurora in space Reference is made to the 
exceptional occurrence of aurora in England whilst it 
is said that in high latitudes aurora seems to be the 
rule rather than the exception when the sky is free 
from cloud and the absence of strong moonlight per 
mits It is suggested that the spectrum of aurora at 
different heights may add to our knowledge of the 
composition of the atmosphere and throw light on the 
electrical conditions of the air whilst relations to 
wireless phenomena are also foreshadowed The 
occurrence of aurora associated with the sun spots 
in May although apparently of little importance in 
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England may In more northern latitudes afford useful 
information 

Wx understand that part i of vol iv of Annual 
Tables of Constanta and Numerical Data Chemical 
Physical and Technological, • is now ready The 
work since 1910 has been published under the 
patronage of the International Union of Pure and 
Applied Chemistry Copies are obtainable from M 
Ch Mane 9 rue de Bagneux Pans 6* 

Mr W H Robinson 4 Nelson Street Newcastle* 
upon Tyne has just circulated a lengthy catalogue 
(No 3 1921) of upwards of 1000 secondhand books 
The contents are of a varied character but many 
items should be of interest to readers of Naturk 
eg a number of bodes illustrated by Thomas and 
John Bewick folk lore publications and those in the 
large section devoted to science and technology The 
prices asked appear verv moderate 
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Occultation OF VtNus A daylight occultation of 
Venus will take plate on Saturday morning July 2 
(civil reckoning) The planet s stellar magnitude will 
be -39 and it should be plainly visible to the naked 
eye especially with the lunar c escent as a guide 
The following t ble is extracted from the BAA 
Journ for M ly p 302 — 


Greenwich 

Edinburgh 

Liverpool 

Dublin 


5118 6 142 
S 66 6 10 4 
S 63 6 82 


A t .r om 
67 262 



59 27» 


23 33 
22 31 
22 31 
20 29 


The ti ties are for the centre of Venus they should be 
diminished by about 05m owing to the error of the 
moon s place Venus will be just half illuminated 
The occultation (disappearance and reappearance) of 
the illuminated limb will take place about 28s later 
than the centre Accurately timed observations of the 
different phases will be of use for correcting the places 
of moon and planet 

Circular No 10 of the Cracow Observatory gives 
full details of the circumstances for about 400 stations 
spread over Europe These circulars are written in 
Prof G Pcanos Latino sine flexione which is 
easily read by anyone with an elementary knowledge 
of I atin or the derived languages 


Tub Total Amount op Starlight —Prof Newcomb 
pointed out the importance of ascertaining the total 
amount of light given to us by all the stars including 
those that are altogether invisible as units in the 
largest telescopes It is only in this manner that limits 
can be fixed to the amount of light given by the 
fainter and more distant stars Prof Newcomb him 
self made observations for this purpose (Aslrophys 
lourn vol xiv) he was followed by Mr G J Bums 
(Atlrophys Journ vol xvi) Mr L Yntema (Gronin 
gen Publications No 22) and Dr P J Van Rhijn 
The last named has now made a new and more com 
plete research (Groningen Publications No 31) 
utilising the experience previously gained and 
analysing the total skylight into its components An 
artificial star of magnitude about 5 was used formed 
by reflection from a bulb its light was compared 
with that of standard stars and then spread out by 
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changing the focus until it became equal to the sky 
| light The observations were made at Mount 

I Wilson the nearest towns were distant 13 km and 

26 km and the effect of their lights was found to 
be inappreciable above altitude 35° Use was made 
of the star counts in different galactic latitudes to 
estimate the increase of starlight as the galaxy is 
approached I he final result is that the total starlight 
is equal to 1440 first magnitude stars (V nte 1 a found 
1350) and that the skylight is m ide up as follows — 
Starlight 17 per cent zodiacal light 43 per cent 
(this varies at different hours of the night) perpetual 
aurora 15 per cent (it is noted that Prof Slipher 
J found the green auroral line on all photographs of 
1 the sky spectrum) the preceding sources scattered 
by the atmosphere 25 per cent The starlight has 
been reduced to the zenith by the application ot 
Abbot s coefficients of atmospheric absorption The 
starlight per square degree in various galactic lati 
tudes is I at o° o 085 Jat io° o 065 lat 20° 

0044 lat 30° 0026 lat 40° 0015 lat 50 

0014 lat 6o° 0012 lat 70 0 0011 lat 8o° 

0010 and lat 90° 0010 (the unit is mag 10) 

Pkriodiciiv of Vaiuible Stars In order to f cili 
tate further restar h on the cause of the period city of 
var able stars Dr J G Hagen ha collected together 
n the May numb r of Scicnt a the salient differences 
between the stars of jeriod less than three months 
and those of greater period 1 he short period stars 
change less than 15 magnit ide while thos of long 
period change three or four magnitudes For the 
former the m n rrn are sharp followed bv a rapid 
recover) while for the latter the minima are 
flatteied and the recovery relatively slower The 
long rerods oscillate while the short change in 
the same ducction with time The former 
collect about 300 days the latter about half a day 
and five days The long period stars are generally 
orange red in colour and are spread evenly over the 
skv while the short period stars are whitish yellow 
and collect in the Milfev Wav 
Dr Hagen looks forward to the appearance of the 
results of the Mount Wilson measurements with the 
new 100 in telescope and hope* that it will then be 
possible to test whether the phenomena can all be 
explained b\ the theory that the variable staff are 
binaries 
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Royal Sanitary Institute Folkestone Congress, June 20-25 


T HE Royal Sanitary Institute was founded in 1876 
Tor more than forty years it hns been as it were 
a chorus to interpret to the official and general public 
the methods of applying scientific ideas to the 1m 
provement of the environment and to the promotion 
of individual health Among its earliest congress 
presidents it included Edwm Chadwick Ward 
Richardson Douglas Galton and others well known 
in the history of the modern public health movement 
The annual congress has always been a convenient 
occasion either tor the announcement of some fresh 
application of hygienic ideas or for the discussion of 
administrative difficulties in their realisation This 
year the congress was held at Folkestone "lhe Earl 
of Radnor was president In his address he pleaded 
for the retention of the voluntary hospital system 
arguing that unpaid medical service is somehow 
superior to paid service There is perhaps a sense 
in which the consultants of the great and small hos 
pitals are unpaid but it is an abuse of words to 
suggest that they are philanthropists The hospital 
problem however is rapidly coming to a point when 
discussion will yield to action and with their usual 
elastic adaptivity our institutions will emerge into 
something better The science ’ of the transition 
will not be traceable until after the event His lord 
ship s plea was put with lucidity and dignity—a 
typically good lllustrition of a voluntary admmistra 
tor 8 attitude The later discussion on h< spital ser 
vice and medical service generally took a much 
videi sweep and made manifest how far we have 
already travelled along the lints of official medical 
organisation But this is a prait cal rather than a 
scientific question and may saftlv be left to the 
administrators 

Not so the question of smoke prevention Doubt 
less it is a practical question and is probably as old 
as the oldest British health congress It is one of 
the by products of the industrial revolution From 
the merely commercial point of view the waste has 
been incredible whether we think of the factories or 
of the home fires but not until the last twenty or 
thirty years have the evil effects of smoke spoiled 
light and air begun to be understood or studied 
scientifically More than twenty years ago at Glas 
gow Sir William Ramsay in a popular lecture put 
forward the suggest on that the fog clouds due to 
smoke absorbed the sun’s violet and ultra violet rays 
and therefore prevented thflse rays from having 
their proper germicidal effect on the bacterial life of 
the streets hence the increase of microbic epidemics 
The remedy he said was to use gas fires Sir William 
Ramsay at a later stage bettered this when he sug 
gested the produettor of energy from coal without 
bringing it to the surfree These suggestions deserve 
exploiting But Prof Leonard Hill of the Medical 
Research Council s Department put the whole 
problem in a new setting This is what we should 
expect from a man whose experimental work has 
given a richer meaning to the term ventilation 
and shown that our cardinal practical concern should 
be with the cooling rate of the body in relation to 
the air On the present occasion he explained the 
peculiar effects of light particularly the visible rays 
Men live long who work in the clean moving air 
and sunshine of the fields While the expectation of 
life for females (1911-ia) In We tmorland was 66 6 
and In the rural districts of Norfolk and Suffolk 
<1-03 it was In the county boroughs of the North 
49-93 in Middlesbrough 4663’* It need not be 
assumed that the whole responsibility for this rests 
on smoke but the cumulative case against it is very 
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strong On the other hand the positive value of 
light in its effects on metabolism is extraordinarily 
high This is accepted in therapeutics fhe visible 
(luminous) rays of sun! ght are of immense import 
unce because they penetrate the skin ind locally 
warm up the blood which absorbs them in the sub 
cutaneous vessels while the body is a whole is kept 
cool by the coil moving nr (This refers to the 
sun tre itment of tubercular bones and joints in Alpine 
sanatoria ) On the other hand the dark heat rays 
are absorbed by the surface of the skin and make this 
warm The ultra violet rays h ive also no power to 
penetrate They are absorbed by as little as one 
tenth of a millimetre of the outer horny layer of the 
skin It is then the luminous not the ultra violet 
rays that have so powerful an effect on health 
Hie inference from this double fact is obvious 
Sunlight warming the blood locally cold moving 
ur keeping the body cool and stimulating meta 
holism open air exercise—these are the great 
factors for health next to good food and sufficient 
sleep and of these the people of the cities are largely 
deprived There m many practical deductions out 
it will take the medical schools and the admmistra 
five authorities a long time to exhaust the value of 
this piece of science revealed hv rese irch 
In supplement to Prof Hills pajer Dr Owens 
of the Committee on Atmospheric Pollution gave 
ictual figures as to tne tons of m liter per square 
mle deposited from the air The broad facts arc 
(a) that industrial smoke is a snail fraction of the 
whole and can be completely controlled b> existing 
methods and (b) that do nestic smoke ac Hints for 
i vistlv greater Quantity and at present cannot be 
controlled I'll at is the smoke problem 
There were manv other practical discissions each 
imolving a good deal of nascent sc ence For 
exanple the d scussion of infant feeding is in Sfite 
of the innun era! le lrmv of skilled observers still 
losng itself among unri solved factors Dr Vynne 
Borland showed that in certain cases the overfeeding 
of infints results in wasting This conclusion was 
1 ised on carefully analysed cases Dr Jervis gave other 
casps to show that in certain forms c f malnutrition 
n > variation of food has anv efl ct and that her 
we are face to face with unknown factors such as 
deficiency or excess of secretion n the endocnnal 
glands It seems clear that until the relatively rough 
work of clinical tr atment can be better illuminated 
by the work of the laboratories we shall have to 
continue our practice empirically 
Science is taking a steady grip of industrial fatigue 
Mr Wilson of the Industrial Fatigue Research 
Board gave a summary of results under the title 
Some Effects of F ivironment on Efficiency and 
Safety Temperature humidity ventilation an<J 
lighting all have definite relations to output but the 
precise effects are not ease to estimate Heavy work 
in high temperatures prodices more in winter than 
in summer Good ventilation is found to neutralise 
t«.n reducing effects of humidity In silk weaving 
artificial light reduces production by 10 per cent 
compared with daylight There Is an obvious case 
for continuing research into these raw materials 
of industry if only to secure some scientific basis for 
a system of welfare work ’ 

The science of rat destruction was represented at 
the congress Research has not got much be\ond 
the aniseed * of the older rat-catchers and certain 
familiar poisons Mr Claremont of the Ministry 
of Agriculture gave a careful summary of facts 
'Hie rat it appears is ‘ peculiarly «usceptible [to 
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poisons] for it has a very delicate stomach and I 
believe cannot vomit at any rate does not readily 
do so There is room for an extended biological 
and psychological study of the rat for it does seriously 
affect the commerce of the world both directly as a 
consumer and indirectly as the international earner 
of plague 

Perhaps the most fascinating item of the congress 
programme was the popular lecture by Prof Mel 
uutby of Sheffield on Vitamins A health con 
gress without a discussion on diet would be a 
solecism and to-day the whole theory of diet has been 
transfigured by the vitamin hypothesis It is well 
to regard the word as provisional for m this way 
the methods of research are likely to remain more 
fluid No one has established a better right than 
Prof Mellanbv to be heard on the recent develop 
ments He set forth the data with persuasive lucidity 
He showed that experiment discred ted the old view 
that diet could be exhaustively expressed in terms of 

r items carbohydrates fats salts and water There 
a sextum quid From Eyck nan s discovery that 
berl-beri was due to rice robbed of certain portions 
by polishing to the latest experiments with puppies 


to show the production and arrest of tickets Prof 
Mellanby made dear the reasons for assuming the 
existence of the three factors Fat soluble A water 
soluble B and the antt-ecorbutic factor The work 
of Prof Mellanby and his wife in this field is well 
known to the technical and official public but there 
is much need to spread the ascertained facts among 
the wider public for this is the only wav to generate 
sufficient pressure to secure that the consumer shall 
have the benefit of the latest discoveries The fact 
that hypotheses are disputed is no reason for not 
making them known In this matter the facts even 
as now ascertained are of high practical value The 
physiological and biochemical departments of the 
various schools ought to work m more intimate touch 
with the administrate public especially with the 
clinical investigators 

Of the congress as a whole it can be said truli 
that the mayor and councillors did everything to 
show that they understood the importance of the 
institute s educational work and as we parted in the 
dean an- and light of a perfect summer day we 
assured each other that on the scientific as well as 
on the social side it hid been i serv nice congress 


The Importance of Research in the Development of the Mineral Industries 1 

By Sir Richard Redmayne K C B 


'T*HE present state of the civilised world is 
* economically paradoxical The need for com 
modities is very great yet the production of them 
is so costly that industry is languishing for lack of 
orders On the termination of the war after four 
years of excessive waste and destruction the world is 
found short of houses food and other commodities 
railwavs and rolling stork are in sad need of repair 
restoration and expansion the output of fuel the 
life-blood of our economic existence is greatly 
decreased, and the mines from which it is produced 
are in a backward state of development 
The cessation of hostilities was succeeded al nost at 
once by a period of feverish industrial activity—it 
would be erroneous to apply the words general 
proepenty —followed by a cycle of great depres 
sion Tine demand for goods is great but production 
is falling What is the explanation? It lies I think 
in a combination of circumstances — 

(i) A feeling of insecurity due to unsettled political 
and financial conditions Hence a disposition to con 
serve rather than to utilise m commercial ventures 
such capital as is available 
(a) The incidence of rate of exchange 

(3) The high cost of production consequent on the 
high cost of living and the higher standard of com 
fort demanded (and rightly demanded) by the labour 
fog classes than formerly obtained 

(4) The lower and still apparently decreasing pro¬ 
ductive power of labour 

The first two conditions will In part right them 
•elves in process of time as the various political 
problems are solved or partly solved, and rates of 
exchange will then tend towards the normal but a 
very great deal depends upon the last two conditions 
as the future position of production is not easy to 
forecast Higher and cheaper production is a d fficult 
desideratum to obtain in view of the high rate of 
wages now ruling and the dirmmihment in working 
time either achieved or claimed by the manual workers 
a t the day and these are demands which are not likely 
to show ranch abatement m the future What is the 
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solution? Ihe an.wei I venture to give the solutioi 
which I presume to propound to this problem is. 

research To discover by research cheaper means 
of production and by research to create new outlets. 

Ihe object then of my address to-day is to direct 
attention t> the necessity for research work in the 
mineral industries Let me make more clear what I 
have in mind bv tak ng one special case m point a 
most important case—that of coal It is an axiom 
that a cheap and plentiful supply of suitable fuel is 
necessary for our prosperity as a manufacturing 
country This situation will remain and is bound to 
remain until some other means of producing power 
cheaply is discovered 

I think it may be taken that roughly speaking 
the rate per cent of return on the capital invested m 
coal mining in Great Britain over the 11st hundred 
and fifty years has on the average not varied much 
—reckoning in say periods of ten jears yet the 
progress made during the fast two or three genera 
tions in every respect except m the rate of return on 
capital has been enormous 

Thus such everyday features of a colliery working 
at the present time as shaft cages and guides the 
safety lamp the steam locomotive the trade m coke 
and by products ventilating fans wire ropes 
mechanical haulage mechanical screening the use of 
compressed air the application of electricity to signal 
lmg lighting and motive power and the mechanical 
cutting of coal have all been introduced in the course 
of the last hundred and twenty years There is 
scarcely an appliance (save the simplest tools) or a 
machine in use at a modem colliery which could have 
been made at the beginning of the n i n etee n th century 
and during this period the wages Of the workmen—I 
omit the war period and the p r esent abnormal tone 
from consideration—have been increased certainly 
between 300 and 300 per cent, and this though the 
pice of coal did not greatly increase as a matter of 
fact between the years i8s8-iqoo the variation was 
small and the price was lower in the latter year than 
in the former 

It was because of the im p rove m ent s introduced Into 
coal mining that it was posrfbte to keep down foe 
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coat of production, allowing of an increasing trade 
Mag done and the maintenance of a fair return on the 
capital invested in the industry. Further improve¬ 
ments are, to my mind, the only satisfactory solution 
to our present economic difficulties. Let me repeat: 
Lessen the cost of production by applying new 
methods, the result of research, and by research dis¬ 
cover extended and new uses for minerals Let me 
briefly indicate examples of possible research work in 
the mineral industry. 

Coal —mineral fuel—naturally occurs at once to the 
mind. I am one of those who believe that the cost 
of production can be reduced by the wider application 
of the most up-to-date methods of the “getting” of 
the coal, in the transport and usage of the coal, but 
I doubt very much, even if and when these methods 
are applied to the fullest extent practicable, whether 
it will be possible to reduce the price to quite the pre¬ 
war level 

In some of our largest industries coal, next to 
wages, is the highest item of cost The wav of re¬ 
search would, therefore, appear to lie along the lines 
of the more efficient use of coal 

We know in the smelting of Cleveland iron in 
Yorkshire under present methods that about 74 per 
cent of the total available heat of the fuel used is 
usefully applied, which for economy of smelting 
large quantities of iron is a remarkable result 
to have achieved. But is it bevond the hounds 
of possibility to reduce the consumption of one ton 
of coke to produce one ton of iron' 1 ' And, as was 
pointed out by the Coal Conservation Committee in 
their final report of iqi8, the economy of fuel which 
would result from the combination in single units of 
coke-ovens, blast furnaces, steel furnaces, and rolling 
mill* would be very great indeed. The idea was fore¬ 
shadowed in Belgium and Germany in the early years 
of the present century, and in iqio Mr. T. C. Hutchin¬ 
son, in his presidential address to the Cleveland In¬ 
stitution of Engineers, expressed the view “that the 
time would shortly come when ironstone would be 
brought in at one end of the works and finished steel 
would be tamed out at the other, only such coal 
being used as was required for the coke-ovens to 
make sufficient coke to smelt the ironstone ” In ion 
Mr. Hutchinson repeated this belief at the Brussels 
meeting of the Iron and Steel Institute, and in iqia, 
In his presidential address to the Iron and Steel Insti¬ 
tute, Mr. Arthur Cooper also expressed the belief 
that the time was close at hand when the iron and 
steel industries would be forced by the stress of com¬ 
petition to adopt this reform. 

The economic utilisation of low’-grade fuels is a 
matter of great moment. There are in the United 
Kingdom, as In all coal-producing countries, vast 
quantities of coal which It does not pay to work owing 
to the low price realisable thereon. Probably the use 
of so-catled colloidal fuel offers a solution, and will 
render the use of these low-grade coals practicable 
and profitable; for very fine coal mixed in about equal 
quantities with fuel oil produces a fuel which can be 
burnt in the same way as oil, and, bulk for bulk, 
though not weight for weight, gives in thermal value* 
results equivalent to those of the fuel oil alone. 

The recovery of coal and its more perfect cleaning 
by the froth flotation process, for some years applied 
to the recovery of metalliferous ores from their asso¬ 
ciated gangue, presents features of interest and prob- 
tbit prof) table remits. 

The low-temperature carbonisation of coal, too, is 
at present occupying die minds of many investigators 
ami may lead to the more extensive me of low-grade 
fuels. But to be commercially ’successful such a 
process should be continuous, and the resultaat fuel 
capable of feeing toW at a price below that of coal. 
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Oil Shale .—The stores of liquid mineral oil will not 
last for ever; indeed, it is probable that the next 
fifty years will see, if not the exhaustion of this source 
of oil, a great reduction in the supplies available. We 
must turn, therefore, towards distillation of oil- 
bearing mineral- oil shales and coal—to take the place 
of our present petroleum supplies. Although there are 
verv few retorts erected in the United States for the 
treatment of oil shale, and such «9 are are being 
applied to expeiimental purposes only, yet even that 
country of oil supplies is turning its attention to the 
consideration of its oil-shale potentialities. Research 
work would naturally be directed low ards the economic 
desulphurization of the oil and the minimising of losses 
in refining, so allowing of oil shales being worked 
which at present cannot be made available. The loss 
in refining oil from Scotch oil shale is about 23 per 
cent, of the crude oil treated, as compared with a loss 
of 3J-4 per cent, onlv tn the case of straight-run refin¬ 
ing of American petroleum The process of tefimng 
is the process of getting nd ot offensive substances, 
but in those cases where lefinement results in such 
high losses, as in the case of shale oil, it is probable 
that other than the objectionable substances ate lost— 
substances which might be retained w ith advantage in 
the finished product. 

Iron — 1 have alrcadv alluded to the cheaper reduc¬ 
tion of iron 01 es. lhe available reserves of high- 
grade iron ores in Great Bntnin arc vastly nearer 
exhaustion than are the coal supplies. More and 
more, too, the world will have to turn to the poorer 
grade of ore -a wide field is here offered for research 
work in devising economic methods for their reduc¬ 
tion. The economic smelting of ferruginous sands, in 
which connection may lie mentioned those of Sweden 
and New Zealand, has so far defeated the efforts of 
metallurgists, rich in iron though these sands are. 

In connection with blast furnaces, two products, the 
possible recovery of which is worth investigation, are 
those contained in the dust in the gases, namely, 
iron and potash, these dusts contain a nigh percentage 
of iron. 

The possible economic recovery of vanadium, a 
mineral much in request in respect of the manufac¬ 
ture of a certain class of steel, from ashes of car¬ 
bonaceous substances has been mooted 

Minerals Used to Harden Steel —In icspect of 
several minerals which until of late vears were un¬ 
important, or comparatively so, an important use has 
been found in connection with steel. One of these is 
tungsten. Tungsten metal powder is, as all metal¬ 
lurgists know, required for the manufacture of high¬ 
speed tools. The position in respect of tungsten is 
one which is at present exercising the minds of those 
interested in its extraction from wolfram; the busi¬ 
ness is now practically unprofitable During the war 
high-speed steel was in great demand; now the 
demand has fallen a wav. Cannot new uses be found 
for tungsten ? I have heard that the metal can be. 
used for making pnno-shings The application of 
tungsten to brnnehes of industry other than to steel 
offers a fruitful field for research. 

I incline to the belief that, given a cheap and 
abundant production of some of the minor metals, 
uses will be found for them; and, conversely, with 
the discovery of uses enhanced production ‘will be 
forthcoming. A case in point is the recent develop¬ 
ment in the production of stainless cutlery, which 
is made of chromium steel, and is In process of pro¬ 
viding an important outlet for supplies of chromium 
ore. 

Probably 95 per cent, of the world’s production of 
manganese ores is used directly or Indirectly in the 
manufacture of Iron and steel. Self-hardening steels, 
made before the development of “high-speed tool 
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steel* ' contained from 3I to 4 per cent of man America, it* further application in this country seems 

ganese Nickel steels containing from 5 to 6 per cent certain The advantages of the process are far* 

of manganese and from ao to 25 per cent of nickel reaching, not only are valuable products recovered 
have been largely used for many years for electrical but agriculture in the neighbourhood of the operations 
resistance wires But the output has fallen away con is saved from serious damage 
siderably India is now our great source of supply of Ihe Cottrell electrostatic recovery process of flue 
manganese The output from that country was how dust and furnaces consists as you are doubtless 

ever for 1919 only about five eighths of that for 1913 aware in separating solid and liquid substances from 

and the cost of production has greatly increased owing gases in which they are held in suspension and 
to the increased rate of wages demanded by the native electrically precipitating them 

labourer* The rupee exchange and high freight* There are many more fields of research on mineral* 
also hamper the export trade The value of the ore which I should have liked to discuss had time 
for metallurgical purposes as indeed in the case of permitted such for instance as the extraction of 
the ores of nearly all metals depends on three aluminium from clays and from the felspar labra 
factors — donte the possible utilisation of magnesia cement 

(1) The percentage of the metal contents (the metals for the protection of mine timber the use of ferro 

in the case of manganese being manganese and iron) boron in making remarkably strong and tough steels 
(a) The percentage of the impurities (which in the the possibility of extracting on a commercial scale 

«ase of manganese are phosphorus silica alumina potash from orthoclase felspar the cheapening (f 

copper cobalt lead rinc barium etc) the production of thorium nitrate from monaxTte 

(3) The physical condition in which the material is large residues of cerium compounds are obtained as 
■delivered to the furnace a by product formerly regarded as useless but now 

There are fairly extensive deposits of low grade and used for supplying the cenum required in the menu 
impure manganese ores which research might render facture of the alloy ferro-cerium used in sparking 
available if not for metallurgical then for chemical devices—and so on But all minerals present a field 
uses for research and time does not permit my passing 

The position of zinc is interesting The British these fields in review The few instances I have given 
xinc industry is in a very depressed state and to this have been selected with the view of emphasising the 
matter the Imperial Mineral Resources Bureau has point I started off vith namely that scientific re 

been devoting much anxious thought lhe Bureau search is one of the factors and an important one it 

■was fortunate in having the benefit of the views on that necessary to the development of the mineial 
this subject of Mr G Ibert Rigg and other well industries and to our commercial prosperity Much 

known experts Mr Rigg m a paper which he con more extensive research work is necessary if we art 

tnbuted on the subject of the position of the zinc to take full advantage of our mineral resources (with 
industry at the close of iqig points to the successful which a bountiful Providence has pr vided us) b\ 
application of the electrolytic reduction of zinc ores rendering available ores and products therefrom which 
in the face of much scepticism as to its commercial cannot now be used and exten ling the use of those 
possibilities and concludes his paper with these already m commercial consumption ind producing 
words — What is gong lo be the position of Eng them more cheaply 

land s spelter industry in the next five years’ If we How should research be organised and carried out'* 
are going to compete successfully having regard to Empirical investigations must be based upon 1 

the high cost of fuel and materials and high cost of scientific foundation if they ire to be of ultimate and 

labour and labour difficulties we must start to put practical value It has however been well said th 
■our house in order Fuel and labour are going up in if an investigator does not possess the invent ve 

price all over the world The relation of labour to faculty as well as the purely scieitific the value of 

the general scheme of production is changing and the work is apt to be largely lost The discovery of 

generating more or less friction in the process and new facts or pri icq les is o thing and is a charac 

the successful competitors will be those who have teristic of the acadc me type of mind whereas the 

tackled the problem of spelter production most discovery of new uses for such facts or principles 

radically and with least regard to hampering trad is another thing and s typical of the commercal 

tion Wise words these mind 

Another instance of the value to the mineral indus In th s work of esearch the universities are 
try of scientific research of possible far reaching results pec harly fitted to take ai important a leading part 

may be mentioned Mr Picard in his admirable pre Ihe research should not necessarily be pursued along 

sidential address to the Institution of Mining and definite lines with a definite object in view the great 
Metallurgy in 1919 covering a wide survey of recent discoveries were not made in that way The Depart 
metallurgical progress said — In the province of ment of Scientific and Industrial Research might well 
general metallurgy the increasing use of the Cottrell endow university scientific research on chemical 
process deserves special mention As an example of metallurgical and engineering work supervising and 
painstak ng research m developing a practical process co ordinating and publishing the results Effort is 
from long known but unused scientific fact it has largely commensurate to the prize offered and the 
few equals We have to go back to 1870 to the work of discoverer should be rewarded for his labour and 
Tyndall for the first d sclosure of the phenomenon gentus but that would be a matter easy of arrange 
on which the process is baved This was further ment A certain amount of overlapping in scientific 
■examined by Franktand Lord Rayleigh and Oliver work is not inadvisable but the Department would 

Lodge but for the useful application of the principles see to it that there was not undue overlapping I 

involved we had to wait for Dr Cottrell He first offer the suggestion for what it is worth Research 

applied the method to depositing sulphuric acid pro associations undoubtedly perform useful even highly 
-duced in the contact process ana it Is still being used valuable functions but the wind of science bloweth 

for this purpose It is satisfactory to report that the where it hsteth and the time is npe for a realisation 

merits of the invention have been recognised In this of the fact that scientific research cannot profitably be 
■country the first plant to be erected here in 1917 hampered by restrictions confining the efforts of those 
being at one of the Government acid plants It is who are employed therein It Ts of the essence of 
also in use here for the precipitation of fumes from research that it should be free and untrammelled 

■metallurgical works following established practice in The Imperial Mineral Resources Bureau is not a 

NO 2696, VOL 107] 



NATURE 


June 30, 1921] 


57 * 


Bureau for research, as research is ordinarily under¬ 
stood but owing to the nature and extent of the | 
machinery which it has at its disposal including its 
corresponding members throughout the Dominions , 
and Colonies its technical advisory committees— I 
active bodies comprising some 151 members who are 
among the leading authorities on the respective 
minerals and the industries connected therewith—it is 


in an exceptional position for disseminating sugges¬ 
tions, shaping problems to which they give rise, and 
carrying out the necessary preliminary surveys, with¬ 
out which it would be difficult to advise as to whether 
a problem should be brought before organisations 
such for instance, as the Department of Scientific 
and Industrial Research the province of which is the 
carrying out of research 


The Genetics of Sex. 


By Pkoi R R 

THL investigation of the chromosomes in a large 
*■ number of insects and other animals has shown 
that the so called X- and \ chromosomes furnish a 
mechanical basts for the determination of sex in the 
fertilised egg, its inheritance m later generations, and 
the usual occurrence of approximate equality of the 
two sexes when one of them is heterozygous (\\ or 
XO) Die fundamental character of this ri lution 
between the X- and Y chromosomes and sex is now 
generally admitted It would appear that the differ 
ence in the chromosome content of the nuclu in 
the two sexes affects the mctibolism during develop 
ment in such a way as to produce one sex or tni 
other and in some groups to affect the secon larv 
sexual characters as well Combined cytological and 
breeding investigations hive shown further that in 
most insects and mammals including man the male 
is the heterozygous mx while in the Lepidoptera and 
birds the female is heterozygous 

Recent work on the subject of sex in animals 
accepts this situation and is building upon it a further 
analysis of sex-diffcrcnces Ihe most active lines of 
work have been (1) in connection with the discovery 
and interpretation of mtersexes in v inous animals 
and plants and (2) in th explanation cf the depar 
turts from i quality in th numbers of the sexes undet 
a variety of conditions normal or experimental It is 
now clear that these results do not negative a 
chromosome hypothesis of the fundamental distinc 
turn between the sexes at least in animals, but rathei 
supplement it in an important way Sex intergrades 
have been studied by Col Is hnudt 11 the Gipsv moth 
by Banta in Daphni 1 and by Sturtev mt and others 
in Drosophila, also m plants there have been the 
studies of lntersexis in Mercunalis by YampoJsky 
and in Plantago bv Bartlett and others lhese in 
vestigations are still m progress and it is only neces¬ 
sary to say that thev are not out of harmony with 
a chromosome hypothesis of the origin of the sex 
differences although the situation in plants icmains 
to be cleared up 

Of more immediate interest here are the cases 
where one of the sexes preponderates Mr Julian 
Huxley (see reference in Naturf March 24 p n6) 
has recently shown how in the millions fish (Girardmur 
poecilotdti) a great preponderance of females fol 
lowed by a lesser preponderance of males and finally 
by equality of the sex ratio can be best explained by 
assuming that the chromosome constitution of the in¬ 
dividual nas been temporarily overridden bv external 
Influences The important work of Riddle in con 
trolling the sexes in pigeons may ultimately receive a 
similar explanation 

In an article bv Mr Alan S Parke* (Science Pro 
grass April 1921) the author has applied somewhat 
similar conceptions to the explanation of the well- 
known departures from equality of the a ex ratios in 
man The statistics from the reports of the Registrar- 
General, 1838-1914, show an average for this period 
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of 1040 males to 1000 fmial * Ihere u a similar 
preponderant! of malt births in most parts of the 
world but in a few 1 gions females preponderate 
It is also a remirkabk fact that fluctuation in the 
ptoportion of male births tolloyvs closely the nse and 
fall in the price of food Statistics appear to show 
further a remarkable rise in the proportion of male 
births throughout Europe during the war, and it is 
suggested that war conditions were m some obscure 
way beneficial to the welfare of the Y gametes * 
I hat racial differences in the sex ratio exist is shown 
by comparing Jews with Christians it appears that 
the former in all countries show a greater excess of 
malt births, while the crossing of races is also 
l noyvn O hstuib the sex runs 

From a study of a number of genealogies of British 
families Mr Parkes finds that f iimlies occur in which 
the piepondcrance of males is much greater than 
1040 into and that this condition is inherited 
through the male some strongly m ile bearing strains 
producing more than 58 per cent in excess of the 
ab ve frequency lonsidcred as the noimal 

A new type of inheritance of secondary sexual 
haiacteis has recently been discovered by Sthmldt 
(C r Traz Lob Carlsberg, vol xiv No 8) in the 
fish Lebistes rehrulaius from Trinidad He shows 
that the inheritance of a black patch on the dorsal 
hn of the malt s in one race is ti in sm it ted exclusively 
fnm m Ic parent to male offspring never appearing 
in the female line at all This is explained by assum 
ing that the spot is determined by the Y chromosome, 
for it is distributed in inheritance as the Y chromo 
some is distnbutid Hitherto in all cases investigated 
the \ chromosome has appeared to be inactive m 
inher tance the only evidence against this being the 
f ct thit males of Drosiphila which lack it are sterile 
Ihe ch mos mis of I cbiyfi rrticnfalus are now 
being nvcstigited 

On the. basis of this result of Schmidt Castle 
(S ten 1 April 8 p 3w) his built up m interesting 
speculation lonceining the origin and relationships of 
the vinous types of sex determining chromosomes 
Briefly lus suggest icn is that the X enr mosome was 
onginilly a cytoplasmic body handed on exclusively 
through the egg like a plastid and dctei mining tike 
fern all condition by its presence This becomes in¬ 
cluded in the egg nucleus and ib duplicated by split 
ting thus giving rise to the condition XX in females 
ind XO m males If it does not split, a Y element 
mav develop as its synaptic mate in the egg, 
passing later into male offspring, and through non 
disjunction (as in Drosophila) ultimately producing 
YY males which are assumed to be viable they 
would give rise as in Abraxas to the condition in 
1 which the female is the heterozygous sex In criticism 
1 it may be said that there is no cvtological evidence 
of the transformation of a cytoplasmic body into a 
I chromosome, unless the chromatoid body" of 
I Wilson be such a case But it occurs in addition to the 
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X-chromosomet The sex-chromosomea, it is true, 
frequently differ in their behaviour from the other 
chromosomes but die usual assumption that the Y in 
Insects is undergoing gradual reduction has strong 
evidence in its favour and the XO condition m males 
can be accounted for either by its ultimate disappear 
ance in this way or by non-disjunction Ihis how 
ever, admittedly leaves unexplained the origin of the 
condition in moths and birds in which the female is 
the heterozvgous sex 

Finally it may be ad led tl it the d scoverv of sex 
chromosomes in the 1 verwort Sph erocarpos by Prof 
Allen (Proc Amer Ph 1 Soc vol !v 1 n 280) places 
the sex differentiation of th s group of plants in a new 
light, and affords a basis for an nstructive comparison 
with the conditions in an mals For a large X chromo 
some is found in the nude of the female gametophyte 
and a small Y in the cells of the male gametophyte 
The fertilised egg then contains an X and a Y which 
are separated in sporogenesis Half the spares con 
tain an X and half 1 Y This is qu te different from 
the situation in insects where the XY combination 
produces a male It is also s mplcr the differentiation 
of the sexes arising through segreg tion of the X 
and Y and the chromosome combination of the sporo- 
phyte corresponding to th.it of miles n animal species 
in which the male is the heterozygous sex 


University and Educational Intelligence 


Cambridge —Mr P Lake St John s College has 
been reappointed to the Royal Geographical Society s 
readership In geography Dr J A Crowther St 
John s College appo nted University lecturer in 
physics as applied to medical radiology and Mr S E 
Holbngworth of Clare College elected to the Hark 
nees scholarship in geology The Wiltsh re prize in 
geology has been awarded to Mr AG Brighton 
Christ a College and Mr H C G Vincent Fit* 
william Hall 

Mr W Campbell Smith and Mr R H Thouless 
have been elected fellows of Corpus Chnsti College 


Liverpool —Dr McLean Tl ompson of the Univer 
sity of Glasgow his been appointed to the Holbrook 
Gaskell chair of botany in succession to Prof R J 
Harvey Gibson resigned 


London —At a meeting of the Senate held on 
June 22 Sir Svdncv Russell Wells was re elected 
Vice Chancellor for the year 192 -22 

Dr G Cook was appointed to the University chair 
of mechanical engineering tenable at King s College 
and Mr L Hawkes to the University readership in 
geology at Bedford College Hie title of emeritus 
professor of philosophy and comparative psychology 
m the University was conferred on Mr Carveth 
Read 

Grants were made from the Dixon Fund to Mr 
F J F Barrington Mr E T Evans Prof J P 
Hill Miss G Z L Le Bas Mrs M M Neilson 
Jones Prof Karl Pearson Mr J W D Robinson 
Mr D M Shaw Mr H G Smith and Miss D M 
Wrinch 

The following doctorates were conferred — D Sc In 
Zoology Mr W A Cunnmgton Ph D in the 
Faculty of Econonucs Mr S G Panandikar Ph D 
tn the Faculty of Sctonce Mr H E Cox and Mr 

H H ' 


Manchester. —The sum of 1000I has been con 
tributed to the appeal fund by Alderman H Plummer 
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Oxford —On Wednesday June as, the honorary 
degree of Doctor of Science was conferred on Prof 
C S Sherrington president of the Royal Society 


It is announced that Mr F S Edie lecturer in 
biochemistry at Aberdeen University has been ap¬ 
pointed to the chair of biochemistry in the University 
of Cape Town 

M E Dbutsch dr la Mrurthf has made a dona 
tion of 10 000 000 francs to the University of Paris 
to provide for a university quarter where students 
may live at a moderate cost 

Mr W J Jones senior lecturer in chemistry in 
the University of Manchester has been appointed pro 
fessor of chemistry in the University College of South 
Wales iid Monmouthshire Cardiff and Prof A W 
Sheen of the Welsh National School of Methane to 
the chair of mtdicme at the same institution 

The A tchison memorial scholarship of the \ilue of 
36! tenible in the full time dav courses in techn cal 
optics at the Northampton Polytechnic Institute 
Clerkenwell s be ng offered The eximinition for 
the scholarsh p open to both sexes will be held on 
September 27 ana 28 Full particulars can be ob¬ 
tained from Mr H F Purser 35 Charles Street 
Hatton Garden E C 1 

Two scholarships each of the value of 200I are 
being offered by the Rubber Advisory Committee of 
the Northern Polytechnic Institute Holloway to en 
ible students who have obtained 1 good degree m 
chemistry to attend for a year s special tram ng in 
rubber technology Applications with particulars of 
the candidates careers copies of recent testimonials 
and names of referees must be sent to the Principal 
of the institute not later than July ^ 

The announcement which appeared in the daily 
Press last week of the retirement of Prof Henrt 
Bergson from his chair at the College de France 
merely meant to his friends that he had at last given 
effect to an intention long contemplated Owing to 
the strain of the international work which he under 
took for the French Government with such fervour 
during the critical vears of the war he was compelled 
to avail himself of the privilege which the College 
allows its members of nominating a deputy and for 
some time past M Fdouard I e Roy has occupied 
his place in the lecture room Now that Prof Berg¬ 
son is able to take up again the interrupted work 
of philosophy he finds that he can hope to do original 
research only by obtaining relief from the routine 
work of lecturing This and nothing else is the 
reason of the resignation which is now announced 
The Collige de Trance in which Prof Bergson has 
held the chair of philosophy for more than twenty 
years is a unique Institution Founded by Francis I 
in 1530 m opposition to the Sorbonne and the uni 
versities it has retained its high position and rhar 
acter It is perhaps the only educational Institution 
which survived the Revolution unchanged Its lec¬ 
tures are without exception opei to the public and 
free Even a registered student cannot obtain the 
privilege of a reserved seat When a professorial 
chair becomes vacant the successor Is elected by the 
professors who are not handicapped In their choice 
t>y academical regulations of any kind The appoint 
ment entails the duty of delivering two courses of 
lectures in each session neither of which may be a 
repetition of a course previously delivered either m 
the Collige or elsewhere 
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Calendar of Scientific Pioneers, 

taw M, 1*17. Abraham Oattiob Wenwr died.— 

The moat renowned geologist of his day, Werner for 
forty years was professor in the Mining School at 
Freiburg, which became under him "the European 
lodestar for the study of mineralogy and geognosy.” 

taw Mi 1M7. AleMe Dessahnss d'Ortigny died.— 
Distinguished in early life for his journeys in South 
America, d’Orbigny in 1840 began the publication of 
his great work, “ Paldontoiogie Fran^aise." In 1853 
a chair of palaeontology was specially created for 
him at the Musde d’Histoire Naturelle. 

taw M, 1818. John WlWam Strutt, third Baron 
Rayleigh, died. —Born in 1842, Lord Rayleigh suc¬ 
ceeded to the title in 1873. He was educated 
at Cambridge, succeeded Maxwell in 1879 
Cavendish professor of experimental physics, and 
in 1887 followed Tyndall as professor of natural 
philosophy at the Royal Institution—a position 
he resigned in 1905. His scientific writings em¬ 
brace every branch of physics, and are known 
for their extreme accuracy and definiteness. His 
name is associated with that of Ramsay in the dis¬ 
covery of argon. 

duly 1, 1881. Henri Etienne Sainte-CUUre-Devifle 
(Hod. —Professor of chemistry at the Ecolc Normale 
and in the Sorbonne. Sainte-i'laire-Deville carried out 
Important investigations on dissociation. 

July 1, 1888. Sir WHMam Henry Flower died. 
Flower was Hunterian professor of comparative 
anatomy and physiology, and for fourteen tears acted 
as directoi of the British Museum (Natural History) 
My 2, 1821. Thomas Harriet died.— The contem¬ 
porary of Napier and Briggs, Harriot made important 
improvements in algebra, and his "Artis Analytic* 
Praxis,” published ten years after his death, did 
much to biing analytical methods into general use. 

July 3, 1872. Francis WMughby died. -An original 
member of the Royal Society, Willughby was the 
companion of R.u. and wrote on birds and fishes. 

duly 4, 1880. WMUam Kiri* died. Rector of Bar¬ 
ham, in Suffolk, from 1796 to 1850, Kirby was known 
for his writings on entomology. 

duly 4, 1801. Peter Quthrie Tait died.— Tait suc¬ 
ceeded Forbes m the chair of natural philosophy at 
Edinburgh He was known for his roUaDorntion with 
Lord Kelvin, his advocacy of quaternions, and his 
work on thermodynamics and other subjects. 

duly 4, 1802. Hervi Auguste Etienne Alban Faye 
died. —President of the Bureau des Longitudes from 
1874 to 1893, Faye in 1884 published his “Sur 
l’Origine du Monde ” 

duly 4, 1818. Giovanni Virginia SeManarelfl died.- 

A great observer of comets, meteors, double stars, and 
especially of the planets, Schiaparelli from 1862 to 
1900 directed the Milan Observatory. 

duly S, 1833. Joooph NMphere Niepce died.-One 
of the pioneers in photography, Niepce began his 
experiments in 1813. He afterwards collaborated with 
Daguerre. 

dtdy 81 ISM. Baron Ohariee Otpiard de la Tour 
died.— Cagniard de la Tour made improvements in 
mechanical and chemical processes and invented the 

'duly 8 , 18M. Paul Drwde died.— A distinguished 
physical investigator, Drude applied the theory of 
Maxwell as developed by Hera to the problem of 
light. He edited the Atmalen der Phvtik. 

duly 8 , 1811. George dohnstoiw Storwy died.— 
Stoney held important educational posts in Ireland, 
and contributed to physical opjfcc and molecular 
physics. To him we owe the term “electron.” 

E. C. S. 
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Societies and Academies. 

London. 

Royal Society, June 23.—Prof. C. S. Sherrington, 
president, in the chair.—E. F Armstrong and T. P. 
HlUltch ; A study of catalytic actions at solid surface*. 
VI.—Surface area and specific nature of a catalyst: 
two independent factors controlling the resultant 
activity. The influence of the surface area of a nickel 
catalvst on its activity has been traced by examination 
of the bulk gravity of various types of catalyst: the 
most efficient catalyst occupies the greatest volume 
per unit mass. The rate of reduction in hydrogen 
of nickel oxide prepared in vanous, wavs has been 
examined at various temperatures A light nickel 
oxide prepared from the precipitated hydroxide gave 
curves (hydrogen consumption/time) showing faint 
points of inflexion, which varied with the temperature 
of reduction; dense, fused nickel oxide gave a 
smoother curve, and nickel hvdroxide deposited on 
kieselguhr as a support showed a smooth, continuous 
curve. The reduction curves are related to the 
physical conditions rather than to the- formation of 
any definite compounds. When a support (kieselguhr) 
is overloaded with nickel hydroxide and reduced so 
that varying proportions of the nickel are in the 
metallic state, catalytic activity increases rapidly to a 
maximum, which is maintained until all the nickel 
hvdroxide has been reduced to the elementary' state. 
Catalytic activity is dominated bv the condition of the 
surface laver of reduced nickel.—Sir f. B Henderson • 
(i) A contribution to the thermodynamical theory of 
explosions; (ii) with Prof. H. R. Hunt. Advances 
in chemical thermodynamics, dealing with dissocia¬ 
tion of gaves and variation of their socrific heats with 
temperature, are applied to the science of internal 
ballistics Direct c\ponm«nts on specific heats of 
gases are limited to tempeiatiiies below 1500° C , and 
extrapolation, based upon thermodynamic theory and 
extending to temperatures of 3s°°° C. and to pressures 
of to tons per sq. in., tests the theory severely Part (i) 
contains tne application of these theories to the cal¬ 
culation of the explosion-pi essure of cordite in closed 
vessels, and the calculation of the curvp of adiabatic 
expansion of the products of explosion bv conskb ring 
a series of states of equilibiium and, following there¬ 
on, the ideal indicator diagram of a gun In part (ii) 
the curve of rise of pressure and the maximum pres¬ 
sure allowing for burning of cordite in parallel layers 
and for varying capacity of chamber doting burning, 
due to movement of the projectile, are calculated. The 
results enable the indicator diagram of gun, maxi¬ 
mum pressure, and mur/le velocity of piojectile to 
be calculated accurately' from the chemical composi¬ 
tion of explosive used and rate of burning of the cords. 
Thev also show' the effects pioduced by variations 
in initial pressure, density of loading, temperature of 
charge, diameter of cords, etc. The method Is also 
applicable to Internal-explosion engines using gas or 
oil —S Bntterworth . Edd\ current losses in cylindrical 
conductors with special applications to the alternating 
current resistances of short coils. A general series for 
the eddv current losses produced in a non-macrnetic 
metallic cylinder when placed in a transverse field of 
any form is developed. The theory gives an 
approximate solution of the problem of the effective 
resistance of two equal parallel wires carrying equal 
currents either in the same or in opposite directions. 
The “ uniform field ” theory is applied to determine 
the effective resistance of parallel wire systems, and, 
by calculating the mean square field acting throughout 
the section of the coll, formulae are obtained for the 
effective resistances of single- and multi-layer sole- 
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noidal coil* of either solid or stranded wire Con¬ 
dition* producing the maximum value of L/R' for a 
given length of wire of given diameter arc deduced 
1 hi observed inferiority of stranded wire coil* as 
compared with solid wire coils at high frequencies 
is due to the lack of internal spacing of the t, trends 
of the coils making the best conditions unattainable 
-Lb Blslsr The currents induced in a cable by 
the passage of a mass of magnetic material over it 
The mass used is in the form of a spherical shill and 
the deflection of a cntically damped galvanometer in 
sene* with the cable is deduced The results agree 
with those of experiments carried out in the laboratory 
on a small scale The theoretical results are used to 
determine the law of variation of the galvanometer 
with different factors and the relation between the 

f alvanometer deflection and the EMT which pro 
uces it —Dr G Bari*w and Dr H B Keene The 
experimental analysis of sound in air and w ater some 
experiments towards a sound speitrum Ihe original 
sound vibration gives rise to an electric current of 
telephonic magnitude which is analysed by a method 
of periodic interruption \ motor-driven interrupter 
with a range of interruption frequency from 3 2000/sec 
is placed in senes with a Broca galvanometer in the 
circuit containing the alternating current to be 
analysed The speed of the interrupter is then slowlv 
varied When the interruptions synchronise with any 
component of the current the galvanometer gives a 
steady deflection the magnitude of which depends on 
the phase difference Thus the amplitude of each com 
ponent may be determined and at (he same instant 
the corresponding frequency is observed strobo 
scopicallv Experiments were made (1) to test the 
trustworthiness of th< method by analysing alternating 
currents containing known constituents (a) to analyse 
different types of sound in air using both carbon 
microphone and magnetophone reciivers (3) to analys* 
sounds in water The variations of the sound 
spectrum with distance depth and direction are in 
vestigated and the spectrum of a motor driven boat 
is obtained under various conditions —Dr G Biriow 
The theory of the analysis of an electric current bv 
periodic interruption A mathematical treatment of 
the method of periodic interruption used in the experi 
mental analysis of sounds described in the previous 
paper is given with an explanation of the effects of 
penod*c interruption on the intensity and quality of 
sounds heard m a telephone 

Geological Society, June 8—Mr R D Oldham 
president in the chair Dr W F Home The rela 
tions of the northern Red St a and its associated gulf 
areas to the rift theory The ireas specially con 
sidered are the northern portion of the Red Sea and 
the Gl\smic Gulf” (from Clysma ’ the Roman 
name for Suez) defined as the district lying between 
the fault bounded ranges of Fgypt and Sinai Within 
its borders Miocene deposits are of wide distnbu 
tton bevond them they are absent The folds 
within this legion are from north west to south east 
outside it the trend is frequently almost at right 
angles A line prolonging the direction of the western 
coast of the Gulf of Akaba to the shores of Egypt 
divides the Clvsmic Gulf from the Red Sea the former 
being one of complicated fold and fracture effects 
while in the latter only fold effects nave been ob¬ 
served It is concluded that the whole region under¬ 
went extremely slow submergence, the negative move 
ments continuing from earlv Jurassic to late Cre¬ 
taceous time* Emergence of new land probably took 
place near the close of the Eocene period It is sug¬ 
gested that the area was occupied by an anticline 
plunging northwards in the Clvsmic Gulf region and 
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that it was subject first to marine and then to sub- 
aenal erosion Thu formed part of the continent on 
which grew the trees of the Petrified Forest, and on 
which wandered animals such as the Arsinoitherium 
and the earliest elephants The continental period 
was most marked during late Eocene and early 
Miocene times, and the area dealt with here appears 
to have become one of very varied ndge and depres¬ 
sion The whole region was slowly invaded by the 
ancient Mediterranean during the Miocene and 
Pliocene periods 1 he pre existing ndges became 
coral reef centres and the intervening depressions 
were filled up first by land derived deposits and 
then by 1 igoon form ittons 1 he earliest of these 
formations appear to have been of Schlicr (Middle 
Miocene) age The whole region of the Cljstmc Gulf 
became folded and fractured lhore is strong faulting 
it the borders with the igntous hills and fold ranges 
arc of asymmetrical anticline tvpe Compression of 
the area with uplift of portions offers the best solu 
tion for the f ict observed Dislocatii n so marked ind 
so widespread could st irtelv arise under rift form i 
tion as defined by Prof J \V Gregory nor can th« 
whole of the surf ic< difTcrenrt s he ascribed to erosion 
No simple solution of the problem tan be offered on 
the evidence it present available especially in view 
of the fart that no important faulting ha* been noted 
on the western borders of the Red Sea The portion 
of the Nile Valiev about latitude 26° N where fault 
ing is most conspicuous mav hav been initiated bv 
erosion of a sharp anticlinal fold due to the compres 
sion of almost horizontal strata Sharp folds exist 
in the desirt east of the Nile but their orign is 
doubtful 

Physical Society June 10 Di C Three viceprisi 
dent in the chair —'Sir Ernest Rathertord lhe stability 
of atoms Traces of hydrogen and helium had been 
found in discharge tubes bel eved to be initially fr»e 
from these gases but it was impossible to establish 
that no source of contaminaticn was available It is 
necessary to attack the nucleus of the ilom and to d > 
this successfully requires extremely swift particks 
The effects produced when a p irtides, fiied through 
hvdrogtn collide with an atom wcie shiwn and x 
periments were described from which the conclusion 
had been dr ivvn that w hen map tick* collides with a 
nitrogen dom a hvdiogen atom is expelled from the 
nucleus The spud of these is in excess of what 
can be obtained bv collisions in hvdrogon gas itself 
so that the result must be due to the disintegration of 
the nitrogen nucleus rather than to contamination 
with hvdrogen Results on the disintegration of 
aluminium ind other eli ments wire also indicated 

LI*nun Society June 16 —Dr A Smith Woodward 
president in the chair—Prof A H R B*B*r 
The ocellus function of the subsporangial swelling of 
Pilobolus The subsporangial swelling of Pilobolus 
functions as a squirting apparatus and also as an 
ocellus which 1 eceives the heJiotropic stimulus which 
causes the stipe to turn the fungus gun towards the 
light The swelling is transparent and refracts light 
It appears to be the only orthoheliotropic plant organ 
known which hag a special light perceiving 
cell-structure which Is sometimes described as a 
simple eye —Dr N Awuwdalt The vegetation of an 
island In the Chllka Lake The area of the island 
is about one third of a square mile and the rocks 
are composed of garnet bearing quartzite which yields 
an infertile and scanty soil on weathenng The 
climate is relatively dry The vegetation consists 
mainly of trees, shrubs, and perennial creepers with 
a great scarcity of herbs ferns and epiphytes, and a 
complete absence of palms bamboos screw-pines and 
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orchids Several distinct zones of vegetation can be | 
distinguished Hie peculiarities of the fauna can be 
correlated directly with the vegetation —Col M J 
(Mlery The fertilisation of the orchid genus Cephal- 
anthera The author holds that Cephalanthera is an 
old genus, and w as not derived from Epipactis 

Paris 

Academy of Sckaces, June 6—M Georges Lemoinc 
in the chair—I he president announced the death of 
M J B A Gaillot, correspondent for the section of 
astronomy —G Priedel The calculation of the inten 
sity of X-rays diffracted by cry st ils A correction —S 
Ptacharle An integral equation in the complex 
domain —B Gambler Applicable surfaces and the 
equation of Laplace - M Auric The theory of ideal 
ilgcbraical numbers—A Tlan Ihc stability and the 
reversibility of the transform itions of the hydrosols 
obtained by the hydrolysis of silts—Mile Wolff 
Studies on the molecular refraction and specific rota 
tory power of furfuralcamphor and some of its deriva 
tives—Mile S Veil Allotropic varieties of oxides 
lhe conductivity of various metallic oxides measuicd 
at varying tmipii ituus his bun shown to inert isi 
with the temperature similarly toele< trolytes Magnetic 
iron oxide and cadmium oxide offer pci uliantics since 
the conductivity temperature curves for these show 
points of inflection Ihcso chingts can be attubuted 
to the formation of allotropic forms of the oxides —C. 
Chfntvuu The viriation of the specific nfiaction cf 
dissohed salts in dilute solution A sludvof the sptuhe 
refrulion of dilute solutions of iinnionium niti itf 
potassium chloiide ind nugncsium nitrite M Billy 
Tbe pttoxidt of tit intum lhe hydrates of titanium 
hitherto regarded is derived from the oxide 1 iO arc 
shown to be comnl xes of hydrogen peroxide and the 
peroxide Ti,Q r Audrf Contribution to the studv I 
of the oils from gr ipe seeds J Martinet and O 
Dernier Some new sulphomc derivatives of oxmdol 
and of isatin —A Mallhe and I de Godon 1 he pre 
paration of mixed sicondaiy ind tertiary phenolic 
amines The vapours of iniline ind elhvl ilcohol 
passed over alumina it to ^Si 0 ( gave v mix 
ture of mono- ind di i thyl inilinex l hi method is 
shown to be of geneial applic ition T /ambontnl 
The mlmiente of Visuvius and the minenls whiih 
accompany it—M Romlenx lhe controversy as to 
the displacement of shote levels and the phenomena 
of equideform ition J Cvljld Relief of lh( sea 
shore and river terraces A Carpcntler Discovers of 
a Weald flora in the neighbourhood of Avesnes P 
Scheruchcwsky Systems of clouds Suggestions for 
a new system of cloud observations Different states 
of the sky should be observed simultaneously from a 
number of stations spread over a wide area O 
Mtugsl Influence of the relief and of the heating of 
the soil on surface winds —M Bridal and R Araald 
A method allowing the ippluation to plants of the 
biochemical method of detecting glucose The method 
is based on the property possessed by emulsin of caus 
ing the combination of glucose with the alcohol hold 
mg it in solution Full details of the technique of 
extraction and purification of the plant product before 
submitting it to the action of the emulsin are given 
—\ T Glaag The botanical determination of foreign 
beans —G Blorat The Graphidcse —E Cbattoo 
False and true myogenesis in the pelagic Copepods 
An error due to the non-rccognition of roelomic para 
•itlc Pendinians — C Fire* A supposed interstitial 
tissue in the testicle of lt/ards A criticism of a recent 
communication on the same subject by M Christian 
Champy—H Bferry and F Rathery Liver blood 

plasma, and proteid sugar The puthors point out 
what they believe to be a function of the liver not | 
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hitherto noted, a qualitative and quantitative change 
in the composition of the blood plasma after passing 
through the liver —J 1 > Lsagtels A moving belt for 
the study of walking and of work A modification 
and improvement of 1 similar apparatus set up bv 
Benedict at Washington MM H VtlMe ind 
tsrri Anti lphihnux haenio prevention and haemo- 
vaccination —G Baargulgnon Chron ixy in neuro- 
inuxtuhr Willemn deguiertsicnce in man 

Nsw Sochi Walix 

Llaaean Society, April 7—Mr G A Waterhouse 
president in the chin G I PlsMair Auslnlian 
fresh w iter flagelliits \n act 1 t rf the forms 
known from collections m id< 111 the 1 jjibourhood of 
Sydniv ind I isimnt Mintim is 1 1 It of 172 foims 
representing y«J gentry if which q( f s ind 1 gtnus 
are new Di R Grcig Smith \ it up n the extru 
lion of tcids from eulluns In tistiiij, lhe inducts 
of fcimentition of dixlinst 1\ 1 him \ 1st succinic 

uid yy is obt mud is thi >nl\ hxtd icid The extnc 
tion of the fixed acids fioni lacteml t r from yeast 
(ullures is 1 monomolt 1 ul 11 1 uli n I Ik prep lra- 
Ikm of silts bv neutralising tin auds until 1 pink, 
colour is obt lined 111 the jr senee of pinnolphth ilein 
nm be flulty because the re iction is xliwu thin is 
goner illy supjiosed Di V B Walkom lhe oceur 
lenec of Otvimites in Austiahi with desuiptions 
if spec miens from Western \ustr tin Ihrcc species 
if Otoz unites and some obscuic comfuous lem uns 
are deseriled from neir Mingenew lhe rocks in 
cvhieh they eiceur consist of d irk red ferruginous 
sandste m which with its wide distiibution e 11 
stitutes in nipirtant xtriligi iplucal horizon and 
probably indie lies i yy irm moist climate fir northern 
Austr 1I11 in Jurassic time 
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M 1 MOM Tho UtUlwtwa of likwrt Steam la TuKbrea — 
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Tho B.Daria Simplicity aad 8ml Importeao# of Boole Prla 
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Street) at 8 -Dr PCS Hohlller Arguing la a Circle 
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THURSDAY Junta 

iMtJitTiox or Civil Jtaeinanaa (Engineering Ooaftroaoo), at 
10 am—W W Orieraon Tho Uaa or Raialoroed Ooaonte oa 
Railways—H J Aareday Impact fiat* aad AUowaooea —A H 
Hall fh* lafloeaoo of the Automatio aad Semi aatomatlo 
Maahu* oa th* Skill aad Maaoarorfulaaaa of th* Haehaai* aad 
Operator—A lloaker Mtehanieal Appliance* aad Labour ta 
Loadiag aad Unloading Ship a Cargo**—Prof W E Dolby 
JTba JUaatM Limit—1 rof A G Colar, Tha Effect of Soratohea 
ia Material* L P Saadbirg Damage to Urea aad Rail* 
e anted by Brakaa or Slipping ivhaela—G Hatton The hxl.ttng 
Practice of laapaotiag Work aad Material* —M H Daaay Tba 
Deaiga of Fabricated Bhipa from th* Labour raving Point of 
View —a C lelfocd kooaomy of Labour oa Sh pbalkhng a* 
aflaotod by fabricated Ships ate-K R Romford Wat Tank 
Rtaearok la Sonw Prop* Here —K H Riabarda and M Q 
Weeks* Straw filter* for Sewage purification —J Haworth 
Aetlrated Sledge—J D Uateoo De-watorlbg Sledge—J 
Dalaiel Battery Looomotrru 

laarirunox or Miotiricu Exaivma at 10 Li a m -Uonferones on 
tba Maaaa of Improving the thermal hfflelenoy of Heat Power 
I laata — H h Wlmpoirla late real oomb nation Karine rhaory 
with ralatHm to Hufhrr Foonomy —f Sam lalaoa High Steam 
Proaaare and other Mean* of laoroaatag Economy of Steam Cnglnoa 
—> V I Tana Chomiatry of Oomhnat oa —A H itehinaoa aad 
P Bkiabndgo Blaat Pnraaoa Gaaea-D Wllaoa Boiler Boom 
Management (Goaaral Cauaaa of Boiler Inefficiency) —Prof W A 
Bono Low fonperatare Carbonisation — H Da nail Engine 

Houn Maaag meat (General Oaueee of Steam Engine Ineflteieoey) 
—t B L Oborltna Soper Compreaaloa 

Both flocim at A30—Sir J J Dobbie aad Dr J J fox 
The Abaorption of t ght by Rleueata la a State of Vapour 
Tho Halogen*-Prof W A Bop* aad the late W A 
Haward Gaseous Oomboetioa at High Pressure* Part n The 
Fxploaloa of Hydrogoa Air aad Oarboa moaoxlde Air Mixt irea — 
Prof A h H Lot* aad T B Ptdlaok raera.ee. BalHrtlo 
Problem—I 1 roadman The Principle, ef Internal Balllatua — 
R H Fowler A Simple Exteaaioa of Fourier a Integral Theorem 
and Some Phya pal Application, la partlonlar to th* Theorr of 
Q ante—Cant Tl Brunt Th* Drnamioa of Revo Wag flatd on 
a Rotating Earth and other paper*—Th* following paper* will 
be read la title —Takeo Shlmiao A Preliminary Rote oa 
Branched a ray Track. —Takeo DMain A Reciprocating Ex 
taaiioa Apparatui for deteotiag Ionising Raya—Prof R W 
Wood Th* Time Interval between Abaorptiea aad Emlulca of 
Light la Plaoremeaw 

FRIDAY Jolt 1 

Imrronon or tniL Eaeianaa (Eaglneertag Oonferanea) at 
18 arn-R O H Clamcate Road fehiaka aad thalr Balatloa 
to Mood Sorfaoetv-A Dryland Adyaatagoa of BitumiaM* 
Macadam — 0 H J CJlayt a Tho Ooaaarranay aad Malatasaaoo 
of Btoora from th* Poiqt of Tmw of Laad Drainage—B. f 
Oraatham Tho Bftet of Blaioea aad Bamgea oaflbaDteehan* 
of Tidal RiTora.—O ■ W Ornttwol] Tho CtSWr of Modal* foe 
Bataartai Experl m e ate —H 0 Reid, Tha Batattvo Advaatagao 
of Dredging aad Training wall, la Kata arte* —1 Latham Tho 
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Internationalism 

A T the outbreak of war in 1914 it was widely 
proclaimed that the Allies were fighting for 
the integrity of small nations The war was 
fought and won to no small extent through appeal 
to the spirit of nationality At the time of the 
Armistice small peoples sprang up here and there— 
as for instance in the Caucasus—clamouring for 
* the recognition of their national aspirations 
and the minor wars and disputes which have fol 
lowed have arisen largely from the encouragement 
afforded to national ambitions by the attempt to 
fix boundaries or to allocate territory in those 
areas m which ethnological affinities ire uncer 
tain or the distribution of races is ill defined Con 
comitantly with this quickened sense of nationality 
there grew up an idea which is necessarily, to 
some extent in conflict with it The desire to 
avert the recurrence of a catastrophe which 
rapidly assumed such proportions as to imperil the 
whole world turned the thoughts of men to the 
conception of an international union which should 
exerase such control over its members as to pre 
vent preapitancy in action and m the ultimate re 
sort be in a position to exert such force as to 
check an appeal to the arbitrament of war 

In a sense, the League of Nations represents a 
compromise between the two ideas It aims at a 
comity of nations without undue interference with 
the sovereignty of the constituent States Spring 
ing from a desire that the war should end war, to 
use the common phrase, the League has become 1 
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an expression of a broader humanitarian iddbl 
The duties of the mandatory Powers are a sacred 
trust, ’ and this spirit animates the whole con 
ception The more mflucntiil supporters of the 
League in this countrv at least ha\e approached 
the problem 11 no doctrinaire spirit They recog 
1 ise that progress must be slow and that the key 
stone of success lies in the educ ition of the peoples 
of the several States upon whim the continued 
existence of the I eaguc must ultimately depend 
The fact that members of the League have trans 
gressed both the spirit and the letter of the 
Covenant does not necessarily condemn the League 
Its position is not yet sufficiently assured to resist 
the stress of abnormal conditions 

To Mr H G Wells however the League of 
Nations merely represents a number of vague 
movements for a world law world disarmament, 
ind the like among intellectuals and in his work, 

The Salvaging of Civilisation he proposes a 
different type of international units Holding that 
there cannot be anv world control without a merger 
of sovereignty he plumps boldlv for a world 
State as the sole possible preventive of 1 
series of wars which will come to an end only 
when knowledge has perished and we have sunk 
into a state of barbarism To avoid this con 
tingency or rather cert untv Mr Wells would 
arouse m mankind a recognition of the fact that 
the world has become one community and as such 
should be regul ited bv a wc rid law That such 
an attitude of mi id is not an impossible ideal is 
indicated by the feeling which was aroused even 
n the remotest parts of the \ ?rld h\ ex President 
\\ ilson s first proposal f ir a I e igue of Nations 
To attain th s acceptance of 1 world law Mr 
Wells relies upon education pirticularlv of the 
voung in ic ordance with a scheme which he has 
skttchcd in outline 

While in miny respects this scheme of educa 
tion may be suitable for a highlv civilised Ucsttrn 
people it ignores differences of outlook and cul 
turc Schooling says Mr Wells is in fact 
the expansion and development of the pnmi 
live savage mind which is still all that we inherit 
to adapt it to the needs of a larger communitv 
This statement is at best but a half truth 
lhe highly civilised races of hurope and America 
have centuries of development behind them and 
notwithstanding the speeding up which has 
become possible with the development of modern 
conditions, the less advanced rices even of parts 
et Europe such as the Balkan Peninsula are not 
likely to assimilate these ideals for some tim^to 
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come, while in the case of the really backward 
races the premature application of modern culture 
and educational methods would spell disaster Wlse 
supporters of the I eague of Nations do, at any 
rate, recognise that part of the sacred trust ’ of 
1 mandatory Power is to provide for the education 
and training of the races under its tutelage on 
lines suitable to their stage of development 
Criticism of any scheme of internationalism is 
easy, and the difficulties which have to be over 
come are enormous The verdict of history on 
the whole is adverse But against this must be 
set the fact that the world has never been faced 
with conditions similar to those of to-day or 
with the possibility of a crisis such as would be 
involved in another war Is the realisation of 
the danger which threatens civilisation strong 
enough to overcome the jealousies, the bickerings, 
and the rivalries of States which are loosely joined 
in a confederation, or even united under a world 
law ’ 3 Present conditions are not favourable to 
the probability of success Although we may 
speak of nations as if they were individuals, one 
of the strongest of social forces which operate 
in the case of the majority of the individual 
members of a community is absent Nations, like 
corporations, have no conscience, and the force 
of the moral judgment and the opinion of others 
is not operative Whereas in a civil society 
public opinion largclv determines conduct and 
force is the ultimate sanction, in a confederacy 
of nations forte is the onlv sanction The balance 
of power alone will influence any member or group 
of members who may wish to defy the bodv as a 
w hole 

It is no answer to criticism to say that in a 
world Stale or m the conditions of international 
amitv towards which the supporters of the League 
of Nations would wish to progress, such occasions 
for misunderstanding would not arise Apart 
from the differences in degree of culture, th<rc is 
among nations as they exist to day a variety in 
outlook which is the outcome of history, tradition, 
education, and environment The effect of this 
v arietv in outlook w as patent to those who, during 
the war, took part in operations with the com¬ 
posite armies which fought on some of the Allied 
fronts The outward semblance of unity of action 
was attained onlv by a constant smoothing away 
of difficulties and misunderstandings arising out 
of nattonal differences of temperament and out 
look 

Differences of temperament are easy to note, 
but difficult to reduce to a scientific formula 
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Nor do we know how far they are fundamental 
and ineradicable The comparative study of racial 
psychology on modern scientific lines is almost an 
unexplored field National character, in so far as 
it is the product of tradition and education, may 
be susceptible of modification Most nations to¬ 
day are the result of a fusion of races the members 
of which live more or less in amity, and this lends 
support to the view which holds to the ultimate 
possibility of a wider unity Against this, how¬ 
ever, must be set the view of some anthropologists 
who are inclined to attach increasing importance 
to race as a persisting element in character In 
this country, for instance, notwithstanding 
common environment, common tradition, and 
common institutions, differences of occupation 
and of class feeling seem, in a general way, 
to go with differences of racial type Should 
a more extended observation tend to confirm this 
view, it would suggest that any form of inter 
national confederation which aims at obliterating 
nationality and race would scarcely attain enduring 
success 


What Relativity in Science Implies. 

The Reign of Relativity By Viscount Haldane 
Pp \x111 + 430 (London John Murray 1921 ) 
2 1 s net 

HLRI is no need to begin this notice of 
Lord Haldane s book with a general refer 
ence to its scope and purpose It is well known 
that though the book deals with miny problems 
of science, it is not scientific in the technical mean 
ing of the term, it is philosophy and as philo 
sophv it includes every realm of human expert 
tnce ind therefore science in its synopsis It 
will be more interesting to readers of Natire to 
select certain particular problems of science which 
are also problems of philosophy 

1 he first part of the book deals mainly with the 
principle of relativity, the metaphysical basis of 
which is brought out with wonderful clearness 
Lord Haldane achieves this, not so much by his 
direct exposition, which is thorough, as by his 
delicate and subtle critical comparison of two 
methods of applying the principle in mathematics 
and physics, that of our English mathematician. 
Prof Whitehead, and that of hinstein himself 
His exposition of both these writers is masterly 
The chapter on Einstein is the clearest account 
of his theory and method that has yet appeared, 
possibly it appears clearer than it otherwise would 
from the fact that it follows the account of White- 
head, which is certainly more difficult This does 
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mot mean that Lord Haldane s exposition has 
made either writer easy to understand, but it has 
made it possible for anyone who cares to give the 
necessary attention and concentration to under 
stand them both Those who have argued a 
priori that any exposition of the principle of rela 
tivity by Lord Haldane must be defective and 
inconclusive because he is not a mathematiciin 
and therefore does not use or know how to use 
the language which enables mathematicians to 
«xpress their equations have only shown that thev 
mistake both the purpose and the nature of the 
-value of mathematical methods It is just because 
mathematics is restricted to abstract quantitative 
measurements that its system of symbols is so 
effective an instrument Mathematicians are the 
(first to acknowledge this They know it is they 
-who are handicapped when it comes to laying 
bare the metaphysical concept, handicapped by 
the very ease with which they are able, bv 
the manipulation of symbols, to simplify the 
most complex and complicated quantitativ e 
■equations 

When we say of anything that it is relative the 
■question immediately follows Relative to what’ 
Absolute relativity is either a contradiction in 
terms, as if one should say a round square, or 
it is an expression for that extreme form of seep 
ticism which professes to be a universal negation 
Now, undoubtedly the first impression we receive 
of the general principle of relativity does dispose 
us to identify it with the principle of universal 
doubt On this aspect of the great problem Lord 
Haldane is clear and pronounced from the first 
sentence of his preface to the end of his book 
To the question, Relative to what? he replies, 
Relative to knowledge, and knowledge is not 
itself an abstract relation, but a concrttc uni 
versal In this he is following Hegel who first 
brought to light, in its modern form the dia 
lectical nature of thought Knowledge * says 
Lord Haldane, is dynamic It is an effort to 
transcend the apparently given It is always 
pointing beyond itself (p 140) It is from this 
point of view that the comparison of Whitehead 
and Einstein is instructive Both are concerned 
and corcerned only, to present to us a science of 
Nature Both reject the absolute there is neither 
a space time system nor a material, depen¬ 
dent or independent of the observers attached 
to it, which can serve as a norm by which to 
regulate the relations of different space time 
systems Both reject the principle of action at 
a distance it is inconceivable as fact and useless 
as a principle An interesting, though perhaps a 
minor, point in which Lord Haldane notes a 
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difference between thim is tint whilt lor White 
head the clement out of which our concept of 
Nature is constructed is the event and the object 
is a derivative notion for Linstcin the event 
seems to depend on the notion of object In this 
lord Haldane thinks Whitehead is more faithful 
than hinstein to the fundimcntal principle of the 
four dimension d space time continuum Apart 
from this, it is Linstcin who has made the 
greater advance to the full philosophical con¬ 
cept Whitehead halts He cannrt surrender the 
notion that Nature in its existence is self con 
tamed that it stands for a reality which in the 
last analysis is closed to mind Is this concept 
of a reality closed to mind a necessity of mathe 
matical and physical science 9 Some philosophers 
would agree with Whitehead m saying, Yes They 
are the new realists, and are here criticised from 
that point of view On the other hand, Einstein 
ind I ddmgton seem very definitely to say No, 
and to be able to prove it I ord Haldane sug 
gests that Whitehead s own persistent question, 
in regard to any and every xpecihcd point event 
the question, W hose space time » or W hat 
spacetime system *—in its implications is the 
negation of his own conclusion This brings out 
I ord Haldane s foundational fact Knowledge is 
a universal within which all distinctions till It 
is not, and cannot be, conceived as an abstract 
relation between two self subsistent and cxistenti 
ally exclusive realities, mind and Nature 

Let us now turn to another question, which is 
equally pressing as a scientific problem, and 
equally significant as a philosophical problem— 
the quantum theorv Lord Haldane makes only 
a brief reference to it (p iot>) but it is m a 
certain sense even more relevant to the concept 
which it is his mam purpose to expound the con 
cept of degrees of reality, than the principle of 
relativity itself For the quantum theory shows 
that in scientific explanation, however far we are 
able to pursue it, we are brought up finallv against 
a fact which positively forces 11s to appeal to a 
character of knowledge in plain contradiction of 
our scientific principle of explanation 

On p 114 there is a delightful account of the 
curious statue erected to Gauss and Weber m 
Gottingen It is made the occasion of expounding 
the work of those mathematicians who, as lord 
Haldane says nearly three quarters of a centurv 
sines, prepared the way for thinkers like Finstem 
and the interpreters of the doctrine of quantitative 
relativity ’ But it is also curious to remember 
that at the same time there was living in Leipzig 
another Weber, the philosopher and psvchologist 
who has given his name to the famous law of 
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psycho-physics. Weber's lew wes the first 
definite discovery of the fact on which the quan- 
turn theory rests. He discovered that in sensible 
experience changes are not continuous—that is, do 
trot correspond to the continuity of the changes of 
the physical stimulus, but occur in discrete 
quanta. He was a parallelist, and thought that 
changes in the physical environment were con¬ 
comitant with changes in sensation. He never 
suspected, probably would have found it difficult 
to conceive, that changes in the physical world 
are discrete. Planck’s quantum theory is the 
discovery that the same fact whieh Weber found 
to characterise the psychical world characterises 
the physical world; that energy is emitted, not 
continuously, but in discrete quanta; that, as 
Lord Haldane says, we may even have to regard 
Space as a discrete manifold. This comparison 
is not a fanciful notion, nor purely imaginary. 
The whole problem was discussed by Henri 
Poiftcard in "Science et Hypothec" before 
Planck's discovery. Poincard cites Weber’s law 
as actual proof that the concept of mathematical 
continuity is only a postulate, declares that it is 
unverifiable, and suggests that it may be dis¬ 
proved or superseded. This is peculiarly signifi¬ 
cant in regard to Lord Haldane’s concept of the 
Concrete universal, the concept that reality is rela¬ 
tive to the character of knowledge. 

The practical gain in such a concept when we 
are dealing with biology and with the mental 
sciences is the topic of chap. vi. of the book. The 
most striking thing about the new scientific 
revolution is the havoc it is making of the once 
unchallengeable and universally accepted notions 
at the basis of the purely mathematical sciences. 
It is not, for example, Newton’s law of inertia, 
primarily and mainly based on empirical observa¬ 
tion, which is suspect. It is the much more 
fundamental law, the law of the equivalence of 
action and reaction, a purely rational principle, 
which seems now to be on ks trial. The whole 
direction of scientific speculation in the nineteenth 
century was towards the conscious goal of me¬ 
chanical interpretation. Scientific advance was 
practically identified with the confident anticipa¬ 
tion that all the biological and mental sciences, 
even including such purely human interests as 
art and religion, would be mechanistically ex¬ 
plained. The new spirit and the new direction in 
scientific speculation at least recognise that the 
abstract can never comprehend the concrete; and 
this recognition more than anything else Is bring¬ 
ing about the rapprochtment between science and 
philosophy, so long and so unreasonably 
estranged. H. Wildon Carr. 
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A New Book on Cactacese. 

Th« Cactaceae. By N. L. Britton and J. N. 
Rose. Vrf. ii. (Publication No. 748.) Pp. vii+ 

3 39+4° plates. (Washington: The Carnegie 
Institution of Washington, *920.) 

A LL cultivators of cacti and all botanists who 
are interested in this remarkable family of 
plants will feel satisfaction in knowing that at 
last we have in the English language a standard 
up-to-date monograph of the natural order Cac- 
tacese, whieh is universally recognised as being 
the most difficult of all flowering planta to study. 
With the exception of a few scattered but excel¬ 
lent papers upon them by Drs. Britton and Rom, 
Dr. Engelman, and Berger, this i» the first 
work in the English language that gives a com¬ 
plete account of the order as we know it to-day. 
This fine book is so excellently planned and so 
fully illustrated as to be a long way in advance 
of the very unsatisfactory German works that 
have hitherto held the field, and will be found to 
be a real boon to all who study these plants. 

From the introduction to the first volume (a 
notice of which was published in Nature for Sep¬ 
tember 11, 1919) we learn that Drs. Britton and 
Rose at first intended to monograph only the 
Cactaceas of North America, but, happily, upon 
a proposal made by Dr. D. T. MacDugal, the 
plan was extended to include the whole of the 
family. Extensive preparations were made and a 
large army of workers was enlisted to collect and 
photograph the species in their native habitats, 
the result being that the authors have had at their 
disposal a larger amount of living and other 
material, accompanied by field-notes, drawings, 
etc., than any other students of this group haver- 
ever been able to obtain. As the types (when 
existing) of the older as well as of modem 
species have also been consulted, the authors haw 
been able to detect and correct many errors of 
determination that are found in existing mono¬ 
graphs. 

Vol. ii. is of quarto size, well printed and pro¬ 
fusely illustrated with photographs, drawings, and 
coloured plates, which, it is a pleasure to note, 
are nearly all originals. There are good keys to> 
the tribes, subtribes, genera, and species, so that, 
taking into account the aid afforded by the 
figures, there should be no great difficulty in 
naming cultivated specimens when in flower. 

Each tribe, subtribe, and genus is separately 
characterised, and the type of each genus indi¬ 
cated. Under each species the synonyms, with 
the date of their publication, a description, men- 
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tion of the type locality, the general distribution, 
references to illustrations, and general notes are 
given All the descriptions are in English, and 
written in a correct but very simplified style so 
that anyone can easily understand them Latin 
descriptions find no place in this admirable work, 
which is designed to be useful to the multitude 
rather than to the botanist alone 

In the first volume the Cactacese are divided 
into the three tribes Pereskiese Opuntiesc and 
Cere* The tribe Percskieae contains only the 
single genus Pereskia of which nineteen species 
are described The Opuntiese are divided into seven 
genera, of which Opuntia is the largest, contain 
mg 240 species the other genera have only one or 
a few species in each lhese two tribes fill the 
first volume, and the Cerese which comprise the 
bulk of the order, are being dealt with m the 
remaining volumes The first portion of the Cerese 
is accounted for m the present volume, where the 
plants that are commonly known by the generic 
title of Cereus are described and illustrated 
It has long been recognised that different species 
of Cereus produced different types of flower, and 
since in other natural orders, differences in floral 
structure are recognised as being of generic value 
some botanists have founded genera upon some 
of the different floral types found among Cerei 
These genera have not hitherto found much 
favour among botanists or horticulturists, because 
the plants, when not in flower, often present a 
great similarity to one another The authors of 
The Cactacese, however, have accepted the view 
that a difference in floral characters should con 
stitute a generic distinction, they have had this 
view constantly in mind, and carried it to a 
logical conclusion, so that they have divided the 
old genus Cereus into no fewer than forty seven 
genera, containing 275 species Twenty of the 
genera are proposed for the first time in this 
volume Whilst there can be little doubt that the 
plants which have been placed in the genera 
Heliocereus, Aporocactus, Cleistocactus, etc , 
should be separated from Cereus, it may be ques¬ 
tioned whether those placed in the genera Den 
drocereus, Harrista Acanthocereus, etc , should 
be held to constitute more than sectional groups 
under Cereus This, however, is a matter of 
opinion, and tune alone will show if the numerous 
genera maintained in this work will be generally 
accepted Whether they are accepted or not, 
their adoption in “ The Cactacese " in no way in 
validates the usefulness of that splendid work 
The reviewer has had considerable experience in 
the use of existing monographs, and has found 
'The Cactacese" very far in advance of them, 
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it can be recommended with confidence to 
students 

The only noticeable fault in the work is the 
rather serious one that exceptions are always 
neglected in the kejs This, however, is a fault 
appertaining to most botanical works, and invan 
ably leads the novice astray 1 or example should 
a novice desire to find out, by means of the key 
given on p 1 of vol 11 the subtribe m which 
the authors place the globose spineless plant 
cultivated under the name Eohinocactus (and 
Anhalomutn) WtUiamstt no place for it will be 
found The only spineless plant mentioned in 
that key belong to the subtribe 1 piphyllanse, 
which have flat many jointed stems llus fault 
is so easily remedied by including exceptions and 
variable characters again and agun under the 
headings of different parts of the key that per 
haps the authors will endeavour to correct this 
defect in the continuation of their work They 
are to be congratulated heartily upon the 
manner in which they have so far carried out their 
\ery difficult task of evolving order out of the very 
confused synonymv found in other works upon 
this group of plants N E Brown 

A Study in Geo chemistry 
The Enrichment of Ore Deposits By W H 
Emmons (Bulletin 625 United States Geo¬ 
logical Survey Department of the Interior) 
Pp 530 (Washington Government Printing 
Office, 1917 ) 

NDER the above modest guise the United 
States Geological Surve> has published a 
volume of the greatest value to the student of ore 
deposition, which may fairly claim to rank as ope 
of the most interesting of recent contributions to 
this very difficult branch of economic geology The 
author points out that two phases in the formation 
of economically important ore deposits require inde¬ 
pendent investigation namely, the formation of 
the primary ore deposits and the subsequent modi¬ 
fications which the more superficial portions m 
many cases undergo 

The present work is devoted exclusively to a 
comprehensive investigation of the second of these 
phases, the genesis of the primary ore deposits 
being considered indirectly only The author 
reviews successively the conditions that make for 
enrichment, such as amount of rainfall, surface 
contours, permeability of the rocks, the nature of 
the underground circulation of water, and in par¬ 
ticular the oxidation of sulphide deposits He lays 
very great stress upon the last named, and 
ascribes the solution of the various minerals 
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affected almost exclusively to the action of sul 
phunc acid produced by the oxidation of sulphur* 
etted ores This thesis is developed in detail 
m a series of chapters devoted to the chemistry of 
enrichment, in which the conditions of solution and 
precipitation, so far as the more important metals 
are concerned are worked out in full detail This 
section is an admirable contribution to geo 
chemistry, and will well repay careful study It 
is perhaps possible that the author pins his faith 
somewhat too exclusively to the action of sulphuric 
acid and somewhat underrates the possible effect 
of other solvents In part this may be due to the 
fact that he has confined his studies to the North 
American continent and to the chemical changes 
that characterise the temperate zones thus it is 
significant that the word lateritisation is not 
even once mentioned and that this phenomenon 
which has played an important part m the 
secondary modification of certain ore deposits in 
tropical and sub tropical regions, is here quite dis 
regarded 

Each of the more important metals is then con 
sidered in detail the principal ores of each their 
solubilities and mode of occurrence are discussed 
and the influence of enrichment is illustrated by 
descriptions of a number of representative deposits 
of each metal finally the non metallic or gangue 
minerals are treated in the same way It will be 
obvious even from this brief sketch, that the 
author has done his work with great thoroughness 
and it is easy to foresee that this volume will 
remain for a long time the standard text book (for 
such it really is) on the subject 

It need scarcely be said that there are a number 
of highly contentious points upon which it would 
be hopeless to expect any general agreement 
amongst geologists Perhaps the phrase to which 
most will take exception is a statement on p 
1 Many of the rich deposits of gold are primary 
It is not too much to say that the exact opposite of 
this will be more m accord with the experience of 
most students of the subject and that the state 
ment None of the rich deposits of gold are 
primary would meet with far more general 
acceptance A gold deposit that has not under 
gone secondary enrichment is quite exceptional 
and many examples where such enrichment has 
assumed a scale of great importance are familiar 
to all economic geologists e g the Witwatersrand 
and in Western Australia 

Far more difficult and more debatable is the 
question whether the author has drawn rightly the 
line of demarcation between the phenomena that 
ought and those that ought not to be included in 
the list of secondary enrichment There are 
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numerous cases where m-itenal too poor to be* 
economically workable (which the author follow¬ 
ing Ransome, designates as protore ) has- 
been enriched until it is worth working and thus- 
becomes a true ore Tew will object to the in¬ 
clusion amongst cases of secondary enrichment of 
those protores that have been converted into ores 
by the addition of valuable mineral matter as, for 
example, the monzonite copper ores of Bingham, 
Utah, Ely Nevada, etc , it is, however, far more 
doubtful whether the term can fairly be applied to- 
deposits which have been enriched by the leaching 
out or dissolving away of gangue material 
Thus the important deposits of brown haema¬ 
tite of Santander Spain have been derived 
from ferriferous dolomite, containing only some 
3 per cent of iron, by the solution of the carbon 
ates of lime and magnesia It would probably be 
more correct to designate these as primary de¬ 
posits than to look upon them as enriched 
protore Many writers classify them a*. 

residual dejx>sits Obviously if Mr 
Emmons carried his method to its logical con¬ 
clusion he would include also clastic deposits 
seeing that these are the result of the concentra¬ 
tion or mechanical enrichment of mineral deposits 
that will in many cases have been protores 
It is interesting to note that the author has- 
confined his attention to secondary enrichment 
and makes no specific reference to secondary im¬ 
poverishment is such necessarily he discusses the 
phenomenon as antecedent to enrichment but 
there are certain cases in which the subject de¬ 
serves attention for its own sake 
Perhaps reference to such controversial point* 
is the aboie will serve better than anything else 
to bring out the difficulties of the subject that Mr 
Emmons has so ably dealt with in this volume 
and both he and the United States Geological 
Suriey are to be congratulated upon this impor 
tant contribution to the study of the phenomena 
of ore deposition H Louis 


Our Bookshelf 

The Elements of Theorettcal and Descriptive 
Astronomy By C J White Eighth edition, 
revised bv P P Blackburn Pp xi + 309+ix 
plates (New York John Wiley and Sons 
Inc , London Chapman and Hall, Ltd , 1920 > 
17s 6d net 

This book is something of a curiosity, if only 
because it has reached an eighth edition The 
first edition was published in 1869 for the benefit 
of the students of the U S Naval Academy It 
was an elementary primer giving the simple geo 
metrical facts of astronomy So far as can be 
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judged from its latest successor, the work was 
done neither better nor worse than usual That 
the original author's effort has proved more en 
during than Bismarck s may be accounted for by 
its privileged sale in a particular institution 
Had the book been confined to the permanent 
geometrical elements, and after the introduction of 
more modern numerical data and the excision of all 
archaic matter offered for sale at one third of the 
price, it might have been worthy of attention 
The new editor claims to have endeavored to 
bring it up to date The following quotation 
giving the latest information on radial velocities 
will afford a measure of the reviser s success — 
Mr Huggins using a spectroscope of large 
dispersive power, and carefully comparing the 
spectrum of Sinus with that of hydrogen found 
that the line T in the spectrum of Sirius it as dis 
placed by about i/250th of an inch 
This from America in 1920' To a very fair 
account of the disappearance of Saturn s rings is 
appended the remark The last disappearance 
took place in 1907 the next will take place 1 
1922 Perhaps on the whole it is well that tl t 
price of the volume should be prohibitive 

Radioaktmtat und die neueste Entwicklung der 
Lehre von den chemischen Elementen By 
Prof k hajans Dntte Auflage (Sammlung 
Vieweg lagesfragen aus den Gebirten der 
Naturwissenschaften und der Technik Heft 45 ) 
Pp vm+124 (Braunschweig Fnedr Vieweg 
und Sohn, 1921 ) 6 50 marks 
In this book Prof 1 ajans gives a simple and 
clear account of thl advances in chemical theory 
which have resulted from the study of radio activ 
itv A brief description of the radio active bodies 
and their transformations is followed by an account 
of their chemical properties leading to their classi 
fication in the periodic system, and the rccogmtio 1 
of the existence of elements which, though dif 
fenng in atomic weight are identical in chemical 
behaviour Ihc uithor shows how Moselev 
arrived at a number which is a more fundamental 
■characteristic of an element than its atomic weight 
and developing the Rutherford theory of atomic 
structure identifies the Moselev number w th the 
value of the charge on the nucleus of the atom 
He is then able to give an explanation of the 
nature of isotopes and of the periodic elassihei 
tion A description of Aston s mass spectrogi iph 
for the investigation of the isotopes of ordinary 
-elements is given in an appendix 

The book is on the whole well written and 
the matter has been carefully limited to the 
essential facts and their explanation on the nuclear 
theory Full references are given to the original 
papers 

Relativitatstheorie und Erkenntnu Apnort By 
H Reichenbach Pp v+110 (Berlin Julius 
Springer, 1920 ) 14 marks 
The author states that the theory of relativity 
contradicts the critical philosophy of Kant, 
m reference both to the concept of time and to the 
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relation of physical fact to Euclidean geometry 
There are only two possibilities, he savs either 
the relativity theory is false, or the philosophy of 
kant needs amending at the points at which it is 
in contradiction with Einstein The first possi¬ 
bility seems ruled out after the brilliant success of 
the relativity theory, both in its double confirms 
tion in experience and in its theoretical contribu¬ 
tion to physical thought Accordingly, the author 
sets out to analyse the exact point at which it 
is at variance with critical philosophy, and 
finally claims to carry through such a modification 
of the concept a prion that the conflict is re 
solved His conclusion is We can no longer 
maintain that the idea of a prion is independent 
of all experience but we must hold that a prion 
principles alone constitute the world of expert 
ence This book will repay reading by those who 
are specially interested m the philosophical aspects 
of the relativity theory 

Les Etotles Simples By Dr F Henroteau 
(Encyclopedic Scientihque Bibliothfcque 
d \stronomie et de Physique Cdleste ) Pp 
M + 244 (Pins Octave Doin 19-M ) 10francs 
As a guide and index to the great advance in 
knowledge of the stellar system that has 
taken place in the last thirty years, this volume 
will be found extremely useful Commencing with 
constellations and star catalogues, the author pro¬ 
ceeds to spectral types and schemes of evolution, 
notably the giant and dwarf hypothesis that 
holds the field at present 
The chapter on photometry contains a full descrip 
tion of the photo electric cell with instructions for 
its manufacture Colour indices are defined, and 
systems of colorimetry, both visual and photo 
graphic are explained 

Ihe great increase in the accuracy of stellar 
parallax determination due to the photographic 
method, with various refinements suggested by 
experience, is described in sufficient detail, m 
direct methods—the spectroscopic of Adams the 
moving cluster method of Boss and others and the 
hypothetical mass method applicable to binaries 
ire then explained The remaining chapters 
dcil with proper motions ridial velo iti«s und 
stellar distribution 

The book is wo iderfullv complete consider ng 
its small size Each chapter is followed b; a use¬ 
ful btbltogiaphy which will enable students 
interested in spe il branches of the subject to 
carry their researches further 

A C D Cromwelin 

P yche s lamp 1 Reinitiation of Psychological 
Principles as Foundation of AU Thought By 
Robert Bnffault Pp 240 (London George 
Allen and Unwin Ltd New York The Mac 
millan Co , 1921 ) 125 6 d net 
There is no doubt excellent matter in this book % 
but the author’s method and dogmatic manner are 
likely to be very irritating to the inquiring student 
As the title indicates, the appeal is rhetorical 
rather than scientific or logical 
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Letter* to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return or to correspond mth 
the i inters of rejected manuscripts intended for 
this or any other part of Naturk No notice is 
taken of anonymous communications ] 

PathogMN Organisms hi the Poflen of Flowers and 
DiftMM hi BOM 

The observation* of Dr Renn e and his co-worker 
hove established ah association between Acarme in 
feuion ahd Isle of Wight disease in bees There still 
remains however the question of the part played bv 
bacillary infection in this and other diseases which 
affect bees In this communication I desire to direct 
attention to two aspects only of this complex problem 
(i) In the course of an inquiry during the last three 
years into an epidemic having many of the features 
of the so-called Isle of Wight disease which has 
caused the loss of a number of my own hives and 
other stocks in the Midland area an aerobic short 
spqte bearing and gram negat ve bacillus resembling 
B pesUf apis as described by Dr Malden in 
the Journal of Agriculture vol xv No n 
February 1909 was obtained irt large numbers from 
* the fseces of affected bees from all the diseased stocks 
and was readily grown sometimes in pure culture in 
broth or on agar or serum agar 

In 1919 I also found that the «ame organism could 
be cultured from the sealed cells of the honey 
combs from infected hives A number of cells were 
opened by removing the cap with a sterilised instru 
ment and platinum loops of honey taken from these 
sealed cells were added to broth or smeared on an 
agar or serum agar slope and incubated at 37° C for 
36 hours Numerous colonies of the spore bearing 
gram negative bacillus Were obtained from many of 
the cells The organism seems to exist tn the honey in 
the spore form only no bacillary forma being detected 
before culture and no cloudiness or discoloration of 
the honey being produced In two cases it grew 
readily when obtained from infected honey cells which 
had remained sealed for more than twelve months 
The colonies grown from honev re semi le those ob 
tamed by culture from the fseces of affected bees 
They are smooth and white when small but soon 
show a corrugated brain like surface and may be 
come slightly vellow or pinkish at a later stage 
The fact that as Dr Malden showed the same 
organism can be obtained from the intestinal contents 
of apparently healthy bees is important and I have 
also grown it from sealed honey cells from apparently 
healthy hives Under these cond tions the colonies are 
generally much few er in number 
This fact is of interest as bearing on the question 
of bacillarr infection in bees and also on the problem 
of the inhib tory effect of honey as a culture medium 
4 on the growth of organisms and their persistence in 
the spore form 

The same organism has also been cultured on the 
same media from the compressed pollen removed 
from the th ghs of the honey bee and from several 
•pedes of humble bee and also in one case from 
honey taken from the nest of Bombas lapidanus 
(3) The second point has reference to the life-history 
*of the organism outside the body of the bee and the 
honey oall 

In <91$ I commenced to investigate pollen from 
vapous kinds of flowers frequented and avoided by 
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bees, and m the case of frequented flowers both 
before and after the open mg of the flower 

It is impossible here to describe in detail the large 
number of experiments carried out on different k nds 
of flowers Speaking generally the spore-bearing 
gram negative bacillus described above together with 
other bacillary and in tome case* coccal, forms, were 
frequently grown from the pollen of flowers frequented 
by the honey bee, various species of wild bee and 
some other insects while colonies were absent or were 
sparsely grown from unopened flowers and from 
flowers such as the edible and sweet pea and others 
which are not visited by bees to the same extent 
Pollen from the pirte and other wind fertilised trees 
gave very few colonies From the pollen at the 
bottom of the »pa the of an arum (Arum maculatum ) 
in which numerous flies were imprisoned a small 
coccus grew freely in odd t on to the bacillus form 

There can be no doubt that the anthers and pistils 
of flowers visited by bees and other Insects provide 
the chief rites of implantation and dispersal grounds 
for organisms which pass a portion of their life 
history in the alimentary canal of bees and in stored 
honey 

Further investigation is necessary to decide what 
effect if any exposure to atmospheric conditions and 
to pollen and to plant secretions exercise on the 
growth of these organ sms 

It seems probable that many kinds of flowers 
especially open flowers frequented by bees and other 
insects harbour enormous numbers of organisms 
some of which at any rate are pathogen c to bees 
under certain conditions and that a further studv 
of the bacterial flora of flowers would shed light on 
the diseases of bees and other insects and possibly on 
some diseases which affect animals and even man 
C J Bond 

The Nature of the Electrical Conductivity si Qiass 

In the course of some work on the electrical con¬ 
ductivity of some dielectrics which was recently 
described before the Royal Dublin Society and forme 
the subject of a forthcoming paper in the PhUo 
sophtcal Magamne the question arose as to the 
possible electrolytic nature of the current in the case 
of materials such as glass The following simple 
experiment which is I think new seems worthy of 
recorl as affording evidence against this view 

A thin glass bulb about 18 cm in diameter was 
blown at the end of a piece of tubing the whole 
being then filled with a dilute neutral solution of 
calcium chloride containing a little phenolphthalein 
Hie bulb was immersed in a small beaker of tap 
water placed on an insulating stand Electrodes were 
placed in the upiper part of the tube and in the beaker 
one being connected to a source maintained at about 
-8000 volts with the aid of rectifying valves and the 
other to earth through a sensitive galvanometer 
Thus a known current could be passed through the 
glass wall of the bulb in either direction Currents 
leaking along the extenor surface of the glass tube 
were prevented from passing through the galvano 
meter by an earthed strip of tinfoil gummed round 
the tube as a guard ring 

The bulb and tube were filled the day before the 
test was made and in the Interval a slight pink 
colour had developed indicating the solution of a 
little alkali from the glass The central electrode was 
first used as anode so that the glass of die bulb 
acted as cathode to the solution If the bulb con 
ducts like a metal we should expect a red colour to 
develop on its surface owing to electrolysis of the 
solution If however, die current through the glass 
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U purely electrolytic we *hould expect the alkalimt\ 
to he neutralised by the acid radicle lone driven into 
solution from the glass The initial current was 
8 S micro-amperes rising at the end of fifteen minutes 
to 13 micro amperes By this time the solution in 
contact with the thinner parts of the bulb was a deep 
pink The current was then reversed the Initial 
value being now 16 micro-amperes After six minutes 
the solution In contact with the glass was very nearly 
if not quite colourless If the current in the glass 
were electrolytic there can be little doubt that sodium 
10ns would have been driven into solution thus main 
tainlng the pink colour fhe large changes in the 
conduction current with time and reversal of direc 
tion are probably attributable to alteration and 
polarisation effects in the glas, The thin parU 
of the bulb carrying most of the current probabli 
represented an area of onlv a or 3 sq cm so thit 
the current density was comparatively large and the 
potential gradient probably between t and a mega 
volts per cm The evidence of the colour changes 
which were repeated several times is strongly m 
favour of the view that under such gradients and at 
air temperature the conduction current is largely if 
not entirely of a non-electrolytic nature 

Homo H Pootr 
Rovil Dublin Sacieti June ao 


Tka Displacement of Spectral Lines by ■ Qravita* 
Usual Field 

According to the theory of relativity the paths of 
moving particles or light pulses ire geodesics in a 
four dimensional Ricmann spice defined by the metric 

,{ t« 

The resulting abstract kinematics is brought into re 
lationshlp with the facts of experience by the Identifi 
cation of the Gaussian co ordinates * with the ob¬ 
server’s space time co-ordinates in a Newtonian 
Euclidean system Since the spaces are Euclidean 
and since the velocity of light is the same for each 
observer it follows that the systems of two different 
observers are similar but not necessarily on the same 
scale 

Consider the field of a single gravitating centre 
The metric is given bv 

,*»- - y -i dt* - r\<& +un> 6d<F) + ydfl 
Taking the unit of ds as the fundamental unit and 
measuring radial and transverse lengths ind times at 
two different points of the Ricmann space we see that 
throughout the spice the local scale is constant for 
transverse lengths varies as yi for radial lengths 
and is y-i for times Since the separated space-time 
systems of different observers are to be similar it is 
clear that their scales cinnot be obtained by carrying 
over the scales of the Ricmann space at the observer*’ 
world-points Assume thit the observer’s time scale 
bears to the time-scile at his world point in the 
Rlemann space the ratjp 1 f(r) The scales of the 

Ludidean systems of two different observers then 
vary inverses as yl/fr) 

This virntion of snlc has no effect on the mercury 
problem or on the deflection of a beam but it Is of 
fundamental importance in the third crucial pheno 
menon the displacement of the spectral lines 

The usuil irgument shows thit 

where dt*, dt* are measured in the units of the 
Rlemann space If we transfer to the Euclidean 
spaces of local observers the equation becomes 
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Eddington s argument on p 139 of Space lime, 
and Gravitation shows that the time-period as 
measured in the units of any ont observer is trans 
mltted bv the radiation Hence du can be compared 
with dtn bv observation The measurement of the 
displacement of the spectral lines determines the 
function / 

No displacement is to be expected if /- y~t In 

this case, if dt is a time interval in the Ricmann 
space yidt is the corresponding observer's interval 
and yi dt or ds is propagated by the radiation as sug¬ 
gested in my letter of Mirch 10 II J Prikstlky 
University of Queensland Bnsbine May 11 


The Msasurement of Single and Successive Short 
Tune-Intervals 

Thh following modification of the well known 
method of determining small time intervals by the dis 
charge of an elect! ical condenser does not appear to 
be generally used judging from some inquiries I have 
haa Though the modification possibly has been pub 
Itthed somewhere—the man who can claim origin ility 
in these days is fortunate—this letter may be a In lp to 
some other workers 

The well known method to which 1 reftr consists m 
so arranging the circuit with a condenser and b iHistic 

S alvanometer that the former is charged nr discharged 
unng the interval The potentnl of tin condenser 
is measured before and as so >n after the interv il as 
possible bv the galvanometet md th< duration of the 
Interval Is proportional to the difference of the 
logarithms of these quantities 
The modification I first used during iqis in connet 
tion with the measurement of the velocity of detona 
tion of explosives consists in competing one side of 
the condenser to the string of a Laby string electro 
meter The displacement of the string is proportional 
to the potential of the condenser so that during an 
experiment the string falls from one position to 
another and the logarithm of the ratio of th«se dis¬ 
placements from the aero position is prop lrlional to 
the time The accuracy of the method Lin be in¬ 
creased by using a moving plate and photographing the 
string s position, it cin be increased up to thi limit 
imposed by the accuracy within which the condenser 
capacity and discharging resistance are known b\ 
measuring the displacements on the plate with a 
microscope 

The advantages of this method as compared with 
the ballistic method ire fal the procedure ind or 
cuit are much simplified (b) small leakage is of no 
importance or embarrassment (c) the whole process 
being self recording the result is available for 
measurement at any time and further the inertia 
of the string or its natural period of vibration does not 
iffcct the result 

Its disadvantagi in common with the ballistic 
method is the disturbing influence of the inductance 
of the circuit upon the rate < f flow It may be j-ossible 
in some applications to calculate this, or to allow for it 
bv calibration 

If a bicycle bill suspended by a long thin wire be 
allowed to impinge against and rebound from the 
vertical f ice of an anvil until it comes to rest the 
resulting record with its gradually diminishing steps 
corresponding to the several durations of contact 
affords a pretty example of the application of this 
method to the measurement of rapidly successive 
short time intervals At an Pollard 

The Imperial College of Science and 
Technology South Kensington, 

S W 7 June 14 
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the Native Oystsr (0 «**) 

It U well known that awuchanga m the native 
oyster (O edulu) occurs at some period of its life 
This mollusc apparently always begins life as a male 
and may change into a female at the age of one or 
two years Very little is however known about 
the cnaitgb of sex afterwards In following up the 
indications given from a general study of breeding 
(see J H Orton Sea temperature Breeding ana 
Distribution in Marine Animals Journal of the 
Marine Biological Association vol xu July 1920 pp 
339-66) it seemed certain that an oyster ought to con 
tinue breeding in the same season even after becoming 
white-sick »< after extrusion of ova into the mantle 
cavity Thus if a breeding oyster were marked and 
examined afterwards it should be possible to find 
out something about a possible annual change of sex 
Accordingly on July 50 1020 two white sick oysters 
were isolated in a tank at Plymouth and one of them 
was cut open and examined on August 26 1920 At the 
latter date the one examined was found to have its 
gonad full of wholly npe sperm morulae which dis 
Integrated Into separate active and apparently npe 
sperm as soon as they were placed in seawater 
Thus a female functioning oyster had changed into a 
male functioning oyster within less than a month 
An indication of this change had already been given 
on July 29 when the gonad of a white sick oyster— 
examined at the moment when it contained embryos 
in the mantle cavity—showed developing sper n 
morulae and some actively tailed sperm morulae 
The occurrence of developing sperm moruto in 
microscopic sections of white sick or black sick 
oysters has indeed been already observed by P P C 
Hoek in a practically unknown and very valuable 
piece of work on the oyster ( Rapport over de 
Oorzaken van den achteruitgang in hoedamgheid 
van de Zeeuwsche oester p 175 Uitgegenen 
Door Het Ministene van Waterstaat Handel en 
Niiverheid s Gravenhage) 

This year the observations on white sick oysters 
have been repeated and all the oysters examined have 
shown either some sperm morula with active tails 
which disintegrate into separate sperm m sea water 
or developing sperm morulae It is seen therefore 
that even at the time an oyster is carrying its own 
embryos it is changing into a male functioning form 
which will apparently function as a male within a 
very short tune 

An endeavour is being made th s summer to carry 
out on a larger scale the isolation in the sea of 

r ers of known sex at a particular moment with 
view of determining the sex at a later date It 
is hoped in this way to investigate also the possible 
change of an oyster which is male functioning at the 
beginning of the breeding season into a female 
functioning form at a later period in the same season 
J H Orton 

Mar ne B olog cal I aboratory Plymouth 
June 18 


I have read Dr Erxkine Murray s letter in Nature 
of June 16 p 490 with very great Interest but I 
think there are two difficulties in the explanation that 
he has there advanced — 

(t) It is hard to see how or why an aeroplane 
shou'd emit a senes of pairs of double sound im 
pulses and (a) even if they were emitted the ear 
would find it difficult to observe any change m pitch 
as the distance from the ground was varied for it is 

•tber afMCmm Inpt tor mamlna on hi ynr d«d ■ th* md 
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nd by experiment that pairs of sound unpulses 
ise a sensation of pitch which is sufficient for the 
i d en tifica ti on of a note as being high or low but is 
too indefinite for the appreciation of email differences 
of wave length 

1 should like to suggest instead that the pheno¬ 
mena observed by Dr Erskine Murray are due to the 
presence of a senes of stationary sound waves of 
various wave lengths lying parallel to the ground 
analogous to the stationary waves of light employed 
in Llppmann s colour photography These stationary 
sound waves would be produced by reflection at the 
surface of the ground the nodes occurring at a dis¬ 
tance from the ground inversely proportional to the 
pitch 

This suggestion fits in with the observed facts 
( 1 ) that the note heard vanes inversely as the height 
of the observer s ear from the ground (2) that the 
effects are best observed when the aeroplane is nearly 
overhead (3) that the note heard at a given height 
vanes with the angle of elevation of the aeroplane 
and (4) that the surface of the ground must be 
smooth 

As to the source of these senes of notes of different 
wave length it would seem that the turbulent air 
behind wings framework and propeller must be 
responsible and the fact that wind passing through 
a tree nn create similar phenomena would seem to 
confirm th s view With regard to the physiological 
aspect it has long been known that double sound 
impulses do give a crude sensation of pitch and both 
theones of hear ng have offered suggestions to account 
for it H Hartridge 

King s College Cambridge 


Dukisc the war and since I have often not ced 
how the apparent pitch of aeroplane noise changes 
suddenly as an aeroplane travels over the street in 
which one is standing I had put this down to 
reflection but not on the lines followed by Dr 
Erskine Murray in his letter in Nature of June 16 
p a 90 As the problem is of practical importance to 
suen bod es as the War Office and Admiralty in for 
example recognis ng aircraft at night or in fogs it 
seems worthy of discussion 
If the sound from an aeroplane were a pure tone 
no amount of reflection could give the sensation of 
the octave for two harmonics of equal period combine 
into an harmonic of the same period If the sound is 

I npure and has overto les combination of direct and 
reflected waves could have the effect only of altering 
the quality by suppress ng some components and re 
inforcing others I s iggest that Dr Murray heard 
the upper tones because of interference between the 
direct and reflected waves of the lower That the 
noise fron an aeroplane thoigh often of musical 
quality is not a pure tone is clear Exhaust noise 

II spite of the approximately harmonic motion of the 

p stons and valves is not a pure tone Complications 
arise fron the explosive emission of the gases 
Moreover in addition to the dom nant exhaust noise 
there are secondary noises from propeller fuselage 
etc H S Rowell 

Director of Research The Research Asso¬ 
ciation of British Motor Manufacturers 
15 Bolton Road Chiswick W 4 June 20 


The acoustical phenomenon described by Dr 
Erskine Murray in Nature of June 16 p 490 is 
fully discussed by F A Schulxe In a paper svhtch 
appeared in the AnnaUn in Physih in 1916 (vol xtlx 
p 683) References to earlier work on ate subject are 
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given in this paper and it appear* that the effect 
was obaerved and described by bavart a* early a* 
«8» W B Morton 

Queen s University Belfast June 21 


An Algebraical Identity 

Thi values of the coefficients of Y and Z are given 
in Prof Mathew s Theory ol Numbers p 3 18 
for the primes 3 to 31 I have calculated the values 
for the prunes 37 to 61 by the method given by Prof 
Mathews on p 216 of his book My result in the 
case of /> = 37 agrees with that given in Naturb of 
June 9 p 456 The other results are as follows the 
coefficients being given to the middle term inclusive 
when that exists and m the othe- case to the first of 
the pair of terms at the middle — 

/ 41 A 2 1 11 16 14 29 jO 12 36 34 20 
1 1124146446 

/-43 \ a t 10 61 ( 20 4 27 is 7 17 

/ 1 022 241 331 

A 47 ' 2 1 -11 17-9 6 29 37 20 

7 1 1 134 314 

2 16 11 


Artefacts and tbalr Qsatagfcd Age. <4 

In Naturb of June 9 P 438 Mr J Reid Molr 
describes some flint implements found embedded m 
the surface of the ferruginous pan at the base of 
the cliff near Sheringham nnd he bases certain con¬ 
clusions upon this find Fiom his description of the 
occurrence of the flints it seems clear that in this 
case they may not be of the same ige as the * pan,” 
in the uppe. surface of which they were found 
embedded A little while ago on the beach at Flam 
borough a small deposit of fei rug nous conglomerate 
was found in which there was embedded a typical 
Neolithic scraper ’ as well a* several pebbles and 
the conglomerate proved to be formed upon a horse¬ 
shoe But no one here assumed that the horse 
shoe was Neolithic in date or that the scraper was 
made during the past fifty years More recently on 
an excursion to South Fembv on the Humber shore 
fiimly embedded in a ferruginous pan immediately 
at the base of a cliff of Boulkr Cla\ was a trouser 
button It had to be extracted w th a hammer But 
no Yorkshire geologist is likelv to \rite to Naturb 
to try to prove that pre Glacial man in the Humber 
district wore trousers T Sheppard 

The Municipal Museum Hull June 27 


t 5J V 2 
7 

/ 59 ' a 

7 

t~ 6l ’l 2 
/ 


14 6 8 

022 


14 8 7 
o 2 3 



*5 


35 2* 12 33 

18 23 29 14 18 -->9 
4 3 I 4 4 I 


16 7 32 20 63 ,3 72 

o J-2 6 3 q 6 

54 83 62 88 89 95 81 
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The first case where I egendre s rule fails is 
P=4J „ H C Pockiinoton 

5 Well Close Place Leeds June 12 


Iron Currency-Bar* 

In Naurs of May 19 p 372 reference is made to 
iron currency bars and early British water-clocks ” 
1 he discovery of the true nature of the currency bars 
is not as is implied a recent one but was made in 
1905 bv Mr Reginald Smith (see his paper Pro 
c edings 1 f the Socieii of Ant quanes vol xx pp 
1-9-94) Similarly the early British water-clocks ’ 
were first authoritatively dealt with by Mr Smith in 
1907 fsee his paper ibif vol xxi pp 319 sqq ) 

I understand that Dr Newton Friend made this 
quite clear in the paper referred to and gave his 
references 

It may be of interest to add that a hoard of cur 
rt icy bars has recently been fou id ne ir Winchester 
and that the site is now being excavated by a hand 
of volunteers under the direction of Mr R W 
Hoolev hon curator of the Winchester Museum 
I he currency bars were exhibited it a recent meeting 
if the Soc tly of Antiquaries 

June 20 O G S Crawford 


Thp result for p =37 given in Nature of June 9 
p 456 was found to conform to I egendre ■ rule 
*mce thu rule fails in the case of p = 6i it is interest 
uig as noted by Prof Mathews to know if thu is 
the lowest prime for which the rule fails 
I have worked out the ease for £*=41 and find the 
expression of the 20th degree m * for Y to have the 
following coefficients — 

2+1 + 11 + 16+14-11-11 19 5 7+20 7-5 

19 It 12+14+16+11 + 14 2 

And since X is of the 40th degree in x each co 
efficient being +1 I find of the 38th 

degree in x with the following coefficients — 

1+2 + 3 + 8+12 + 2-12 28 - 20 I4 + IJ+18FI9 
-24 23 - 36+ 9 + 28 + 72 + 28 + 9 36 33 24+19 
+ I8+I5-I4 20 38-13 + 2+12 + 8 + 5 + 3+1 

Putting xmi the sum of these coefficients equals -4 
hence (Y'~4X)/4i cannot be a square so that the 
rule fails 41 being the lowest prime for failure 

J CUI LBN S J 

Stonyhurst College June 17 
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History of ths Churn 

In No 33 of the Agricultural Ledger issued by 
the Government of India and published in July 1895, 
there is a pricts of official correspondence on the 
Indian churn wh ch begins In a letter addressed 
to the Government of India Herr B Mirtlny of 
Berlin asked for information regarding the Indian 
Churn He there announces that he is engaged 
writing a history of the Churn and is desirous of ob¬ 
taining certain particulars regarding ' the old Indian 
Churn ’ of which he furnished a drawing ’ Has this 
History of the Churn ” been published Tn book form 
or m the journal or transactions of any society 7 
May I ask readers of Nature if they can afford anv 
information on the subject? If Herr Martiny 
addressed similar communications about native or 
ancient forms of chums to European American and 
Far Eastern Governments and had his Inquiry as 
fully replied to as it was by the Government of India 
there must be pigeon-holed somewhere a mass of in 
teresting data R Hedger Wallace 

June 17 
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Cosmogony and Stellar Evolution 1 

By J H Jsans, Sec R S 


II 

The Evolution of Stellar and Planetary Systems 
N the last lecture we followed up, so far as is 

permitted by modern theoretical and obser¬ 
vational research, the tram of ideas on which 
Laplace had based his nebular hypothesis 
Theoretically we found that a shrinking mass of 
rotating gas ought m time to assume a lenticular 
shape, after which further shrinkage would result 
in the ejection of matter from the sharp edge of 
the lens It is suggested that the spiral nebuln 
form instances of this process, the spiral arms 
being the ejected matter and the central nucleus 
the remnant of the original rotating mass of gas 
The spiral arms are observed to break up into 
condensations, a process of which a theoretical 
explanation can readily be given But on insert¬ 
ing approximate numerical values it is found that 
each condensation must have a mass comparable 
with that of a star In the spiral nebulae we are 
watching, not the birth of planets, which Laplace 
attempted to explain by his nebular hypothesis, 
but the birth of the stars themselves The pro 
cess is, in its main outlines, identical with that 
imagined by Laplace, but is on a more stupendous 
scale 

The separate stars when set free from the parent 
nebula are themselves shrinking and rotating 
masses of gas, they may be thought of as small 
scale models of the nebula which gave them birth 
We naturally inquire whether the process of evolu¬ 
tion of these small scale models will be the same 
as in the parent nebula The answer is provided 
by a mere inspection of the physical dimensions 
of the formula which govern the dynamical pro¬ 
cesses of evolution It is found that, as regards 
the central mass of lenticular shape, the small- 
scale model operates precisely like the bigger 
mass Any rotating mass of gas, provided only 
that it is sufficiently great to hold together under 
its own gravitation, will in due course assume the 
lenticular shape and discharge matter from its 
equator But as regards the ejected matter, the 
small scale model does not work in the same way 
as the bigger mass If the matter ejected from a 
big mass forms a million condensations the matter 
yielded from a small mass of one-millionth part 
of the size will not form a million tiny condensa¬ 
tions—it will form only one condensation, and will, 
moreover, form this one only if other physical con 
ditions are favourable In actual fact, when regard 
is had to numerical values, it is found that other 
physical conditions are not favourable The 
mattfcr will be ejected at so slow a rate that each 
small parcel of gas will simply dissipate into space 
without any gravitational cohesion at all Some 
molecules will probably escape altogether from 
the gravitational field of the central star, while 

1 UctarwdrimndttKini>C«lhs*oiiMay i 7 «ndi 4 Com oMd from 
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the remainder will form merely a scattered atmo¬ 
sphere surrounding the star For this reason, in 
addition to others, the conception of Laplace does 
not appear to be capable of providing an explana¬ 
tion of the genesis of planetary systems 

So far we have studied the way in which a mass 
of gas would break up under increasing rotation 
As a matter of theoretical research it is found that 
a mass of homogeneous incompressible substance, 
such as water, would break up in an entirely differ¬ 
ent fashion It is further found that there arq only 
these two distinctive ways in which a break up 
can occur, so that if a mass the rotation of which 
is continually increasing does not break up in one 
way it must break up in the other As a star, from 
being a mass of gas of very low density, shrinks 
into a liquid or plastic mass of density perhaps 
comparable with that of iron, it passes through 
a critical point at which there is a sudden swing 
over from one type of break up to the other This 
critical point occurs when the density of the star 
has become such that the ordinary gas-laws are 
substantially departed from throughout the 
greater part of the star s interior This density 
is, however, precisely that which marks the de¬ 
marcation between giant and dwarf stars Thus 
the general conclusion of abstract theory is that a 
giant star will break up under increasing rotation 
in the way we have already had under considera¬ 
tion, but that a dwarf star will break up in the 
same way as a homogeneous incompressible mass, 
such as a mass of water 

The discovery of the method of break-up in this 
second case forms one of the most difficult pro 
blems of applied mathematics In spite of the 
labours of many eminent mathematicians, among 
whom may be mentioned Maclaunn Jacobi, 
Kelvin, Poincari, and G H Darwin, the problem 
is still far from complete solution It is found 
that as the rotation of a homogeneous mass in¬ 
creases the boundary remains of exact spheroidal 
shape until an eccentricity of 08137 is reached, at 
which the axes are in the ratio of about is ia 7 
With a further increase of rotation the boundary 
ceases to be a figure of revolution, it becomes 
ellipsoidal and retains an exact ellipsoidal shape 
until the axes are in a ratio of about 33 xo 8 
Beyond this it is impossible for the mass to rotate 
in relative equilibrium at all, and dynamical 
motion of some kind must ensue At first a fur¬ 
row forms round the ellipsoid in a cross-section 
perpendicular to the longest axis, but the cross- 
section in which the furrow appears does not 
divide the figure symmetrically into equal halves 
The furrow deepens, and at this stage the problem 
eludes exact mathematical treatment It appears 
highly probable, although it cannot be rigorously 
proved, that the furfow will continue to deepen 
until it separates the figure into two unequal 
masses On the assumption that this is what 
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would actually happen we may conjecture that the 
proceM we have been describing is that of the fis 
sion of a single star into a binary of the familiar 
tvpe, but the conjecture is beset by many diffi 
cutties To mention one only if we have truly 
described the history of a star before hssion, the 
star ought during a moderate part of its life to 
possess an ellipsoidal figure, and as this rotated 
the light received from the star ought to vary to 
an extent which just before fission might amount 
to 09 magnitude Yet I believe there are only 
three known stars whose variation of light is such 
as could possibly be accounted for by an ellipsoidal 
surface, and even m these cases the interpreta 
tion is doubtful On tht other hand, very con 
siderable reassurance is provided by the researches 
of Russell on multiple stars After a star has 
broken into two parts by fission both parts will 
continue to shrink so that either or both may in 
turn again break up and a triple or quadruple 
system be formed Russell finds that in a multiple 
system which has been formed in this way the 
distance between the stirs formed by subsequent 
fissions cannot be more than a small fraction at 
most about one fifth of the distance between the 
pair generated by the original fission A mere 
glance at a catalogue of multiple stars will show 
that this condition is fulfilled by the majority of 
observed systems On account of foreshortening 
the apparent separations will not always appear 
to conform to the rule but Russell has shown 
as the result of a careful statistical discussion th it 
the exceptions agree both in kind and in 
number with what might be cxpi ted Ire m 
foreshorto ling 

We have now traced out the life histor\ tf i 
rotating and shrinking mass from beginning i< 
end from its start as a gaseous mass of very low 
density through its assumption of a lenticular 
shape and its first break up as spiral nebula 
through its subsequent condensation into separate 
stars to their final fissions into binary and multiple 
systems The picture has been distressingly in 
complete and it cannot be denied that the story 
is beset bv mam difficulties and uncertainties 
The mathematical investigation is far from per 
feet gaps m theory have frequently been bridged 
by nothing more substantial than conjecture in 
many cases there has been room for grave doubt 
as to the identification of observed formations with 
those predicted by theory in one instance at least 
a formation predicted by theorv the ellipsoidal 
star is practically unknown to the observing 
astronomer But after allowing for all imperfec 
turns, we have a tolerably complete knowledge so 
far as the main outlines are concerned of the 
whole chain of configurations which will be 
assumed in turn by the rotating shrinking mas* 
of I apiece, and on this chain there does not appear 
to be any room for the solar system 

Apart from this there are t weighty reasons 
for thinking that our system has not been 
formed as the result of a rotational break 
up The angular momentum of a system 
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remains const int during a process of break 
mg up, and as was [minted out by Babtnet in 
i8ti, even if the whole angular momentum ot the 
sohr system were now eoneentrated in the sun it 
would still hive less than a quarter of the angular 
momentum requisite for breaking up at its present 
density I xeept in the improbable event of the 
solar system, since fission, h iving been robbed by 
1 passing star of by far the greater part of its 
angular momentum, its rotation can never have 
been sufficient to cause a break up Clearly there 
is a ease for examining whether some other agency 
cannot produce a system such as ours 

The sun and moon, as we know raise tides on 
our earth the height of which forms only an map 
preciablc fraction of the earth s radius If our earth 
were replaced by a mass ot liquid or gas of low 
density the fraction would be grtatcr virying in 
verstly is the density of the mass If the sun and 
earth were placed much nearer to one another than 
now the t dcs would be increased in the ritio of 
the inverse cube of their distance apart \\ v can 
easily imagine conditions under which the heights 
of th« tidis would be lompirable with the r dius 
of the e rtli ml lire the simple formulae which 
the mathematic tin uses to c llculate the heights of 
terrestrial tides become useless ITk genenl 
investigation ot the succession of shapes which 
will be assumed by a gaseous or plastic mass as 
the tidal forres on it continually increase presents 
a difficult but not altogether intractibh. problem 
for the mathematician 

It is found that the tides vv ill be of the general 
type with which we are familiar on the eirth until 
a certain critical height of tide is reached This 
tritual he ght is eomparible with half the radius 
of the mass being greater or sm illtr tecording 
as the mass is of more or less uniform density 
After this critical height has been passed there 
is no longer a configuration of equilibrium under 
the tidil forces Dynamical motion ensues and 
tht genenl nature of this mat 1 will consist m 
tie ejection of two arms or jits of matter one 
towards the attracting mass and one which may 
he smaller or may be absent altogether, in the 
exactly opposite direction If the tide generating 
lorces should be suddenly removed at this stage 
the jets would of course fall back into the mass 
from which they emerged and this would in time 
resume its spherical form But if the tid 1 forces 
persist the jets will continue to be thrown out 
and it can be shown that a continuous distnhu 
tion of density in these jets would be unstable 
just in the same w iy and for similar reaso is as 
in the case we previously discussed of the jets 
thrown out from a rotating mass of gas Con¬ 
densations would form in the jets and ultimately 
the jet would break up into separate detached 
masses 

According to the tidal hypothesis of the origin 
of the solar system the sun was at some past time 
subjected to intense tidal forces from a passing 
star the sequence of processes we have just 
described took place and the emitted jet broke 
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into fragment* which are our present »y»tem of 
planets From the mathematical investigation on 
which this hypothesis is based, it appears that the 
fragments would each be comparable in mass with 
the original sun if the matter of the sun had been 
of approximately uniform density, but would be 
very small by comparison if the sun had been 
gaseous with high central condensation Hie 
smallness of the masses of the planets in compan 
son with that of the sun must therefore be taken 
as indicating that the sun was in a gaseous state 
with high central condensation when the planets 
were born The jets of matter thrown out would 
also be gaseous but would rapidly cool in the pro 
cess of ejection ind might soon liquefy or even 
solidify It can be shown that the planets which 
would be formed out of the middle portion of such 
a jet ought to be much more massive than those 
formed near the ends, and this may possibly pro 
vide an explanation of the comparatively great 
masses of Jupiter and Saturn We imagine that 
the planets at first described orbits under the 
combined gravitational action of the sun and the 
ssmg star by which the cataclysm was caused 
t as this star receded they were left revolving as 
at present, around the sun During their eirlier 
motion they may themselves have been broken 
up by the tidal action of one or both of the big 
masses present and such a process may explain 
the origin of the satellites of the planets 

Such in its main outlines is the tidal theory of 
the genesis of the solar system So far as can be 
seen, a vast amount of further mathematical re 
search is needed before it can be either definitely 
accepted or fintllv condemned Tor mvself I find 


it more acceptable than the rotational theory, or 
any other hypothesis so far offered, of the origin 
of the solar system Tune does not permit of 
a discussion of its difficulties, but I may perhaps 
conclude by stating what seem to me to be its 
main advantages over the rotational theory 

(I) It escapes the well known criticism of the 
rotational theory that the present angular momen¬ 
tum of the solar system is too small to be com¬ 
patible with a previous rotational break up, and 
I do not know of any similar quantitative criti¬ 
cism which can be brought against the tidal 
theory 

(II) 1 he solar system is arranged with reference 
to two planes—the invariable plane of the system 
which contains the orbits of the outer planets, and 
a second plane inclined at about 6° to the former 
plane which contains the sun s equator and the 
orbit of Mercury A system which had broken up 
by rotation alone ought to be arranged sym 
metricilly about one plane—the original invariable 
plane of the system On the tidal theory the two 
planes of the solar system are readily expl-imed as 
being the plane in which the tide raising star 
moved p-ist the sun and the original plane of the 
sun s rotation 

(III) Theoretical investigations suggest that there 
is only one possible end for a rotating system 
namely a binary or multiple star of the type 
familiar to astronomers and it is quite certain our 
system is not of this type Similar investigations 
on tidal action suggest th-it the final end of a 
system broken up by a tidal cataclysm ought to 
show many of the features of our present solar 
system 


The Edinburgh Meeting of the British Association 

By Prof I H Ashworth F R S 


Local Arrangements 

Hfc British Vssociation meeting to be held 
during the week September 7-14 is the fifth 
meeting of the Association to be held in Ldin 
burgh the previous meetings having been in 
1834 1850 1871 and 189a The last of these 
under the presidency of a distinguished son of 
Edinburgh—Sir Archibald Getkic—was a memor 
able and successful meeting and the citizens of 
Edinburgh are anxious to make the forthcoming 
meeting no less notable and successful 

As at the last Edinburgh meeting the reception 
room the headquarters of the Association and 
the bureau of information will by permission of 
H M Office of Works be the Parliament Hall, 
in which the Scottish Parliament met until the 
Treaty of Union in 1707 One of the courts 
adjacent to the hall will be used for the meetings 
of council and of other administrative committees 
and by permission of the Faculty of Advocates 
rooms m the advocates library which is adjacent 
to Parliament Hall hive been provided for the 
use of the president and general officers and the 
advocates writing room has been placed at the 
disposal of members The attention of members 
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is directed to the rule prohibiting smoking in any 
part of the librar> and in Parliament Hall a 
smoking room is provided near the reception 
room The usual postal (including telegraphic) 
facilities will be provided in the post office at the 
entrance to the reception room 

The sectional meetings will be held in the 
lecture rooms of the University Six of the 
sections will meet in the Old College two in the 
idjacent departments of natural philosophy and 
engineering three sections and the conference of 
delegates in the University New Buildings (the 
medical school of the University) and the remain 
uig two in the department of agriculture and 
forestry which is within four minutes walk of the 
University New Buildings and of the Old College 
In connection with several of the sectional meet 
ings laboratory accommodation will be available 
for apparatus and specimens which members may 
desire to exhibit to illustrate their communications 
to the sections 

Writing rooms will be provided in the Unt 
versitv and in the Unions The University library 
in the Old College is to be open so that members 
mav consult books and the principal literary and 
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scientific journals. The Upper Library contains 
many objects of literary and scientific in¬ 
terest, including Charles Darwin’s class-cards 
for the lectures which he attended in the 
University in the years 1835-26, and will be avail* 
able as a withdrawing-room and additional writ¬ 
ing-room. At the Royal Society of Edinburgh, 
aa George Street, members may see the principal 
scientific journals and consult books in the library. 

The inaugural meeting and the evening dis¬ 
courses will take place in the Usher Hall, which 
is an ideal hall for the purpose and has excellent 
acoustic properties. The hall has spacious corri¬ 
dors, foyers, and cloak-rooms; its interior is well 
proportioned, and as the grand circle and the 
gallery above it are constructed on the cantilever 
principle there are no pillars to obstruct the view 
of any member of the audience. In this hall also 
will be given three of the public lectures to 
citizens. Sir Oliver Lodge will give the opening 
lecture on "Speech through the Ether, or the 
Scientific Principles Underlying Wireless Tele¬ 
phony”; Prof. Dendy will lecture on “The 
Stream of Life ”; and Prof. H. J. Flcure on 
‘•Countries as Personalities." A special lecture, 
arranged in collaboration with Section M (Agri¬ 
culture), for agriculturists will be given in the 
Natural History Theatre in the Old College of the 
University on the afternoon of market day (Wed¬ 
nesday, September 7) by Dr. E. J. Russell on 
“Science and Crop Production.” 

The Lord Provost, magistrates, and counnl of 
■the city will give a reception in the Royal Scottish 
Museum on the Thursday evening; there will be 
a special graduation ceremonial in the M'Ewan 
Hall on the Tuesday afternoon, and a garden 
party immediately afterwards, which the local 
committee hopes to give in the Zoological Park 

The handbook is not quite on traditional lines; 
it is not an account of the history, topography, 
and organisation of the city—this information is 
accessible elsewhere—but will give an account of 
the place of Edinburgh in scientific progress. 
Owing to the present high cost of printing, the 
book must be kept within the modest limits of 
about 230 pages, but it is hoped that the authors 
who are collaborating in its production will be 
able to give within this compass an adequate 
account of the main lines in the advancement of 
science which have been especially associated with 
Edinburgh. 

In order to give members an opportunity of 
visiting the more important places of historical 
and general interest round Edinburgh, arrange¬ 
ments are being made for excursions on the Satur¬ 
day (a) to Loch Lomond, the Trossachs, and Stir¬ 
ling, ( b ) to Melrose Abbey and the Scott country, 
and (c) by river to Alloa and Stirling. Shorter 
excursions have been planned for other days. One 
of these is to H.M. Dockvard, Rosyth, by kind 
permission of Admiral Sir Herbert Heath; another 
is to Dunfermline, where th<$ party will not only 
be able to inspect the historical abbey and church, 
but also those interested in sociology will have an 
opportunity of seeing the work of the Carnegie 
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trustees; and another is to Linlithgow, where, in 
addition to historical interests, the party will be 
able to comprehend, from a commanding point of 
view, the manner in which the Forth valley has 
been eroded. Other excursions will be arranged 
to Swanston (the former home of Robert Louis 
Stevenson) and Craigmillar Castle, and to thd 
Castle and Chapel of Roslin and to Hawthornden. 
Those interested in the architecture and picture 
galleries of the noble houses of Scotland will 
enjoy the excursion to Dalkeith Palace, the resi¬ 
dence of the Duke of Buccleuch, and to the 
Marquis of Lothian’s seat at Newbattle Abbey. 

Edinburgh itself has not been forgotten in these 
arrangements; small parties will be conducted 
over the “Old Town," especially the “Royal 
Mile" from the Castle to Holyrood, and the 
member who avails himself of this opportunity 
will visit, under the guidance of Prof. Baldwin 
Brown, Dr John Harrison, and other experts, 
the scenes of many of the most moving events in 
Scottish history. 

The city and the surrounding country present 
many features of interest to the geologist, the bio¬ 
logist, the engineer, the geographer, and the 
student of the growth of cities. Rrctional excur¬ 
sions to the chief points have been planned. 

It has often been stated that Edinburgh is not 
an industrial or commercial city, probably because 
the reputation which it has enjoyed in other 
respects has overshadowed this aspect of its activi¬ 
ties. In point of fact, however, banking, insur¬ 
ance, and financial interests arc strongly repre¬ 
sented, and the city has important industries. It 
has long been celebrated for book and map pro¬ 
duction, and among other industries are brewing 
and distilling, shipbuilding, engineering, rubber 
and chemical works. Arrangements have been 
made for the sections concerned to visit works 
representative of these industries. 

The first list of hotels and lodgings is now 
ready, and can be obtained either from the London 
office, or from the Local Secretaries, The Uni¬ 
versity, Edinburgh Members should bear in 
mind that September is a busy month for ordinary 
tourist traffic in Edinburgh, and that they should 
therefore make their arrangements early. Some 
accommodation in hostels, at moderate charges, 
has been placed at the disposal of the local execu¬ 
tive committee Ladies and gentlemen desiring 
such accommodation should address their applica¬ 
tions to the local secretaries direct before the 
end of Tuly, bv which time it is expected that 
the available places will be allotted. Preference 
will be given to scientific workers. 

Luncheon and tea will be obtainable at 
moderate charges in the University Union and the 
University Women’s Union, both of which are 
adjacent to the sectional meeting-rooms. Gentle¬ 
men who are members of the Association will be 
honorary members of the Union for the week, and 
ladies who are members will be honorary members 
of the Women’s Union. In each case the honorary 
members will have the usual privileges, and may 
introduce one or two guests- -ladies or gentlemen. 
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I or the convenience ot members arriving on I 
Wednesday evening September 7, who will have j 
only a short time at their disposal between the 
time of their arrival and the inaugural meeting 
arrangements have been made with the station 
masters at the Caledonian and Waverlcy Stations 
to establish inquiry offices of the Association at 


which membership tickets will be issued These 
offices will be opened at 5 30 p m for about an 
hour and a half, but members who anticipate 
arriving in 1 dinburgh after 5pm would do well 
to obtain their tickets by post beforehand so as 
to avoid iny congestion at these temporary 
offices 


Annual Visitation of the National Physical Laboratory 


T HE annual visit to the National Physical 
Laboratory of the members of the General 
Board took place on June a8 A large number of 
eats were present, and were received by Prof 
S Sherrington president of the Royal Society 
the chairman of the General Board and by the 
director of the laboratory Sir Joseph Petavcl 
An interesting ceremony preceded the visit 
when a bas relief in bronze of the late director 
Sir Richard Glazebrook was presented to the 
laboratory The presentation was made by Sir 
Joseph Thomson, Master of Trinity College Cam 
bridge, and received on behalf of the laboratory 
by Prof Sherrington Ihe bas relief is the gift 
of a large number of friends of the late director 
including many past and present members of the 
General Board 

It is now more than eighteen months since Sir 
Richard was succeeded bv Sir Joseph Petavel 
who has carried on very actively the work of his 
predecessor Some buildings planned in 1918 are 
still m process of erection at Teddington and the 
work of the laboratory continues to increase in 
magnitude snd importance The Admiralty has 
erected a research laboratory within the grounds 
of the National Physical Laboratory so that much 
of its special work may be carried on in close 
co operation with it 

As on previous occasions of this kind the 
laboratory was thrown open to the visitors who 
were given an opportunity of seeing the work 
that is at present being conducted in the various 
departments 

A wind tunnel of cross sectional area 7 ft bv 
14 ft has been completed during the course of 
the current year and affords a valuable addition 
to the equipment of the aerodynamics department 
In it a new method for the measurement of rotary 
derivatives on an aeroplane was demonstrated 
Demonstrations in the other tunnels included the 
measurement of the thrust and torque on an air 
screw working in front of a streamline body with 
the simultaneous measurement of the drag on the 
body pressure plotting on an airship hull which 
was carried out by means of a number of fine 
steel tubes run longitudinally along the hull m 
grooves and made flush with wax and the 
measurement of lift drag and pitching moment 
on a model aerofoil supported on wires and hung 
from balances on the roof of the tunnel Several 
complete models of aeroplanes were also exhibited 
The engineering department exhibited a machine 
presented to the laboratory bv Mr C F Stro 
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meyer for the rapid determination of the fatigue 
ranges of materials under reversals of shear 
stresses horced torsional vibrations are given 
to the specimen under test by means of a rocking 
arm and flywheel the mass of which can be 
adjusted The specimen acts as an elastc con 
straint between the rocking arm and the flywheel 
The usual method of finding the limiting range of 
stress by endurance tests requires six specimens 
and with the machine running continuously 
occupies a week By the new method the limit 
ing range of stress can be found on 1 single 
specimen by two independent means at the same 
time and the total time taken for the test v ir os 
from five minutes to a quarter of an hour 

In order to investigate the dstnbutim of the 
air currents produced by the present svstem of 
ventilation in the debating chamber of the House 
of Commons a wood model (one eighth full size) 
has been constructed Air is supplied to this 
through ducts of the existing pattern from a fan 
the strength and direction of the air currents being 
investigated by atr speed meters and smoke bands 

An experimental range has been constructed for 
the study of the motion of 1 m project les in 
flight The range is being fitted to carry this out 
by a series of jump cards and also photo 
graphically by the spark method of Prof Bovs 

Other exhibits in this department were the fol 
lowing Apparatus foi studying th» effect of 
pressure and temperature on the production ot 
detonation in a closed explosion vessel apparatus 
by means of which the temperature of the lubri 
cant the load m the hearing anj the speed of 
the journal can be varied in order to obtain the 
coefficient of friction of lubricants under varying 
conditions apparatus for determining the dis 
tribution of frictional resistance over thin plates 
and machines for various tension and compression 
tests 

A new apparatus for the autographic deter 
mination of changes in the electrical resistance of 
alloys with varying temperatures up to and beyond 
the melting point was exhibited in the metallurgy 
department A Morgan electric melting furnace 
in which a clay lined graphitic crucible acted 
simultaneously as the metal container and heat 
ing element was shown in operation Demonstra 
tions were given in the experimental rolling mill 
illustrating the effect on the rolling properties of 
certain non ferrous alloys of unsuitable mechanical 
and thermal treatment prior to the rolling opera 
tion 
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There were also shown in this department 
exhibits illustrating the macro-structure ot cast¬ 
ings in various types of moulds, graphite moulds 
and ingots cast in them; specimens illustrating the 
behaviour of pure zinc under tensile tests at vari¬ 
ous temperatures, and new apparatus for the 
pressure casting of china clay pots for glass melt- 

n the heat division of the physics department 
two novel forms of optical pyrometer were shown, 
one a precision laboratory standard, and the other 
a portable instrument suitable for workshop use. 
Both were of the disappearing filament type in 
which an image of the hot object is superimposed 
on the filament of the pyrometer lamp and the 
brightness matched by varying the current 
through the lamp. In the standard instrument 
two lamps are fitted which can be interchanged 
exactly in the field by a simple transverse motion, 
and each lamp is provided with fine adjustment in 
three mutually perpendicular planes. The portable 
instrument is a self-contained unit which can be 
carried in the pocket The telescope, variable 
rheostat, and ammeter are integral parts of the 
instrument, and the ammeter is graduated to read 
temperatures direct. 

A variety of hygrometers was shown, as were 
also appliances for the rapid calibration of these 
instruments. Considerable modifications have 
been made in the dew-point apparatus with the 
view of arranging it in a form suitahle for use 
under cold storage conditions 

In the radiology division was shown a Bragg 
X-ray spectrometer, for the investigation of the 
crystal structure of materials The spectrometer 
is also designed to measure accurately the absorp¬ 
tion of X-rays of definite was e-length in different 
substances. The whole of the high-tension circuit 
is enclosed in a box covered with lead, so that the 
measuring instruments are entirely protected from 
stray radiation. The apparatus employed to 
investigate the measurement of the intensity of 
a beam of X-rays with special reference to the 
barium platinocyanide pastille was shown, and an 
improved type of tintometer for comparing the 
tints of pastilles was also demonstrated. 

The optical division showed a new method for 
determining loss of light in optical instruments 
such as range-finders, periscopes, etc. An optical 
pyrometer, adapted for use as a surface bright¬ 
ness photometer, is employed to measure the 
brightness of a suitable source of light and of its 
image formed bv the optical instrument. Two 
precision methods of goniometry by substitution 
were demonstrated. In one of these an accuracy 
of about 1" of angle is readily ohtained, and 
in the other, which is suitable only for very accu¬ 
rately worked prisms, it is hoped to attain an 
accuracy of a small fraction of a second. Among 
the other exhibits were an improved Lovibond 
colorimeter, various instruments for measurements 
of focal lengths and curvatures, apd an interfer¬ 
ence test of the surface of glycerine showing that 
such a surface, even when left undisturbed for 
many weeks, does not become flat. 
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The metrology department demonstrated 
optical tests on the flat faces iff end gauges for 
determining flatness, parallelism, and squareness 
to axis of gauge. An optical proof plane is held 
opposite one end of the gauge and rotated 
about two perpendicular axes lying in its own 
plane. The appearance of the interference fringes 
formed between the proof plane and the end face 
of the gauge gives an indication of the state of 
perfection of the flatness of the face. By observ¬ 
ing any change in the interference pattern as the 
gauge rotates about its own axis, the test of 
squareness of the face to the axis is obtained. 
The method of testing the flatness of a large sur¬ 
face consists essentially of the comparison of the 
surface to be tested with the horizontal free 
surface of mercury 

Other exhibits in this departmi nt were a 
standard leading screw lathe, line standards, and 
a method of determining the length of an end 
gauge with reference to a standard scale. 

In the William Froude national tank experi¬ 
ments were conducted in connection with the 
manoeuvring power of ships. The experiments 
may be divided into two main sections, the action 
of the water on the rudder of a ship, which will 
vary with ship form features, type of rudder, etc , 
and the action of the rudder forces on the ship 
as a whole. Measurements are taken of the water 
moments on the rudder stock and on a second axis 
of the rudder, with and without propeller working, 
and of the initial torque on the hull, with the 
rudder over to anv angle 

The photometry di\ision of the electricity de¬ 
partment showed a method of determining the 
distribution of light from the lenses used in ships’ 
navigation lights Apparatus was also shown for 
the polar distribution of light. This is of the 
ordinary two-mirror form, hut with special 
arrangements for the reads rotation of the mirror, 
the holders for which rotate on ball bearings. 
Another exhibit was the integrating sphere photo¬ 
meter. This is an Ulbricht sphere of i metre 
internal diameter, which has been designed for 
the measurement of lamps of ordinary com¬ 
mercial sizes 

The exhibits in the wireless division included 
closed-coil wireless direction-finding systems 
The particular qoil exhibited was designed and 
constructed at the laboratory, and is believed to 
be the first direction-finding coil system ever 
employed on aircraft, having been used for some 
experiments at Cranwell in 1916. A complete 
wireless direction-finding station was shown in 
operation, the set exhibited being identical with 
those installed by the Radio Research Board at 
various universities in the British Isles for experi¬ 
mental investigations. 

There were other numerous interesting exhibits 
in this department, surh as the Schuster magneto¬ 
meter; transformers and ovens for experiments 
on cables at high temperature and high poten¬ 
tial ; and methods of measuring the heating 
of Tables buried in the ground under various 
conditions. 
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Scientific Publications tor Russia. 


I T will be remembered that when Mr. H. G. I 
Wells visited Petrograd in November last he ) 
found that the remnant of Russian literary and i 
scientific workers who had survived the revolu¬ 
tion had been brought together by the Soviet 
Government and housed in two institutions in 
Petrograd. There the scientific workers were ' 
carrying on their researches as best they could in 
the face of great privations owing to lack of food 
and clothing. What they felt even more keenly 
was that they were cut off from men of science 
outside Russia and were unable to obtain scientific 
literature or apparatus. 

A committee was therefore formed in December 
under the title “The British Committee for Aid¬ 
ing Men of Letters and Science in Russia " to 
obtain some of the chief publications required. 
An appeal, which was published in Nature of 
January 6, p. 598, was made for funds to help the 
project forward. 

Prof. Oldenburg, permanent secretary of the 
Petrograd Academy of Sciences, was communi¬ 
cated with, and was able to provide the committee 
with a list of the works which were urgently 
required. This list contained a number of works 
issued by British and other publishers, together 
with the publications of many learned societies. 
The committee then communicated with the lead¬ 
ing scientific societies which had sent their pub¬ 
lications into Russia before the revolution, and 
several entrusted their publications to the com¬ 


mittee for transmission to the House of Science 
in Petrograd. A number of British publishers 
presented volumes for the same purpose, and 
help was also given by universities and publishers 
in the United States. In addition the committee 
has acquired books by purchase and by gift from 
private individuals. 

Naturally very careful inquiries were made from 
both the British and the Soviet authorities as to 
the prospect of the books reaching the men for 
whom they were intended. Every assurance was 
given that delivery would not be interfered with, 
and several cases of books were accordingly dis¬ 
patched. It was feared that in spite of their 
assurances the Soviet authorities would confiscate 
the literature, and it is therefore gratifying to 
learn that an acknowledgment of their safe arri¬ 
val has been received from Prof. Oldenburg. A 
book-list which was also dispatched has been 
returned signed by several notable Russian men 
of science, so there is now little doubt that the 
books were received by those for whom they 
were intended 

It is thought that fear of miscarriage of these 
books has prevented the co-operation of many 
well-wishers of the scheme. Now that this fear 
is allayed it is hoped that further subscriptions 
and donations will be forwarded to the treasurer 
of the committee. Dr. C. Hagberg Wright, 
the London Librarv, St. James’s Square, 
S.W.j. 


Friendship. 


{To T. 

Were life an empty bubble blown by chance 
To glitter, mount, and burst beyond repair; 
Were mind delusion, fancies rich and rare 
Mere exhalations, firefly effluence; 

Or should this mood be but the spirit's trance, 
And one enduring Whole his Being share 
By ordered gradients up the thronal stair 
From atom fires to soulful radiance; 


H. R.) 

Be all philosophy beyond our ken 
And nothing certain,—yet, as star draws star, 
As bubbles meet and cling, electrons blend, 
There sings a joy when friend meets parted 
friend, 

Time’s limitations yield, and past the bar 
1 Life’s transcendental portals ope again. 

Walter Garstang. 

June 19, 1921. 


Conference of American and British Engineers. 


T HE four leading engineering societies of the 
United States of America recently combined 
to form the United Engineering Society, to pro¬ 
mote the more general interests of the profes¬ 
sion. Fifteen delegates from these societies have 
Come to London, partly to bring a greeting and 
message of friendship to British societies, and 
partly to, present the John Fritz medal, the 
greatest honour the American societies can 
confer, to Sir Robert A. Hadfield, Bart. 

Hie,chairman of the delegation is Mr. Ambrose 
Swasey, who is not only a constructor of the 
finest machine-tools, but also the builder of the 
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great telescopes at Mount Hamilton, at the Naval 
Observatory, Washington, and at the Yerkes 
Observatory, Wisconsin. He also built the 72-in. 
reflecting telescope of the Dominion Astro¬ 
nomical Society at Victoria (B.C.). Among the 
delegates are Col. A. S. Dwight (American In¬ 
stitute of Mining and Metallurgy), Mr. C. F. 
Rand (secretary of the board which awarded the 
medal), Dr. Ira N. Hollis (American Society of 
Mechanical Engineers and president of the Wor¬ 
cester (Mass.) Polytechnic Institute^, Mr. C. T. 
Main (American Sodety of Mechanical Engineers), 
Dr. F. B. Jewett (American Society of Electrical 
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Engineers and chief engineer of the Western Elec¬ 
tric Co., of Chicago), Mr. I. R. Freeman (Ameri¬ 
can Society of Mechanical Engineers), and other 
distinguished engineers. 

Advantage was taken of the opening of con¬ 
ferences at the Institution of Civil Engineers on 
June 29 to receive the delegates. Mr. John A. 
Brodie, president, welcomed the American en¬ 
gineers, and suggested the formation of an en¬ 
gineering committee to investigate the question 
of stoppages in production and methods for the 
judicial treatment of matters in dispute. 

Dr. Ira N. Hollis then in an eloquent address 
conveyed the friendly wishes of American en¬ 
gineers. Those present, he said, belonged to a 
profession which had, through its inventions and 
its work, laid the foundations on which civilisa¬ 
tion had been built. Engineers stood side by side 
on the battlefield, and American engineers took 
pride in the share of their British colleagues 
towards the victory for truth and justice when 
much that had been gained by centuries of 
struggle seemed likely to be lost and the 
freedom of the world was in danger The 
great issue of the twentieth century was the 
right of ever) man to earn a living and 
develop his possibilities without being con¬ 
trolled by powerful combinations of any kind. 
No family and no line of families should find the 
door of opportunity shut. He looked forward to 
the day when not only American engineers, 
but all engineers would be banded together for 
the welfare of the world. He was sure that 
Darwin would turn in his grave if he could but 
know how evolution had been twisted by the 
Teutonic mind into glorifying war as a developer 
of the race. Dr. Hollis then read the address 
from the American societies. It expressed the 
feeling of brotherhood and a sense of the loss in 
the death of so many British colleagues on the 
battlefield. The American engineers rejoice to 
have been permitted to share with other en¬ 
gineers the victory over a war spirit dangerous 
to the rights and happiness of men. 

The president of the Institution of Civil En¬ 
gineers accepted the address, and Dr. W. C. 
Unwin,. in reply to Dr. Hollis, said that the 
delegation which had come with so gracious a 
message were missionaries of kindness. British 
engineers recognised the great advances in en¬ 
gineering science in America, and admired im¬ 
mensely the great works of construction there 
carried out. In the war the United States had 
come to our assistance with its great manufac¬ 
turing resources. The supplies of steel it sent 
were of immense value, and not less valuable 
were the remarkable machine-tools for which the 
United States was famous. We had been linked 
in war, and would not fail in trying to stabilise 
peace; so far as one generation could, we must 
endeavour to make such a war impossible in the 
future. * * 

Lord Brvce laid stress on the international 
character of the engineering profession. Men of 
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science belonged to the world and worked for the 
world, and were welcomed by their colleagues 
wherever they went. 

Mr. Ambrose Swasey then presented the John 
Fritz medal to Sir Robert Hadfield. Mr. Swasey 
said that the delegation represented the four 
American national societies of civil, mining and 
metallurgical, mechanical, and electrical engineers. 
The John Fritz gold medal was instituted by the 
friends of the great American engineer, John 
Fritz, for his achievements in industrial science, 
and was awarded annually. Lord Kelvin and 
Sir William White had both received the medal 
previously in honour of their achievements. The 
award this year had been made to another dis¬ 
tinguished engineer in Great Britain, Sir Robert 
Hadfield, in recognition of his scientific attain¬ 
ments and his eminence in metallurgical research, 
and for the distinguished service he had rendered 
in the in\ention and perfection of manganese 
steel. 

In his reply Sir Robert Hadfield said that he 
was deeply moved by the demonstration of good¬ 
will shown bv the great honour conferred upon 
him by the American engineering profession. 
In the official announcement of the award 
he had been told that the distinction should be 
accepted bv him not only for himself personally, 
but also, through him, as an expression to the 
British nation, on the part of American engineers, 
of their high regard and appreciation of the work 
of the British engineer in the war for the pre¬ 
servation of civilisation. That message was 
indeed cheering, and was a harbinger of good for 
the future of the race Sir Robert thanked the 
delegation for its courtesy in coming to this 
country, when he ought to have gone to America, 
but considered that his inability to do so was a 
blessing in disguise, as evidenced by the great 
gathering that dav. It was a great pleasure to 
have present their American friends, because it was 
in America that manganese steel first received 
encouragement on a large scale. It was also 
appropriate that the award should be made in the 
hall of the Institution of Civil Engineers, since 
his first papers in 1888, giving account of the 
invention of manganese steel, had been presented 
in the hall of the old building of the institution. 

Our readers will be interested to know that 
Sir Robert Hadfield has had printed an address 
of thanks. This address contains much interest¬ 
ing information respecting eminent engineers, with 
portraits, on both sides of the Atlantic, together 
with illustrated notes on the founding and work 
of the Royal Society. 

The work of the conference was carried out in 
seven sections(1) Railways, roads, bridges, and 
tunnels, (a) Harbours, docks, rivers, and canals, 
(l) Machinery. (4) Mining and metallurgical pro- 
cesses. (5) Shipbuilding. (6) Waterworks, sewerage, 
and gasworks. (7I Electricity works and power trans¬ 
mission. Some fiftv-five papers of notes were intro¬ 
duced and discussed. Reference to 0 few of these 
only can be made here. 
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Mr. Alexander Ross laid down at proposition* for 
discussion that on our railways the 6-ft. space should 
be widened to 7 ft.; if there are more than two lines 
of rails, die space between the original pair of rails 
and additional rails should not be less than 11 ft. 6 in. 
No overhead structure should have less clear head¬ 
way than 15 ft. 6 in. above the top surface of the 
rails. No structure higher than a ft, 6 in. above rail- 
level should be nearer to the edge of the nearest rail 
than j ft 

Mr. Oswald G. C. Drury described the use of the 
Ingersoll cement-gun in carrying out repairs on the 
Cllttonvllle tunnel. The next few months will show 
the value of this method of grouting, but Mr. Drury 
thinks that the method is a practical success from the 
point of view of stability and speed, although the 
commercial value has yet to be thoroughly tested. 

Mr. William W. Grierson gave particulars of the 
now extensive use of reinforced concrete on British 
railways. The use of fence-posts of this material is 
largely on the Inci'ease. Various designs of reinforced 
concrete sleepers have been experimented with, but 
none are successful under heavy and frequent traffic 
at high speeds. 

The important question of the best way of pro¬ 
tecting reinforced concrete from marine deterioration 
was Introduced by Mr. Francis E Wentworth- 
Sheilds. Our experience of this material for mari¬ 
time structures now extends over twenty years, and 
there have been several failures. These are owing to ■ 
(a) The concrete has become softened bv the chemical 
action of the sca-water. ( b ) lh<- concrete lias scaled 
off owing to the action of frost, (e) The concrete has 
worn off by attrition by travelling shingle and stones 
(d) The concrete has split and cracked by the rusting 
of the enclosed steel and its consequent increase in 
volume. The last is the most common type of 
failure. 

• Mr. George E. W. Cruttwell presented an interest¬ 
ing note on the use of a model for investigating the 
movements in the River Thames between Teddington 
and Shoeburyness. The first model of this kind was 
employed by Prof. Osborne Reynolds, and the present 
Improved model gave very good results. Mr. Crutt- 
w«jll suggests that the greater part of the model and 
the whole of the working appara.us could be adapted 
for experimenting with other estuaries at a trifling 
cost, and that It would ho most advantageous to the 
engineering profession if the National Physical 
Laboratory or some similar institution could Install 
the necessary apparatus, which could then be adapted 
to suit any particular case. The cost of the Thames 
model was about tool., and a moderate fee would 
cover the cost of the necessary adaptations and 
investigations 

Tn dealing with the bearing power of soils Mr. 


Arthur L. Bell made reference to the various theories 
of earth-pressure. Advance in earthwork problems 
had been, in the main, due to Individual experiment 
and speculation, and Mr. Bell considers that the best 
hope tor the future lies in the encouragement and aid 
of individual inquiry. Engineers seek a sound and 
preferably simply theory which can be successfully 
applied, not to one only, but to all the multitudinous 
varieties and conditions of soil 
The influence of the automatic and semi-automatic 
machine on the skill and resourcefulness of the 
mechanic and operator was the subject of a note con¬ 
tributed by Mr. Arthur H. Hall. Such machines 
are set ready for work by a skilled mechanic and 
operated by another person. Mr. Hall considers that 
the designer has precluded the operator from tho dis¬ 
play of resource, but that a reasonable amount of skill 
is required. The mechanic must display great re¬ 
source, the amount varying with the degree of respon¬ 
sibility allotted to him by the management in the 
matter of design and lay-out of tools. Hie skill in 
making these is of the kind usually expected of a 
highly trained workman, but in setting them up he 
may exhibit qualities not readily capable of compari¬ 
son with those required in other work. 

Sir Robert Iladfield presided in the mining and metal¬ 
lurgical section, and said that the world was literally 
hungering at the present time for a hundred million 
tons of iron and steel. Iron was tho standard of all 
modern comfort, and to economise in its use meant to 
reduce our civilisation. Take away this metal, and 
the world would relapse into almost a state of bar¬ 
barism. 

Dr. John W. Evans introduced the subject of the 
employment of water-power in the development of 
the mineral industry. During the war there was a 
remarkable advance in Sweden, where the number 
of electric furnaces increased from eight in 1014 to 
twentv-eight in iqi8, and the output of pip-iron ob¬ 
tained from them increased from 5786 tons In iqti to. 
75,684 tons in tqi8. The day is at hand when elec¬ 
trolytic methods will enable metals to be extracted 
with commercial success from ores which are too 
poor to he dealt with by smelting operations 

Fabricated ships were dealt with In notes hv Mr. 
Maurice E. Denny and Mr. John C. Telford These 
notes consider the problem from the labour-saving 
point of view The premier requirements to make 
fabricated ship construction a success are several 
vessels alt alike, standardised so as to make the detail 
reprodure itself many times over; also (a) careful 
work in the drnwin’g office and template loft, (b) 
accurate w 01 kmnnship in the shops, (c) close inspec¬ 
tion, and (d) the provision of ample means for check¬ 
ing the several parts with jigs and templates ns the 
work proceeds. 


Obituary. 


Abbott H. Thayer. 

LL naturalists, and especially those of the 
English-speaking world, will learn with 
great regret of the death of the distinguished and 
original artist-naturalist, Mr. Abbott H. Thayer, 
announced in Scitnce for June to. Many of us 
wifi lament the loss of a dear friend who sym¬ 
pathised with our sorrows and difficulties as if he 
had been one of us, and, long before his country 
joined the struggle on behalf of freedom ana 
civilisation, came to England in the hope that he 
could induce the authorities to accept his help in 
the methods of “camouflage ** by land and sea. 
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Thayer’s great fundamental discovery was of 
course the interpretation of the white undersides of 
animals as the elimination of shadow by counter¬ 
shading. I once asked him how he came to think 
of it, and his answer showed that the discovery 
sprang from the artist side of his nature. He 
observed, he said, that animals in the wild state 
were elusive and ghost-like, and that when the 
artist wished to paint them so that they might be 
easily seen in the picture he had to employ an 
unnatural illumination or to represent them sil* 
houetted against the sky. He was thus led to 
investigate, and Anally to discover, the cAuse of 
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this great factor in protective resemblance The 
artist tn him first saw the well-nigh ever present 
effects, and then found the cause which indeed 
had been suggested some years earlier by one 
who failed to recognise its far reaching importance 
and thus missed a great discovery 
Thayer s artistic temperament also led him to 
resent any limits to the application of his pnn 
cipies and to attempt to explain by them all ex 
amples of warning and mimet c coloration 
When the review of the first edition of h s w ork 
Concealing Coloration in the Animal Kingdom 
appeared m Naturf (1910) it was many months 


before he could bring himself to read it Yet 
when at length he made the effort he was pleased, 
and wrote a kindly letter to the reviewer 

Science needs the help of such men whose 
approach is from a widely different point of view, 
and science owes much to Thayer and will grate 
fully preserve his memory EBP 


The death is announced at eighty three years 
of age of Prof Viktor von Lanc formerly pro¬ 
fessor of physics at Vienna University and a past- 
president of the Austrian Academy of Sciences 


Notes 


At the meeting of the Rojal Society of Edinburgh 
held 01 Monday July 4 the following vere elected 
honorary fellows —Brit sh Honorary 1 ellov s William 
Henry Perkin Sir Ronald Ross Sir Ernest Ruther 
ford and Sir Jethro J H Teall foreign Honorary 
Felloais Reginald Aldworth Daly (Cambridge Mass ) 
fohan Hjort (Bergen) Charles Louis Alphonse l averan 
(Paris) Heike kanerlingh Onnes (Levden) and 
Salvatore Pincherle (Bologna) 

Throuch the generosity of the Rev Dr Wimfr th 
of Hythe a memorial tablet has just been placed 
on the house—31 High Street—in that town in 
which Sir Francis Pettit Smith «as born Of all 
the numerous inventors of screw propellers Sm th 
perhaps is the best kno«n Born in 18 8 he began 
life as a farmer but was always given to mechanical 
invention His first patent for a screw propeller was 
dated May 31 1836 and h s screw vis first fitted in 

the Francis Smith and then n the epoch mak ng 
vessel s s Archimedes Brunei was a i ong the con 
verts to Smith & ideas and he d scarded paddle vhcels 
for the Great Bntan which in 1844 was the first 
screw driven vessel to steam across the Atlantic The 
same year the screw sloop HMi Rattler was 
added to the Navy List and foe some >ears after 
wards Smith was employed by the Admiralty installing 
his screws in the converted line of battleships many 
of which were in service in the Crimean War 
He made little money out of his invention but the 
shipbuilding and marine engineering world in 1858 
raised & subscription of nearly 3000I for him and 
gave him the fine silver salver and jug which are tn 
the Science Museum Dunng the latter part of his 
life—he died in 1874—Smith was curator of the 
Patent Office Museum 

Glasgow University in accordance with the policy 
of establishing separate buildings for its scientific 
departments which was initiated by the erection of 
the Botanical Institute has signed a contract for a 
KKdogfrpi building which has been planned by Prof 
J Graham Kerr and the architects Messrs John 
Burnet Son and Dick The building will be near 
the new medical department on part of the former 
athletic ground It will cover 3000 square yards and 
include a lecture-room with accommodation for 260 
students an elementary laboratory with tables tor 
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140 students and special laboratories for advanced 
work protozoology research and experimental *00- 
logy There will be a large museum to which will 
be transferred the zoological coll-chons now in the 
Hunterian Museum leaving space there for exten 
s ons of the departments of geology and archaeology 
Above the museum will be two large tank rooms 
for liv ng marine specimens and land animals will 
le accommodated in a courtyard A room will be 
provided for the departmental library and a suite of 
r xxns for the staff The building is estimated to cost 
130 000I and it is hoped that the lecture room 9 and 
laboratories will be ready for the winter session of 
1922-23 Under Prof Graham Kerr the zoological 
department of Glasgow University has achieved great 
success and it will now have a building worthy of 
its important work 

The attention of Trench archaeologists is now being 
devoted to an important series of discoveries in tombs 
at Martres^de Veyre Auvergne which according to 
M Silo non Reinach are m an unprecedented state 
of preservation In my experience there has never 
been found anywhere so many articles of leather of 
wool and of nher stuffs in such good condition after 
being buried in graves for 1800 years Near this 
necropolis is the fa nous fortress of Gergovia where 
Vercmgetonx won some temporary success against 
Cassar practically the last revolt aga nst the Romans 
The extraordinary state of preservation of the bodies 
found in the six tombs now brought to light calls for 
explanation The body of a Gallo-Ro an woman 
interred in a stone coffin lay is if life had only just 
departed but on being exposed to the air it si ddenljr 
crumbled into dust Ornaments and articles of the 
toilet were found in great abundance while a jar of 
honey vases leather sandals and linen and woollen 
fabrics were among the furniture of the graves The 
articles discovered have been deposited in the museum 
at Clermont Ferrand the capital of the Department 
of Puy-de Ddme the Paris museums having wisely 
decided not to enter into competition with the local 
collections It may be hoped that careful excavation 
in this district will lead to further important results 

In the James Forrest lecture delivered on June 38 
Sir George Beilby presented a review of the world’s 
fuel situation Coal brown coal peat oil from wells 
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and from oil ihalei, and alcohol are discussed and 
the conclusion is reached that coal is likely to remain 
for a long time the worlds chief source of fuel 
Brown coal and peat are dismissed on account of the 
vast areas of land which are required in order to 
obtain adequate supplies and prepare them for use 
Oil amounts to 7 per cent of the fuel output of the 
world, and nearly nine tenths of this quantity is con 
trolled by the United States The conclusion of the 
chief petroleum technologist of the U S Bureau of 
Mines that after twenty years at the present rate 
of consumption the output will decline Is therefore of 
importance though there is reason to expect produc 
tion from oilfields in other parts of the world which 
have not as yet been tapped The only method avail 
able in Great Britain for the commercial preparation 
of alcohol is by the fermentation of vegetable materials 
containing starch or sugar Even this method how 
ever, is not economically possible owing to the lack of 
available land for the cultivation of the crops required 
the high cost of cultivation, harvesting and manufac 
ture and the fact that the most suitable raw materials 
are also important foodstuffs Some alcohol may be 
produced from molasses in countries where the sugar 
cane u grown but it it unlikely that more than is 
required for local use can be made Falling back on 
coal it is suggested that more efficient use may be 
secured by careful sorting at the pitheads by improve 
ments in boiler firing and by preliminary carbonisation 
at high or low temperatures 

The Daily Chromcle announces that Prof Edouard 
Branly of Paris, is to receive this year s Nobel prize 
for physics 

It is stated m the Times that the directors of th< 
Nobel Foundation have submitted a proposal to the 
Swedish Government for increasing the value of the 
Nobel prizes by transferring a sum of about 100 oool 
from their building fund 

Wh learn from the Times that the French Soci^le 
do Geographic is celebrating Us centenary There 
was a reception for delegates at the house of Prince 
Roland Bonaparte president of the society on Tues 
day night and in the afternoon M Millerand Presi 
dent of the French Republic presided at the opening 
meeting of the celebration a gathering at which 
explorers and geographers from various ports of the 
world were present 

Thb sixty sixth annual exhibition of the Royal 
Photographic Society of Great Britain will be held 
on September 19-October 09 at 35 Russell Square 
W C 1 There will be three sections devoted respec¬ 
tively to pictorial photographs to colour trans 
parencies and colour prints and to scientific and 
technical exhibits natural history photographs and 
lantern and stereoscopic slides 

A circular has been issued by the Meteorological 
Office with reference to the summer service of fore¬ 
casts of weather for agricultural purposes Notifies 
tion is given by telegraph of occasions when a spell of 
fair settled weather of several days' duration Is antici¬ 
pated The progress of meteorological events and 
warning of the break-up of the fine spell are tent to 
the recipient as early at possible The fee beyond the 
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telegraphic charge is extremely small Notification it 
also given of special conditions such as spells of frost, 
ground frost smooth sea etc 

Bi invitation of Messrs Sutton md Sons and of 
Prof Percival a field meeting of the Association of 
Economic Biologists will be held at Reading on 
Thursday July 14 Visits will be paid to the Royal 
Seed Establishment the Trial Grounds and the Col¬ 
lege Farm and Agricultural Botanic Gardens It is 
requested that all who propose to attend the meeting 
will notify Mr W B Bnerley the Rothamsted 
Experimental Station Harpenden not later than 
Mondiy Julv 11 

Beginning on June 15 the wireless telegraph 
station at Poldliu is sending weather messages broad¬ 
cast twice daily for the benefit of navigators Each 
message w ill consist of a forecast for the western tea 
board of the British Isles and the actual observations 
taken at Stornoway Blacksod Holyhead Sally and 
Dungeness at 0700 GMT (avil) and 1800 GMT 
(civil) respectively The messages will be tent out at 
0930 GMT (civil) and *130 GMT (civil) Details 
of the scheme are given on the Meteorological Chart 
of the North Atlantic Ocean for July 

\ Norwegian scientific expedition is lesving this 
summei for the island of Jan Mayen m the Greenland 
Sea According to La Ciographie for May the ex 
pedition will consist of six or seven persons under 
the command of Mr Ekerold The main object is 
meteorological research and it is hoped that the work 
of the partv will lead to the foundation of a permanent 
observatory on Jan Mayen A wireless telegraph 
station is to be erected The la r t serious effort in 
meteorolog cal research at Jan Mayen was in 1882 83 
when an Austrian station as part of the international 
scheme was maintained on that island 

\\f arc glad to learn that lime Regis a town 
classic m get log\ is now provided with a public 
collection of local fossils ihree vears ago a smalt 
museum building was bequeathe 1 to the corporation 
b\ the late Mr Philpot and it is now occupied by 
the geological collection and library of Dr Wyatt 
Wingrave who has lately become a resident of the 
town and has devoted much labour to making the 
museum of educational value The fossils are 
arranged in stratigraphical order with appropriate 
explanatory labels and diagrams and Dr Wingrave 
gives a weekly demonstration which is well attended 
and much appreciated 

H R H thb Prince or Wales has accepted the 
office of vice patron of the Royal Society of Arts 
The following medals have been awarded for papers 
read before the society during the past session — 
Major Gen Lord Lovat Forestry”, Col R J 
Stordy The Breeding of Sheep Llamas and Alpacas 
in Peru with a View to Supplying Improved Raw 
Material to the Textile Trades”, A F BaUUe, 

Oil burning Methods In Various Parts of the 
World ’ Dr W Cramp Pneumatic Elevators in 
Theory and Practice ” Sir Kenneth Weldon Goadby, 

Immunity and Industrial Disaaaa”, W Raltt, 
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44 Paper-pulp Supplies from India Sir George 
Curtia The Development of Bombay "AH 
Aahbolt, Industrial Development in Australia during 
and after the War " and Sir Charles H Bedford 
Industrial (including Power) Alcohol 
We have received a communication from Mr W J 
Lewis Abbott in reference to a statement made in 
the course of the discussion on Mr Reid Moir s paper 
on An Early Chellean Palaeolithic Workshop site at 
Cromer which took place at a meeting of the Roy il 
Anthropological Institute (see Nature of May 26 
p 406) In that discussion one of the speakers stated 
that the flints in question were no more than a 
foreshore accumulation of flints which differed in no 
way from other flints found on the foreshore ilong 
the whole East and South Coast Mr Abbott 
directs attention to the distinctive eoknation of the 
Cromer specimens of whi h there ire three types 
(1) Those which are potcellanised or whitened (2) 
those exhibiting the characteristic orange red colour 
and (3) specimens which have been changed from 
white to black the white p< ullan us condition being 
present under the black He ma nta ns that thi 
peculiar feature cannot be due to beach act o 1 11 

regard to the evidence for dat ng the finds Mr \bbott 
states that he has discovered specimens in association 
with remains of Elephat (j») meridional is in one case 
in situ The question of the coloration of the Cromer 
flints is one of considerable difficulty for which 
no satisfactory explanation has v*t been offered while 
in regard to the stratigraphical evidence it is clear 
that a systematic investigation at the base of the 
Forest Bed senes on this site as suggested by Mr 
Reid Moir himself is extremely desirable 

Sun spots and Weather is the title of an article 
in the Meteorological Magatme for June dealt with . 
by Mr C E P Brooks It is mentioned that the ' 
subject is again opened by the recent development of 
an unusually large sun spot with associated electncal 
and magnetic phenomena A bibliographical list is 
given of authonties on the subject and the author 
states that although the literature is enormous we 
are still far from definite conclusions So long ago 
as 1651 Riccioh claimed that temperature rose with 
decreasing sun spots and vice versa The discovery in 
1844 of an eleven year periodicity in spots caused a 
renewal of the study and in 1873 results of an 
investigation by Koppen were published showing 
that temperature reaches a maximum shortly before 
•pot minimum and a minimum about spot maximum 
A positive correlation of sun spot* with rainfall has 
been found in the tropics and also with elements such 
as lake levels which depend on rainfall A close 
parallelism has been demonstrated between sun spots 
and tropical hurricanes and the author states that 
the study of eleven years’ wind data m the Falkland 
Island# suggests that at spot maximum the stormi 
nets is greatest 

PorocATAPETL exhibited only slight activity m the 
way of fumarolea and solfataras in the two centuries 
that followed the eruption of 1720 (n iqao however 
•mall eruption-clouds became visible from Mexico 
City, and Mr Paul Waits has described an ascent 
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made by him in October last (Amer Journ Set , 
vol cci j 81 1 >21) Considerable outbursts of 

steam were then taking plate from the crater accom 
panted bv a small quantity of stones and ashes and 
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it appears that the old cential plug of 1720 formerly 
lonoealed by a lakelet is now being pushtd upward 
in the crater floor Two fine photogrqhs accompany 
the paper one of which is here reproduced 

1 he current issue of the Journal of the Institute ol 
Petroleum Technologists contains among other 
papers some interesting details by Capt Paul H 
Mangin on boring in Palestine in search of water 
during the progress of military operations from 1917 
to 1919 Although both drilling personnel and equip 
me it were initially somewhat crude very credit 
able results were achieved no less than a gross total 
f -,soo ft being drilled in the putting down ol 
forty five wells from which something like i 500 00c 
gallons of water per day were obtained The area in 
which the wells were sunk borders the coast between 
the Egyptian frontier (at Rafah) and Mount Carme 
on the north The chief difficulties encountered 
apart from those mentioned were the loose nature ol 
the sands penetrated and the prevention of theu 
caving in and blocking up the hole Five types o 
drilling ng were used but the best results were ob 
tamed by the hydraulic percussion system with muc 
flush An important feature erf the work was th< 
excellent log kept of each well which together with 
samples of the formations met with, have been pre 
served for future reference Although having nc 
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direct bearing on oil the result* of this work ere of 
great Interest to petroleum technologists generally 
and also presumably to those who are optimistic 
enough to believe in Palestine as a potential oilfield 
Past i of vol xxu of the Transactions of the 
Optical Society contains the address of the president 
Mr R S Whipple which deals with the design and 
construction of scientific Instruments Such instru 
ments must have as their principal characteristic the 
property of giving results of a constant prescribed 
accuracy and all the important sources of inaccuracy 
in them should be known Errors should be capable 
of elimination by adjustment of the instruments them 
•elves or if elimination is not possible they should 
be measurable by the Instruments The design of an 
instrument involves the consideration of the magni 
tudet of the errors to which it may be liable and it 
is this preliminary survey which prevents the cost of 
manufacture being increased by the removal of in 
significant errors while others more serious are allowed 
to remain Examples of well-designed slides rotating 
parts screws and nuts are given and it is clearly 
shown why they are good A nut of unsound design 
used on gun clinometers which the authorities pre 
ferred to one designed on geometrical principles is 
also shown The address will repay reading by all 
instrument makers who wish to meet the new demand 
for scientific Instruments in industry 
The fourth report of the Conjoint Board of Scientific 
Societies shows that the board has received evidence 
that scientific investigation is being seriously ham 
pered by the heavy cost involved in the publication of 
results An exceptional number of papers is being 
communicated to the scientific societies including 
many held up during the war while the resources of 
the societies which have not increased are insufh 
cient at present prices to publish even the normal pre 
war number The country is thus in danger of being 
seriously handicapped at a time when the rehabllita 
tion of industry is in most serious need of scientific 
assistance Much of the report is occupied with an 
abstract of the third report of the Committee on the 
WaterPower Resources of the Empire It is Bhovn 
that too little Is be ng done to ascertain the total re 
sources or to secure uniformity in invest gation and 
record It Is urged that steps should be taken to con 
vene an Imperial Water Power Conference in London 
at which the various Dominions and Dependencies of 
the Empire should be represented fhe outcome of 
such a conference might well be the creation of an 
Imperial Water Power Board with extensive powers 
to carry out a comprehensive policy for stimulating 
co-ordinating and where necessary assisting de 
velopment throughout the Empire The board has 
also dealt with questions relating to the formation 
of national research committees in connection with 
tflt International Research Council formed in 1919 
with the collection of scientific data In the former 
German colonies and with instruction in technical 
optics The research on glues and other adhesives 
initiated by the board as a war measure at the 
instance of the Aft Ministry has now been taken 
over by the Department of Scientific and Industrial 
Research 
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The trial* of the motor vessel Yngnren were run 
successfully off the Tyne on Tuesday, June 14 and 
an account appears in Engineering for June 24 The 
main eng ne of this vessel is of the opposed piston 
type with four cylinders '28 in diameter by twice 
45 6 in stroke When running at its normal speed 
of 77 revs per min the engine develops 1000 indicated 
horse-power (2700 brake horse power) or 675 broke 
horse power per cyl nder and is therefore the highest 
powered Diesel cylinder as vet installed in any ship 
The ship is also notable on account of having but one 
propeller In view of the large power per unit and of 
there being but one engine the designers were con 
servative and the metal and sections are more than 
ample for the work ng stresses with a large factor 
of safety The weight of the main engine is 375 tons 
and of the whole installation 600 tons Starting la 
exceptionally easy to accomplish and contributory to 
th * result are hot p stons and hot jackets During 
the sea trials the outlet temperatures from the pistons 
and cylinder jackets were 140 0 to 160 0 F Tie 
fuel injection into the mam engine cylinders works on 
the solid injection pnne pie and is effected at pressures 
of 8000 to 10 000 lb per sq in at full power and speed 
The preparation of a compound which may contain 
univalent oxygen is announced by C W Porter and 
F H Thurber of the University of California in the 
April issue of the Journal of the American Chemical 
Society The substance is obtained by the oxidation 
of mesitol (246 trunethylphenol) by silver oxide A 
red crystalline product was obtained the molecular 
weight of which indicated that it contained in com 
bination equimolecular amounts of unoxidised mesitol 
and an oxidation product corresponding to one of the 
formula 


O 



It may therefore contain either univalent oxygen or 
tervalent carbon It is reduced to a saturated product 
by the addition of an uneven number of hydrogen 
atoms indicating that it contains an odd electron and 
has therefore the characteristic properties of a free 
radical 

In consequence of the greatly increased cost of pro¬ 
duction the Association of Economic Biologists has 
issued an appeal for financial assistance towards the 
publication of the eighth volume of the Ann*U of 
Applied Biology In order that the present standard 
of quality of the Annals may be maintained it is 
necessary that the sum of sjol should be raised 
Workers in applied biology are therefor* earnestly 
invited to contribute to the appeal fund Any con 
tribution, however small will be acceptable and 
should be sent to the honorary treasurer of the asso¬ 
ciation Dr A D Immi Institute of Plant Patho¬ 
logy Rothomsted Experimental Station Harpenden 

Messes Macdonald and Evans 39 Essex Street 
W C s ore about to begin under the editorship of 
Mr G W de Tunrelman the publication of a new 
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genes of manual* entitled The Reconstructive 
Technical Senes the aim of which is to diffuse 
the new knowledge and enlarged technical skill 
gained during recent years* and so to make it avail 
able for to-day as a means tow ards greater all round 
efficiency and increased competitive power in the 
worlds markets The first volume— Engineering 
Steels An Exposition of the Properties of Steel for 
Engineers and Users to Secure Economy in Working 
and Efficiency of Result b\ Dr I Aitchison—will 
be published almost immediately 
In recent correspondence on the subject of picture 
hanging wire copper or brass wire has been recom 
mended Mr N M Richardson now writes to con 
demn these materials for this purpose on account of 
the brittleness which develops in the course of a few 
3 ears He advises the use of galvanised iron wire 

which can be painted a suitable colour if desired Such 
wire has been found to be verv trustworthy and per 
manent unless it is exposed to damp 


Admirers of the late Sir William Abney will be 
interested to learn that the Abney memorial lecture 
by Mr Chapman Jones (delivered before the Royal 
1 hotographic Society of Great Bntam on April a6 last) 
is printed in full in the July issue of the Photographic 
Journal Copies of the journal are obtainable from 
tho publishers Messrs Harrison and Sons, Ltd , 45 St 
Martin s Lane W C a or the Society 35 Russell 
Square, W C 1 

We have received from Mi R S I rampton, 
37 honthill Road N 4 a catalogue (No 26 1921) of 
secondhand books dealing with science—mainly 
natural history and gardening Some 1056 works are 
listed and the prices asked are low The catalogue 
is obtainable upon application to the bookseller 

Messrs Gborck Beil and Sons Ltd announce 
the publication by them in the autumn of 1 full report 
of the proceedings of the Congress of the L mversities 
of the Fmpire now in progress 


Our Astronomical Column 


Tnr Caps ObsEr\ator\ —hi pi ess on is given by 
Sir Joseph Larmor in a lettu 11 the limes of July 4 
to the apprehensions that are f It among 1 astronomers 
as to tho effect of the proposed transference of the 
Cape Observatory from the Ad rurally to the South 
African Government Judging b\ the condition of the 
Australian observatories which at all stages of then 
existence and never mire than at present have been 
greatly hampered through lack of funds the change 
would not be to the advantage of astronomy Further 
the suggested transfer would greatly weaken the close 
bond of reciprocity that has from the first linked 
the Greenwich and Cape Obscnatones It is greatly 
to be desired that the proposal which w ould be little 
short of a disaster to Tstron aim mav vet be averted 
The Comet Pons Winnbckf—T his comet has now 
passed out ot sight of northern observers but 
ephemendes have been sent to southern observatories 
where it may be observed for two or three months 
more Mr G Merton has revised the orbit by using 
observations extenduig from \pnl 12 to June 2 He 
hnds 

T — 1921 June 12 898) t M 1 

• -170 13 34 I 

SI- 98® 12 37 119110 

* - »9 1 7 ) 

1°K 1 “° 5*957 

» —o 69242 

q -1 0411 

The most uncertain element is logo for which the 
above value is almost certainly too large It gives a 
period of 6 23 years whereas the true value is unlikely 
to exceed 503 years But the other elements would 
not be greatly altered by this change 
Mr Denning writes — On the night of June 28 1 
saw some bright meteors several of which presuni 
ably belonged to the shower from Pons Winnecke s 
comet It is desirable to procure duplicate obaprva 
tions of these objects If possible for the purpose of 
working out their real paths and ascertaining whether 
or not their radiant points nearly coincide with that 
computed for the above comet 

The following are the rime* and apparent paths 
of silt of the more noteworthy mnteors seen here and 
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if any of them hnve been observed elsewhere I shall 
be very glad to receive such details as were recoided 
It need only be said with refuence to the objects that 
No 4 in the list was a splendid fireball ind that 
No 4 is included on account of its exceedingly slow 
motion No 2 was n t irrui itely obscived owing to 
its flight being partly int ccjtcd bv a building 
No* 1 and 4 were d rectcd from ridiants fa d st nt 
from that of Pons Vi innecke 


No. G M 1 Ma« 
II 49 


t ordel June 28 lj21 


23^+484 212 + 4$) Ki| 1 strerk 3 31-24 
- .. jv 318 I 327 7i SI wl ite i | W 

3 1223 1 293+15 *98+ 5 Slow h P W 

4 13*8 5X* 319+31 j4» 18 Nlo y f W 

5 >3 3° 3 0II+67 330 + 61 V ry endow I W 

6 *3 34 * 3'9+i9i 3«*+ 3 Rajdwhie 70 + 66 

The I icure of thf Earth - An article on this sub 

ject by Prof 1 J J Set (Astr Nach Nos 5103 4) 
is interesting as an historical summary of the progress 
of knowledge on the subject Sir Isaac Newton recog 
msed that the co nj ression was considerably less than 
1/330 the hgure for equilibrium with 1 homogeneous 
fluid earth The three chief methods have been 
(1) the measurement of arcs of latitude (a) lunar 
perturbations and (j) pendulum observations In 
1751 La Condmiine jublished the value 1/3036 de 
duced from measurement of arcs of latitude in France 
and Peru In 1802 Burg found the value 1/30505 from 
method (2) These two values were surprisingly good 
for that early period but still not entitled to any 
weight compared with modem determinations 
although Prof See assigns some to them The figure 
>/*93 4 $5 was published by Clarke in 1878 and 
generally superseded Bessels value of 1/3991538 
although the latter now appears to be closer to the 
tnith In recent years methods (1) and (3) in the 
hands of Helmert Hay ford, Bowie and others have 
given very consistent results, from which the weighted 
mean 1/2983 is deduced Prof See gives a useful 
table for obtaining geocentric latitude and radius 
vector on this assumption and notes that in his 
wnion the value 1/294 adopted in Brown s Lunar 
Tables, is decidedly too Urge 
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Sir Ernest Shackleton’* New Expedition. 


S IR ERNEST SHACKLETON announce* in the 
Time* and Daily Mail a new Antarctic expedi¬ 
tion to start under his leadership in August The 
region to be explored is that missing part of the 
Antarctic coastline which lies between Drygalski's 
Wilhelm Land and Bruces Coats Land In this 
stretch the only land known with certainty is the bold 
headland of Cape Ann, or Enderby Land discovered 
by J Biscoe in 1831 but never visited Cape Ann 
probably marks the edge of the continent Kemp 
Land, a little further east and also on the Antarctic 
Circle was reported in 1833 but its existence needs 
verification Cook (1*73) Biscoe (1831) Belling* 
hausen (1820) and Moore (1845) were each thwarted 
by pack in their attempts to push southwards to the 
west of Cape Ann In lat 68 ° 5 S long 16 0 E 
Bellingshausen was probably not far from land but 
these early navigators took no deep soundings A large 
bight in tne coastline in this region is improbable but 
glacier tongues may occur and bv obstructing the free 
movements of the pack along the coast make approach 
and landing difficult Sir E Shackleton hopes to avoid 
wintering in the south and plans to sail northwards 
from Coats Lind through the more open eastern part 
of the Weddell Sea to the South Sandwich group and 
South Georgia \fter refitting he proposes to sail 
eastward via Bouvet and Heard Islands to New Zea 
land taking deep-sea soundings on the way It will 
prove no easv matter to sound in the stormiest seas 
in the world but it is to be hoped he will be successful 
and so amplify the work of the T aldtvia and Scotia 
and further east that of the Challenger and Gauss 
On the way home soundings are to be taken in high 
latitudes in the south eastern Pacific 

In addition to his Antarctic work Sir E Shackleton 
proposes to visit a number of isolated islands and to 
search for others the existence of which is doubtful 
In the latter category is Dougherty or Keates Island 
which was reported in lat 59° 40 S long no° 45 
W in 1841 and since ha* been sighted only once and 
several times searched for in vain It probably has no 
existence Search is also to be made for Tuanaki 
a legendary island in lower latitudes in the South 


Pacific Of the other islands in the expedition s list, a 
few afford scope for exploration but others are well 
known, even if seldom visited St Paul's rocks, near 
the Equator have been explored by a number of 
scientific expeditions, from that of the Beagle (183a) 
to that of the Scotia (190a) Their geology, birds, ana 
scanty plant-life are well known South Trinidad 
achieved fame from Mr b F Knight 3 cruise in the 
Alert and was visited in 1902 by the Discovery , little 
new can be expected there Gough Island, or, more 
correctly Diego Alvarez 280 miles south east of 
Tristan da Cunha promises more interest rhe only 
scientific expedition that has ever visited that island 
was the Scotia which In 1904 secured several new 
species of birds and plants Heard Island was ex 
plored by the Challenger but Bouvet Island dis¬ 
covered in 1739 and sighted again and even photo¬ 
graphed in 1898 is quite unknown It appears to be 
ice-capped and is said to be inaccessible Interesting 
work will be done in the South Sandwich group 
which is imperfectly explored even if known to 
sealers at one time In South Georgia work remains 
to be done on the east and south coasts 
The expedition is to be equipped for oceanographical 
work which will be conducted throughout the voyage 
Meteorological research will be assisted by the use of 
a specially constructed seaplane and pilot balloons 
In the Quest the expedition has a first rate ship for 
the work She is a Norwegian wooden vessel of some 
200 tons built four years ago and thoroughly tested 
in hunting and trading in the Barents Sea and Spits 
bergen waters The Ouest has auxil arv engines and 
will be rigged as a brigantine Sir E Shackleton will 
be accompanied by six members of hi* former expedi¬ 
tions including Mr F Wild Cants F Worsley 
and J R Stenhouse Dr A H Macklin and Mr L 
Hussey meteorologist No other names of the staff 
are announced but the personnel which 13 to be small 
is said to be complete The expedition is financed 
Mr J Q Rowelt and will be styled the 
ackleton Rowett Oceanographical and Antarctic Ex 
pedition Mr F Becker has also g ven generous 
support R N R B 


Milk Customs of Bunyoro Central Afnca 


O N June 21 the Rev J Roscoe read a paper on 
The Milk Customs of Bunjoro at a meeting 
of the Royal Anthropological Institute Mr Roscoe 
after a brief account of the distribution of the main 
groups of peoples in Central Africa described the chief 
social ana religious ceremonies of the Bunyoro of 
which the ritual of the milk formed a part These 
ceremonies have become obsolete under the influence 
of Christianity but they were revi\ ed and re enacted 
so far as possible in order that Mr Roscoe might 
have an opportunity of witnessing them 
The King of Bunyoro is expected to put an end to 
his own fife as soon as he teels his powers failing 
through illness or old age His death is announced 
by one of the milkmen of the sacred cows in the 
words The milk is spilled pronounced from the 
roof of a hut and accompanied by the breaking of a 
pot of milk This man and the boy whose duty it Is 
to bring the cows to the royal enclosure to be milked 
are thereupon put to death in order that their spirits 
may serve the king in the next world 
The princes who lay claim to the throne now take 
to arms and fight until only one is left alive This 
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survivor claims the body of the king which lies m 
the royal enclosure unbuned until he comes Mourn 
ing then begins and the dead king is buried in a pit 
filled up with barkcloths m a specially built hut 
1 wo of his widows are buried alive with him The 
country is then purified by the new king • sister who 
sprinkles the people and cattle gathered in the royal 
enclosure with a mixture of water white clay and 
milk A sham king is appointed for the purpose of 
removing sorrow and sickness He is set on the 
throne receives homage and gifts and is then taken 
aside and strangled by the chief minister The new 
king then moves to a new royal enclosure and begins 
hiy-eign 

The king as the chief priest for the people and 
cattle has a constant succession of ceremonial duties 
to perform His food is milk from nine sacred cows 
brought in from the royal herd and milked with much 
ceremony While the king drinks everyone in the 
royal enclosure kneels down and hides nis face, a 
cough or sneeze is punishable by death Later in the 
day the king has a meal of four pieces of meat served 
by the royal cook who has to place them in the 
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King’* mouth with a fork; should the fork touch the 
king’s teeth the cook is instantly put to death. All 
who have to do with the king’s food, either milk or 
meat, are specially purified, and have their faces, 
chests, and arms whitened. Dally the king has to 
pass through a series of seven sacred huts for the 
purpose of herding three of the sacred cows in a 
special enclosure. The rest of the day he is occupied 
largely with royal duties, receiving and judging his 
people. 

At every appearance of the new moon there are 
festivities which last nine days. The king, as soon 
as the new moon appears, pronounces a blessing on 
the people, and dancing and music begin, continuing 
day and night for a week On the second day the 
king proceeds through the seven sacred huts to the 
place where he daily herds the sacred cows, and there 
he receives any member of the Sacred Guild who has 
offended. The mark of pardon is to be allowed to 
kiss the king’s hands, and, however kindly the king 
mav address the man, unless he holds out his hands 
to be kissed, the man knows that he has only a few 
davs to live. 

The admission of a new chief to the Sacred Guild 
is also a milk ceremony of importance, for the new 
chief has to drink some of the king's sacred milk in 
the presence of the king. The experience is so tning 
that men sometimes faint under the ordeal. 

The king holds an annual celebration of his acces¬ 
sion to the throne, when to defeat his enemies he 
shoots arrows to each quarter of the globe from a 
special bow strung with sinews cut from the shoulder 
of a living man. Once a year also the king calls for 
a blessing on the land by offering pieces of meat to 
each of the four quarters of the globe. 

In reply to questions asked after the reading of the 
paper, Mr. Roscoe said that the reason for these cere¬ 
monies, as given by the natives themselves, was purely 
economic. The aim was to promote the well-being of 
the catlle and the crops 


Trees and Shrubs of Mexico. 

T HE first instalment of an account of the woody 
plants of Mexico, by Mr. Paul C. Standley, is 
issued as vol. xxiii., part i, of the Contributions from 
the United States National Herbarium. The work 
is based upon the extensive series of Mexican plants 
in that institution. The botanical features of Mexico 
have attracted attention from the days of the earliest 
explorers, and many botanists have visited the country 
within the last hundred years, yet the flora is still 
but imperfectly known. The plant formations are 
remarkably diverse, including the wet tropical forests 
of the southern lowlands, the temperate deciduous 
and coniferous forests of the central plateau and of 
the ranges of the Sierra Madrc, the alpine zones of 
the high peaks like Orizaba and Popocatepetl, and 
the great barren or cactus deserts In the northern 
States. For anything approaching a complete account 
of the flora of Mexico we have hitherto had to rely 
on Dr. Hemsley’s list in the "Biologia Centrall- 
Americana,” published nearly forty years ago; much 
botanical work has been done in the country since that 
time, and a descriptive flora which will give an 
account of present knowledge and serve as a starting- 
point for further work is a desideratum. 

Mr. Standley deals only with the trees and shrubs, 
the larger number of which, especially those of 
economic importance, are probably already repre¬ 
sented In herbaria. In his introduction he gives 
an interesting account of several of the earliest enter¬ 
prises for the botanical exploration of Mexico, in¬ 
cluding that of Francisco Hernandez, 1570-77, and 
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that of Martin Sessi and Jose Mocino more than two* 
centuries later. Large collections of plants and 
sketches were made In connection with both these* 
expeditions, and extensive accounts prepared in manu. 
script, but the work of Hernandez was not published! 
until long after his death, and then only in an. 
abridged form; while Mocino’s “Plant® Nov® 
Hispanise ” and “Flora Mcxlcana ” were issued by 
the Sociedad Mexicana de Hlstoria Natural in 1886' 
and 1888 respectively, by which time their interest had, 
become merely sentimental. 

The present instalment of Mr. Standley’s work deals- 
with the ferns, gymnos perms and monocotyledons,, 
and a few families of dicotyledons Bv an oversight 
no clue to the general systematic arrangement has 
been given; there is an elaborate key to tne families,, 
which should have been given numbers. Keys to the 
genera are supplied under each family and to the 
species under each genus; references to the original' 
description of genus and species are given, the range 
of each species so far as it is known is indicated, and’ 
in some cases short descriptive notes are added; the 
native names and economic uses are also mentioned. 
The ferns (elaborated by Mr. W R. Maxon) are 
nearly all tree-ferns; the conifers include twentv-six 
species of pine, and a few cypresses, junipers, 
ephedras, and others. There ore a few grasses— 
bamboos, reeds, etc.—eighteen genera of palms, and, 
though strictly herbaceous, three genera of climbing 
aroids nrc included. Prof. Trelease has been largely 
responsible for the acrount of the liliaceous and 
amaryllidaceous plants, types characteristic of dry 
lountrv, including thp vurcas and agaves, species of 
the latter genus numbering 170 The dicotyledons 
include fifty-nine speiies of Piper, poplars, willows 
(sixteen species), walnut and hickory, and alders (six 
species). 


University and Educational Intelligence. 

Bikmingh ui — At a degiee congregation held on 
Julv 2 the Chancellor (Lord Robert Cecil) conferred 
the following degrees :—D.Sc. Fred Johnson; M.D. • 
John Shaw Dunn; Ph.D. H. 1) K. Drew, AM el 
Rahman El Snwy; MSc. • F Adcock, C F. Allpress, 
H Rurgcss, V A. Collins, W \ P Challenor. 
J. G. H Frew, C V Hackett, Lucy E I fat drastic, 
VV. J. Hickinbottom, T. L. Ibbs, D If. Ingall, F. 
James, L. A Jones, E W Pratt, E. A F Reeve. 
H S Rooke, F G. Srawlev, R C. Watson, Dorothv 
Webster, and E. H. Wells. 

In addition 134 candidates were admitted to the 
degree of B.Sc 

The Chancellor announced that the recent appeal 
had brought in 285,062I, besides increased grants 
from education committees in the surrounding 
counties. ” 

A generous donation of 5000 1 from Mr. C. Hyde 
has enabled the University to acquire a house, to be 
converted into a hostel for about s« 
students. 


seventy men 


Cambridgk —A travelling fellowship of aool., offered' 
to past students of Girton College, and tenable at any 
foreign or colonial university, has been awarded to 
Miss M. G. Tomklnson, assistant lecturer In 
chemistry, Girton College. Miss Tomklnson proposes 
to work in the chemical laboratoiy of the University 
of Toulouse, under the direction of Prof. Sabatier. 


DuHLiN.-Mr. D. Clark, lecturer in civil engineering 
and chief assistant to Prof. Moncur in the Royrf 
Technical College, Glasgow, ha* been elected to the 
chair of civil engineering at Trinity College. 

The honorary degree of LL.D. has been conferred’ 
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upon Sir R. A. Falconer, president of the University 
of Toronto, and that of D.Sc. upon Prof. E. Borel, of 
Ifae UnLversity of Paris. The ordinary D.Sc. degree 
has been conferred upon Mr. J. H. J. Poole and Mr. 
•G. de P. Cotter. 

Durham.— The honorary degree of D.Sc. has been 
conferred upon Sir E. H. Tennyson-d’Eyncourt, 
■ dir ec t or of naval construction, the Admiralty. 

It is proposed to confer the following honorary 
degrees on die occasion of the forthcoming meeting of 
the British Medical Association at Newcastle-upon- 
Tyne :— D.C.L.: Sir William Macewen, Sir Thomas 
Oliver, and Sir Humphry Davy Rolleston. D.Hy.: 
Mr. T. E. Hill and Dr. J. W. Smith. D.Sc.: Sir 
Arthur Keith. D.Litt.: Sir Dawson Williams. 

Lbids.—T he gas plant specially designed for ex¬ 
perimental purposes which Mr. Henry Woodall is 
erecting as an adjunct to the Department of Coal 
Gas and Fuel Industries of the University of Leeds, 
and as a memorial to the late Sir Corbet Woodall, is 
now in process of construction. Mr. A. G. Glasgow, 
having expressed his desire to associate himself with 
this memorial, has made a donation of 500 guineas 
for the purpose. 

Oxford. —Mr. W. C. Burnett, Worcester College, 
has been appointed secretary of the Delegacy of Local 
Examinations in succession to the late Mr. H. T. 
Gerrans. 

Mr. P. H. Martin New College, has been elected 
to 'the Theodore Williams scholarship in anatomy, the 
annual value of which is 50I. and tenable for two 
years. 


Mr. A. W. Shkkn ha* been appointed professor of 
surgery in the Welsh National School of Medicine. 

Ths Joint Committee of the Royal Society and the 
University of Sheffield has appointed Dr. N. K. Adam 
to the Sorby research fellowship. 

Prof. H. C. Plummer, Royal Astronomer of Ire¬ 
land, and Andrews professor of astronomy In the 
University of Dublin, has been appointed professor 
of mathematics at the Ordnance College, Woolwich. 

The London County Coundl has adopted a recom¬ 
mendation of the Education Committee that the 
Board of Education and the Senate of the University 
of London be invited to explore the possibilities of the 
Holland Park site before further action is taken 
relating to the Bloomsbury site 

Announcement is made of the following gifts:— 
Bristol University has received from Mr. H. H. Wills 
the sum of aoo.oool. to build and equip a new physics 
laboratory; and Glasgow University and the Royal 
Technical College, Glasgow, have received xo.ooof. 
each under the will of the late W. J. Chrystal, 
•chemical manufacturer. 


An election to the Ackroyd memorial research 
fellowship in the University of Leeds is to be made 
-candidate 1 


shortly. The selected candidate wHl be expected to 
parry out an approved scientific investigation of a 
biological, physical, or chemical nature bearing, 
directly or Indirectly, upon the production or property* 
of woel sir other textile materials, or upon the mam 
factor* t>f textile fs u ~— * ri - *—* * 

innual *tii* of 30 
rid r fa agtftle for a 1 
.mist |W i *dft to lit 
at i^grjv*- -* * 


factor* bf textile fabrics. The fellowship Is of die 
annual i«* of 300I. It is tenable for one year, 
Slid I'eiMf l i Me for a second or third year. Applications 
pi£dc to the Registrar of the University by, 
; July *8. f 
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Calendar of Scientific Pioneer*. 

My 7, ISM. Oeerg Simon Ohm tied.— The fame 

of Onm rests mainly on the small pamphlet, “Die 

K itsche Kette mathematisch bearbeitet,” pub- 
by him in 1827, when he was professor of 
mathematics at the Jesuit College, Cologne. His 
well-known law was first enunciated a year or two 
earlier. 


My 8, 178*. Torbern Ok»f Bergmaan tiad.— The 

contemporary of Schecle, Bergmann from 1767 held 
the chair of chemistry at Upsala. He made improve¬ 
ments In the methods of chemical analyses, and in 
1775 published his essay on “Elective Attractions.” 

July 8, 1716 . Joseph Saoveor tied.— The great 
pioneer worker in acoustics, Sauveur was educated 
for the Church, but in 1686 became professor of mathe¬ 
matics in the Collfege de France. His study of sound 
covered the last twenty years of his life 

July 8, ISM. Amedeo Avogadre, Oeata ti Quaregaa, 
dfed. —Of noble parentage, Avogadro, from 1809 t0 
1821, was professor of physics and mathematics at 
Vercelli, where in 1811 and 1814 he Dublished the 
memoirs containing the law which bears his name. 

July 18, 1818. Johann Oottfrled Dale dfed.— When 
assistant to Encke at Berlin, Galle and D’Arrest, at 
Leverrier's request, searched for Neptune with the 
aid of Bremiker’s map. Ga'lc first saw the planet 
on September 23, 1846. Afterwards he was for many 
years director of the Breslau observatory. 

July 11, 1807. George Atwood tied.— A distin¬ 
guished Cambridge mathematician, Atwood first de¬ 
scribed his well-known machine in 1784 in hi* 
treatise on the rectilinear motion and rotation of 
bodies. 

July 11, 1888. Simon Newoomb dfed.-One of the 

most distinguished astronomers of recent times, 
Newcomb, in 1857, at the age of twenty-two, entered 
the office of the American Nautical Almanac, of which 
from 1877 to 1897 he was director. Like his col¬ 
league Hill, he was a great master of dynamical 
astronomy. 

July 12, 1882. Jean Pfoard tied.— Picard has been 
called “the father of French astronomy.” He was 
an assistant to Gassendi, visited Tycho Brahe at 
Hven, edited the “ Connaissance des Temps,” 
measured a degree of the meridian, and first used 
the telescope with the quadrant. 

July 12,1881. Louie Jaoctwet Mand* Daguorra dfed. 
—One of the Inventors of photography, Daguerre was 
a successful scene painter, and part owner of a 
diorama In Paris Six years after the death of Niepce, 
with whom he had collaborated, Daguerre, In 1839, 
obtained sun pictures on silver plates covered with a 
film of iodide. 

July 13, 1782. James Bratiey dfed.— Recognised aa 
one of the greatest astronomers of the first half of 
the eighteenth century, Bradley became Savilian pro¬ 
fessor of astronomy in 1721, and In 1742 succeeded 
Halley as Astronomer Royal. His discovery of aber¬ 
ration was made known In 1729; that of nutation hi 
1748. His Greenwich observations are of great im¬ 
portance, and were reduced first by Bessel and then 
by Auwer*. 

July 13, 1888. Frfedrfeh August KtiuM van 
ttftdanttz tied.— The friend of Gcrhardt and WUUam- 
ton, Kekul* was especially known for hit speculation* 
on structural chemistry. His work on the benzene 
theory has been described as “ the most brilliant piece 
of scientific prediction in the whole range of organic 
chemistry.” His statue stands outside the fine 
chemical Institute at Boon. E. C. S. 
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Societies and Academies. 

London 

_ I Saclsty, June 7—Prof J P Hill vice 
president, in the chair —Major S is rlswsr Remarks 
ttfipft Tettuio Lathis and T tbeta —Dr P Chalmers 
IfltsM Remarks upon a_photograph of the death 
mask of a young gorilla —Dr F M Ckapaus The 
distribution of Dird hfe in the Urubamba Valley 
Peru —b MaaMk New Indian Dnlid beetles —Prof 
J P HU Some Aiarsupial embryos especially the 
koala (Phascolarctos) and the wombat (Phascolomys) 
—R I Peeeck The external characters of the koala 
(Phascolarctos) and some related marsupials —Dr 
C F Ssoatag The comparative anatomy of the 
luala (Phascolarctos) and the vulpine phalanger 
(Trickosurus vulbecula) —C T Rsgta Ihe Cichlid 
fishes of Lake Nyassa 

RsyM Metsesolsgkal Sedsty June 15-Mr R H 
Hooker, president, in the chair —G M B Dsfcssn 
Tna cause* of errors in forecasting pressure gradients 
and upper winds The usual method of checking the 
accuracy of forecasts by finding their absolute error 
ta misleading particularly when the weather is very 
settled It would be bettei to find the improvement 
obtained by forecast ng eg to compare the 
absolute error of the forecast made for 
twenty four hours ahead w th the actual change 
of direction in the twenty four hours Trial fore 
casts of the pressure gradient when checked thus 
showed but small improvement the inaccuracy 
in estimating the future positions of centres of high 
and low pressure is 1 large factor but a greater error 
is due to the small irregularities of pressure which are 
local and transiton and which therefore seem 
almost impossible to forecast— R F Oranges The 
physical structure of cloud form in the lower atmo¬ 
sphere Beginning with a constructive criticism of 
the theory of cumulus formation the behaviour of 
eddv fdimed stratus sheets the possibility of outward 
radiation at night causing cloud format ons and the 
formation of sub strata underneath various types of 
cloud sheet are discussed The last part of the paper 
deals with cvclomc nimbus and describes the cloud 
structure of a cvrlone while rain is fall ng that actual 
rain producing cloud is formed bv the ascent en 
masse of the eddy formed damp layer A cirrus like 
cloud forms at low altitude dur ng the passage of 
one air current ov r mother if the movement set up 
by friction rauses th elevation of a damp layer in 
the upper air current The interpretation of cloud 
form in terms of phi s cal structure will probably have 
a place in the weather forecasting of the future 
N A CMBlssspalM and J Wadsworth Variability of 
temperature over Furope and North America 
(1900-9) The vat lability of temperature is measured In 
this paper by standard deviations from the mean of 
ten values of the annual mean temperature from 
1000 to 1909 for a large number of European and 
North American stations The small number of years 
considered is an objection but consistent results have 
been obtained No correlation is found between alti¬ 
tude and temperature variability but a fair connection 
is indicated between latitude and temperature vana 
bihty Charts of isopleths representing variability of 
temperature show generally an increased variability 
towards the north but a decrease towards the coasts 
Secondary maxima and minima occur the positions 
of which follow the configuration of the land In 
Europe maxima occur over N E Rflssia W Ger 
many France and Spain and minima over the 
Atlantic and Mediterranean A chart of S W Europe 
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for 1890-99 showed the same general features a* 
that for 1900-9, but with different absolute value* 
for the various isopleths 

Reyal Statistical Society June at —Sir R Hemy Rew, 
president, m the chair —Mrs W J Bartsa Women s 
minimum wages Ihe mam sources of the figures 
given were the wage rates for unskilled women col¬ 
lected in the Labour Gazette and those settled by the 
Trade Boards The rates quoted were all minima 
and it was difficult to ascertain the proportion of 
workers earning more than the prescribed rates The 
paper dealt with the groups of women workers 
affected by Trade Boatd legislation eg the distri¬ 
butive trades sewing trades laundries sugar con¬ 
fectionery, and fruit preserving trades paper and 
printing trades and the metal trades Each trade 
was examined in detail tables were submitted 
showing the Trade Board rates payable In dif¬ 
ferent districts and the changes therein at different 
date*, and where possible the various wages paid by 
voluntary agreement between employers were given 
for comparison with the legal rates Trade Boards had 
raised the wages of the lowest paid workers and un¬ 
controlled trades hid been strongly influenced while 
several trades possessing Trade Boards had agreed 
upon rates considerably above the legal minimum A 
minimum standard wage for the unskilled work of 
women and girls had been created 

Mteeralsgfcal Society j une 21 —Dr A E H Ttrtton 
past president in the chair Dr H HBt*x A note on 
cryst il measurement Labour could be saved bv 
measuring the angles between rones through two faces 
instead of the angles between r nes through one face 
nd the angl s between this face and the rest—A 
Brammall Ihe trend of reconstitution processes in 
shales slates and phvll tes The author correlate* 
microscopical data with data deduced fi< m chemical 
analyses The finely pou dered rock is extracted with 
(a) 20 per cent of hvdrorhloru icid (b) 50 per cent 
of hydrochloric acid and the extracts are analysed and 
discussed with reference to the molecular proportion* 
of the bases present The residual slum is treated 
with dilute hydrofluoric acid freed from silica gel and 
thoroughly washed Free carbon particles are floated 
off by the froth produced on vigorously shaking up the 
slime with water to wh ch a few drops of amyl alcohol, 
paraffin and sodium silicate have been added 
Samples of coarse^grade and fine grade sermte are 
separated bv eiutriation and analysed Heava or In 
soluble res dues are obtained and examined Data 
referring to Boliv an rocks and the Skidd iw Slate are 
discussed The general trend is towards the estab¬ 
lishment of a metastable ternary system of white mica, 
chlorite and quartr bv a process of molecular differ¬ 
entiation (a) Monad oxid s type R.O allied with 
alumina siIicr and water (mica) (b) diad oxides 
type RO allied with alumina ferr c oxide silica and 
water (chloritic matter) and (r) free sihea (quartz) 

In the early stages this differentiation is imperfect 
the mica con tarns iron oxides magnesia etc and 
the chlontic matter adsorbs alkalis The Identity of 
mineral species evolving from the chlontic matter de 
pends partly upon the molecular ratio R.O RO and 
this m turn depends partly upon the reduction of ferric 
oxide to ferrous oxtde The development of rutile 
dmemte epidote etc is probably subordinate to the 
mam trend —W A Richardson The micropetro 
granhv of the rock gypsum of Nottinghamshire A 
wide range of structural tapes including many meta- 
morphic tvpes are found The evidence supports the 
view of B Smith that the main senes is of sedi 
mentary origin and that the nodular deposits are 
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aggregation*. The metamorphic effects appear to be 
due to preasure caused by the partial or complete 
hydration of the anhydrite. 

Edinburgh. 

Eejral Society, June 6.—Prof. F. O. Bower, president, 
in the chair.—By request of the council, Lt.-Col. W. 
Glen Liatoa gave an address on plague and rats. After 
.a brief historical survey Lt.-Col. Liston traced the 
oourse of events by which after the discovery of the 
bacillus in 1898 the connection between rats and the 
disease was established. The link connecting the 
plague In rats with the plague in men had still, how¬ 
ever, to be found. A curious experience of a friend 
who had been attacked by a swarm of cat fleas on 
■entering a part qf a house which had been disused for 
some time suggested the possibility that the rat flea 
might be the agent of transmission of the disease. 
Soma little time later, in a certain tenement in Bom¬ 
bay, rats began to die from plague, and as the rats 
became scarce, rat flea* began to trouble the in¬ 
habitants, and cases of plague began to develop among 
them. Lt.-Col. Liston received a samp'e of thirty 
fleas caught in these circumstances. Of these fourteen 
•ware rat fleas. Previous experience had shown that 
odt of aa6 fleas caught on men, only one was a rat 
flea. Evidently the rot fleas, deprived of their normal 
host, had fastened on man. Another link in the chain 
of evidence was provided by an outbreak of plague 
among some guinea-pigs kept in Victoria Gardens 
An examination proved that the guinea-pigs, which 
normally seldom harbour rat fleas, were infected with 
many of these, and that plague bacilli were found 
In the stomachs of some of them. Further experi¬ 
ments were made, and while these were in progress 
the Plague Research Commission was appointed by 
an advisory committee of members nominated by the 
Roval Society of London, the Lister Institute, and the 
India Office. The findings of this Commission, con¬ 
sisting of Major Lamb, Drs. Rowland and Petrie, and 
l-t.-Col. Liston, have been universally accepted, proving 
that rats are the chief cause of plague, and that the 
-plague is transmitted from rat to rat, nnd from rats 
to men. through the agency of rat fleas. 

June ao.—Prof. F. O. Bower, president, in the 
■chair.—M. M'C. Fairgrtav*: The annual incidence of 
intelligence and its measurement by the American 
Army tests. While many boys of high mental ability 
have their birthdays in the late spring months, there 
Is a distinct risk that boys born in these months may 
wove to have intelligence rather below the normal. 
This result, previously indicated by an application of 
the Burt tests to a limited number of boys, has been 
■confirmed by the application of an American Army 
test to as large a number of boys as was available. 
’Norms suitable for the application of the Army tests 
to other schoolboys are also given, as well as some 
■evidence that the average intelligence of public-school 
boys increases up to an age of twenty years rather 
than the earlier limit of eighteen or sixteen years 

g iven elsewhere.- J. M. Worth : Shackleton Antarctic 
xpedition, 1014-17: Geological observations in the 
Weddell Sea area. (1) A description is given of the 
Ice-bound nature of Coats Land, where there are 
250 miles of barrier (shelf-ice) cliffs without bare 
rocks of any sort. (2) Elephant Island, South Shet¬ 
land*, consists of metamorphic schists, striking 
N. 70 0 E. Mr. Tyrrell examined the rocks petro- 
graphlcally for comparison with other West Antarctic 
rocks, but found no resemblances; he considers them 
to have been In part volcanic ashes originally, but 
now much sllidfled and chloritised. (3) South Georgia 
Is given a different interpretation from that of Mr. 
Ferguson. Exception is taken to his attempt at sub- 
NO. 2697, VOL. 107 ] 


dividing the rocks and to hi* interpretation of the 
structure. Instead of monodlnal folds and block- 
faulting, one sees extremely complicated folds strik¬ 
ing N.W.-S.E. An igneous complex was found at 
the south-east end of the island. Prof. J. W- Gregory’s 
claim of Palseozoic rocks Is not considered proved, a 
Mesozoic age for the whole series being regarded as 
much more likely on the fossil evidence. There is 
nothing to show that an arc comparable with the Antilles 
connected the islands of West Antarctica. The neces¬ 
sary link, however, between the geologically similar 
regions of Graham Land and Patagonia may perhaps 
be found, as Prof. Gregory first suggested, more to 
the west than South Georgia.—Dr. II. L«J: The 
criterion for stable flow of a fluid in a uniform 
channel. On experimental grounds O. Reynolds 
found that a simple critical relation exists between 
the velocity and the size of the channel and the vis¬ 
cosity of the fluid flowing along It, which corresponds 
to the passage from steady to turbulent eddying 
motion. Aero- and hydrb-dvnamical experiments 
during the past few years indicate the existence of 
such a critical relation in general. Many curious 
.ierod\ namic phenomena centre round the explana¬ 
tion of this critical state. In the present paper, where 
the question is regarded from a new point of view, 
it is shown on general grounds that if a distribution 
of vortlcity is imposed on a viscous fluid, a critical 
relation should exist between the velocity and size of 
the boundaries and the strength of the vorticity, 
separating the stable from the unstable state. The 
case of a channel along which fluid is flowing with 
a parabolic distribution in velocity Is considered in 
detail, and the critical relation due to the imposition 
of a symmetrical pair of vortices deduced and dis¬ 
cussed.—Prof. P. Maeaslr nnd C. M. Leltch: The 
genus Cllslophyllum. The representatives of this 
genus of fossil corals are exceedingly abundant at 
certain horizons In the Carboniferous rocks of the 
West of Scotland, especially in that known as 
the Blackbyre I.lmpstone. These corals were col¬ 
lected, sectioned, figured, and described by a Glasgow 
geologist, James Thomson, who created a very large 
number of new genera and species. The type-speci¬ 
mens were afterwards presented to the Kilmarnock 
Museum, and were involved in the fire that destroyed 
that institution. The materials studied by the authors 
Include those specimens that were salvaged from the 
fire and other collections In which the different genera 
and species had been named by Thomson. These are 
now in the Kelvingrove Museum, Glasgow. After the 
examination of several thousand specimens, nine 
genera and something like eighty species have been 
included in the genus Clisiophyllum, four variations 
of which have been suggested round which the genera 
may be grouped. Eight of these genera were founded 
on the axial column, and it is on this structure that 
the four types of variation depend for their signi¬ 
ficance. The authors hoped they had shown that 
these variants are linked together in an ontogenetic 
sequence, and that this is also a phylogenetic 
sequence. Thev believed that the elaboration of 
species and their supposed values ns time-indices, as 
upheld bv the late Dr. Vaughan and his disciples, had 
been carried to a length wholly unjustified by the 
available evidence, and urged a return to simpler 
and more natural methods of stratigraphlcal and 
palaeontological classification. 

Paris. 

Acad#»jr sf Sdtacss, June 14.—M. Georges Lemolne 
In the chair.—G. Bsrtraad • Fredholm equations with 
principal Integrals as used by Cauchy.—H. Mtasar: 
Functions admitting a theorem of algebraic addition. 
—J. KaaM « Firist: Hypercyllndrical functions.— 




July 7, 1921] 


NATURE 


6ar, 


J Aadrada Rolling resistance and optical mirror 
method—J Le Rtu The law of gravitation and its 
consequences A criticism of the theory of relativity 
—A reck The phenomena of resonance in aspiration 
turbines An indication of the danger of resonance 
phenomena and of the modifications necessary to avoid 
them—M Ratsaa Remarks on the preceding com 
munication —R Jarry Dsstsges Contribution to the 
study of the bright Martian areas lhe observations 
of G Fournier at Sdtif show that on April 25 iqao 
when the white polar cap was it a minimum the 
eccentricity was sufficient to leave the pole free from 
white but in general the ecitntncity is less maiked 
—J Popasca The vilue of the surface tension of mer 
cury in various gases In a vacuum the surface ten 
sion of mercury is constant and the value found 
4 mgr per mm agrees with th< earlier figure of 
Stockle In air ammonia and sulphur dioxide the 
surface tension falls npidly during the first ten 
minutes then more slowlv finally after twenty four 
hours reaching a figure lower than in a vacuum The 
phenomenon is revetsible since on removing the gas 
the surface tension recovers its. onginal vacuum figure 
The change in the surface tensi n is piobably not due 
to a chcnuoil action of th< gis in the nut un —P 
Lambert Tin use of polarised light for the examina 
tion of old pictures By the use of polarised light 
the surface reflections can be suppressed the colours 
become brighter and details clearer The method 
gives an indication whether a picture can be im 
proved bv modifying its varnish —M and Mme E 
■•■riot The double refraction of compressed gl iss 
It m usually admitted on the basis of Wertheim s 
experiments that the dispersion of the double refrac 
tion of compressed glass is negligible The authors’ 
experiments show that there is dispersion in crown 
glass and agree with the values calculated by Have 
lock s law —L Dfaemba The enunciation of the 
principle of equivalence in thermodynamics —G 
Dtjarwa The production of the argan spectra bv slow 
electrons —P Lolsel Rapid method of measuring 
natural leakage of an electroscope in view of the 
estimation of r id urn emanation T Darmoi* The 
molybdomalatcs of ammonium and sodium I he 
rotatory power is at a maximum when molvbdic 
anhydride malic acid and ammonia are present in the 
molecular proportions 2 1 2 S xlium salts give the 

same r itio -—I Mcaolcr and P Caste rh e action of 
sodium carbonah on solutions of chrome alum -A 
Pertevln and P Chavanard Th< retarded solution and 
premature prectp tation of non carbide in steels and 
the influence of th< initial state on these phenomena — 
Mile J Apoltt The dehydration of phenyldtmethyl 
butanol and diphenyldimethyl propanol — M Parisalk 
The composition of Trench essence of turpentine 
a pinene bromide a and /9-Pinene have been isolated 
from 14 litres of Trench turpentine b\ long fractional 
distillation under reduced pressure the physical con 
stants have been redetermined and the action of 
brimine on the hydrocarbons studitd Even when no 
hvdrobromic acid is cvoiced the iction of bromine 
on pinene alwa\s gives a complex mixture of sub 
stitution and addition products the hydrobromic acid 
produced being absorbed by the pinene—A Bracket 
and R Caraabert The tetrahydronaphthols —G 
Taint The influence of ammonium molybdate on the 
rotatory power of manmte A complex compound has 
been isolated by crystallisation of manmte and am¬ 
monium molybdate, and this possesses rotatory power 
It Is unchanged by water but immediately decomposed 
bv dilute alkalis into ammonium mohbdate and 
manftlte with loss of the rotatory power —H 4* Pen 
amen The reduction of ethyl naphthoate and a case 
of reduction of an alcohol to hydrocarbon by 
«rt <iSa>t tmr i/vil 


sodium and absolute alcohol Ethyl naphthoate is 
reduced by sodium and ethjl alcohol not to the corre¬ 
sponding alcohol but to a dihydromethylnaphthalene 
a Naphthyl alcohol is reduced under the same condi¬ 
tions to the same hydrocarbon —J F Daran< The 
decomposition of metallic ilcoholates and phenites by 
heat Sodium methylate on heating splits up nearly 
quantitatively into hydrogen sodium acetylide sodium 
carbon»t« ind caibon Poiissium methylate be¬ 
haves simil irh and there is ev d< nee th it at one 
stage potassium vapout is present Sodium ethvlate 
and phenate follow a different reaction —M Praa^ato 
The stereoscopic photogtaphy of irvstals—J Bsarcart 
and R Abrard Some crystalline rocks of \lbania — 
L Lataad Tectonic observations in the pre Rifflan 
zone of northern Rharb Moroc co —L Csyeax The 
magnetic iron minerals of the Ixingwc Briev basin — 
S Stefsnasca The correlation of the alveolar cavities 
movements and structure of the last molars of 
mastodons and elephants A Bontsric Actinometric 
and polanmetnc meisurements it high altitudes The 
intensity of the solar radiation reeeivtd at the surface 
of the soil for equat thicknesses of atmosphere 
varies in the sime sense as the polarisations—P 
Lesage Experimental culture* of Ft patella loruca and 
some other Muscineae —Mme E Bloch M odificatiOns 
of roots and stems by mechanical action I Laptcqna 
The nutritive exchanges of animals is 1 functi n of 
their body weight —A Thooris Contribution to the 
biological study of dicers A physiological stude of 
two men capable of remaining under water several 
minutes —A Polsck The effects of chromatism of 
the eve in complex colour vision —I Rook A new 
deep-sea fish Scombrolabrax titter tlepis caught near 
Madeira A detailed account of a new fish 1 aught at 
a depth of between 800 and poo metres —H IMrtsaty 
The synthetic action of a mcthcl d mannosidase — L 
Kayser The influence of the nitrogenous material 
elaborated bv the Azobacter on the alcohol ferment — 
C Iavadttl, A Mark and <s Nlcelan Th< cirulence 
for man of tin. spiiochrela of the spontaneous sp rillosis 
of the rabbit This organism is not j athogcnii for 
man 

Mpi POl R\F 

Royal Socletj of Victoria \, ril 14—Prof \ J 
Fwart presid nt in the cln r b Chapman The age 
of the lionst nr be Is of the Mnnngton Pei nsula 
The author collates the pi enus evid nr based on 
the fossils as to the age of the cc 11 sp ea 1 ir instone 
beds and be tie rer nt disrcverc of c itain 1 stricted 
fossils shows the beds at I andshp Point and Baxter 
to belong to the Janiul in stagi intei me Into hi tween 
the oldrr Balcombnn and the eoungir Kalimnan 
1 he fossdifcious ironstone fiom Bixter is a meta 
somatised poly/oal 1 mestone tin cal 11ei us portion 
bung entir Ic repined be lim» mte 

C\pfc Town 

Royal Sockty of Sonth Africa Mav 18 —Dr 
IDT Gilchrist president in the chair — 
Sir T Malr Note on the product of any 

determinant and its bordered derivative —P A 
vaa far Bljt Some South African stereums South 
African fungi of the genus Stcreum were described — 
P A vaa far Bill A fungus Gtbbelula Haygarthn 
sp n on a spider of the fund) I ecocide? A fungus be¬ 
longing to the genus Gibbeluli Caeata found on a 
spider belongs to a species hitherto undescribod and the 
aame G Haygarthn Is suggested —W A Nartaa Cir 
cumcision regiments as a native chronologe The 
Bechuana circumcision regiments show that a mili¬ 
tary organisation of native tribes based on the succea 
sive circumcision companies of the eouth was very 
widespread in South Africa In the case of the 



> 6o8 


NATURE 


[July 7, 19*1 


Barakmg and other tribes, the regiment lists running 
back to sfgo indicate where the split between different 
bnuidies occurred It Is sought to carry them far 
enough back to illustrate the fission of the tribes 
now distinct from one another to which tradition 
points, but die rapid passing of the old people makes 
this increasingly difficult and urgent These lists arc 
of value to history and philology for they aid m 
dating events 
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THURSDAY, JULY 14, 1921. 


Editorial and Putlithtuf OgUtt: 

MACMILLAN 4- CO.. LTD., 

ST. MARTIN’S STREET. LONDON, W.C.1 

Adv«rti«tuncnii *nd txmncu lettsn ahould b« 
tddratcd to tha Publithcrt. 

Editorial communication! to the Editor. 

Telegraphic Addren: PHUSIS. LONDON. 

Telephone Number- GERRARD 8850.J 

The London Electricity Inquiry. 

HE inquiry into the electric supply for 
London, which was opened by the Elec¬ 
tricity Commissioners on June 14, is still proceed¬ 
ing. Owing to the many conflicting interests oi 
the companies and the local authorities, the ques¬ 
tion is very complicated; but as there is practical 
agreement on the engineering side it is hoped that 
an agreed scheme will be evolved, 'lhr Com¬ 
missioners have to consider six proposals, but 
only three of them both cover (or nearly cover) 
the whole area and consider the appointment of 
a Joint Authority as contemplated by the Elec¬ 
tricity Act of 1919. These three proposals were 
submitted by (1) the London County Council; 
{*) the conference of local authorities owning 
electricity undertakings in Greater London; and 
(3) the London Electricity Joint Committee, 1920, 
Ltd., which comprises nine of the leading London 
supply companies. In addition there are also 
proposals by (4) the Metropolitan Borough 
Council of Poplar, which asks that the East London 
supply should be considered as one district; (5) the 
Great Eastern Railway Co.; and (6) the London, 
Brighton, and South Coast Railway Co. 

The first three proposals have much in 
common from the engineering point of view. It 
is recognised that, owing to the financial con¬ 
ditions prevailing at present, the proposals sug¬ 
gested in 1914 for the immediate . erection of 
capital stations would not now be advantageous, 
although the demand for electric power is much 
ip excess of the supply. At present prices it does 
NO. 2698/^DL. 107] 


not pay to shut down even antiquated stations 
and to replace them by others more efficient. The 
L.C.C. scheme (1) is based on the retention and 
development of certain of the existing stations 
in the area, whilst the other stations gradually 
cease to be gem rating stations. In the original 
scheme the building of capital stations before 
1925 was contemplated, but it is now thought 
inadvisable to hamper the “Joint Electricity 
Authority ” with a large capital outlay. It is pro¬ 
posed to organise on a sound basis the present 
facilities in the area. In the first stage of the 
scheme as now modified eighteen of the existing 
sixty-onc generating stations will be gradually 
shut down, and in the second stage a further 
twenty-six will disappear, leaving only seventeen, 
of which twelve are owned by private companies. 
In the first stage thirty-one of the stations would 
be interlinked by high-pressure cables, working 
pressures of 33,000 and 11,000 volts being used 
for the interconnecting mains. Considerable 
economics could thus be effected by diminishing 
the capital plant required and having engines 
running only at their most cconomu-al load. 
It will be seen that the proposal is a direct re¬ 
versal of the earlier electrical legislation, which 
always contemplated having two competing com¬ 
panies in each district. 

After 1925 the L.C.C. contemplates the building 
of four new capital stations each of 250,000 kilo¬ 
watt capacity. It also proposes to reconstruct 
the existing stations at Stepney and Deptford on 
a much larger scale. All the new stations would 
be situated on the Thames. The one at Chiswick 
would be capable of supplying the whole of 
Middlesex at 33,000 volts. The remaining stations 
would be east of the Blackwall tunnel at Black- 
wall, Beckton, and Greenwich respectively. It la 
calculated that by extending existing stations 
and interlinking them there will be a total plant 
capacity of 577,000 kw. available in 1925, and 
this could supply a demand for 500,000 kw. It 
is thus possible to postpone the erection of these 
super-stations in the hope that money and plant 
will be cheaper after 1925. The maximum power 
available by extending existing stations is 
760,000 kw., but it is probable that in four years’ 
time the gain in lower working costs effected by 
building these Urge stations will more than off¬ 
set the higher capital charges that would have to 
be met. 

The companies (3) desire to restrict the area 
—at least in the first instance—within a radius 
of ten miles from St Paul’s. In their opinion it 
X 
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would not be economical to supply the outlying 
districts until the demand increases They differ 
also from the L C C and the local authorities 
m the constitution of the Joint Authority ” which 
they propose They suggest that it should consist 
ot sixty two members As most of the work 
would have to be delegated to technical com 
mittees, we think that a council of this size is 
much too big and would prove unworkable 

Very divergent opinions are held by some of 
the County and Borough Councils interested in 
the schemes For example, the Middlesex County 
Council wants to be excluded, while the Surrey 
County Council, although only part of its tern 
tory is involved, wants to be included The 
representative of the Poplar Borough Council, 
which has a scheme (4) of its own, objected to 
all the first three schemes 

It was pointed out, when the 1919 Electricity 
Act was passed, that it would be to the mutual 
advantage of the Joint Authority and the railways 
that the former should supply electricity to the 
latter Some of the railway companies, including 
(5) and (6), think that they will be able to generate 
electricity more cheaply themselves, one of 
the reasons adduced being that the Joint Authority 
would not be able to borrow money more cheaply 
than the railway companies can, and would be 
hampered by having to provide a sinking fund 
on its capital, no such necessity arising in the 
case of the railway companies We think that 
this is a very doubtful reason It seems prob 
able, however, that in any agreed scheme con 
sideration of any railway load will be excluded, 
at least for the first few years 

The brief account given above of the first results 
of the inquiry will show that the great expecta 
tions which some engineers based on the 1919 
Electricity Act have still to be realised Financial 
considerations and vested interests have proved 
stumbling-blocks But it is very satisfactory to 
note the conciliatory spirit m which the 
engineers immediately affected by the proposals 
ha\e considered them 

Supply engineers recognise that fuel economy 
is the most important problem they have to study 
Recent tests show that in the boiler house it is 
possible by scientific management to employ use 
fully from 80 to 85 per cent of the calorific value 
of the fuel It is heart breaking, therefore, for 
some engineers to have to use old fashioned 
engines which consume 40 to 50 per cent more 
steam per horse power developed than the best 
modern engines In the national interest it is 
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necessary that these engines should be scrapped at 
the earliest possible moment The great increase 10 
electric power consumption is well exemplified in 
the case of the city of Sheffield The 1914 con¬ 
sumption was zo million units. It is now 173 
million units, the coal consumption being 5000 
tons per week In this connection we hope that 
the use of raw coal for steam raising will soon 
be a relic of barbarism There is no difficulty in 
designing furnaces for utilising coke, and several 
are in everyday use The economies effected b> 
using powdered fuel are also worth considering 
A hopeful sign of the times is the increasing 
co operation between the electricity and the gas 
industries At the inquiry Mr G W Partridge, 
giving evidence in support of the companies' 
scheme (3), said that arrangements had been 
made with the Gas Light and Coke Co with 
regard to leasing part of that company’s site at 
Beckton for erecting a super station which it was 
proposed to build in sections as the demand grew 
Owing to the large quantity of coke and coke 
breeze on the site, much of which at present goes 
abroad the cost of fuel would be very appreciably 
cheapened The gas company would also be will¬ 
ing to let to the companies the use of the existing 
wharves, piers, railway sidings, etc There would 
thus be a great saving in capital outlay Any of 
the improvements, which arc hopefully looked for¬ 
ward to, in the carbonisation of coal, the utilisa¬ 
tion of waste heat, and new by products would 
be to the mutual advantage of the two interests 
The history of electric supply in this country is 
largely one of legislative interference with a 
flourishing industry We are glad that the in¬ 
dustry is now so largely dependent on private 
initiative Engineers have no delusions about 
receiving large Government grants, although the 
supply of cheap electric power, bringing new in¬ 
dustries to life, is vital to the prosperity of the 
country Hie inquiry has proved that the supply 
engineers are willing to accept the best and, 
consequently, the most economical solution, even 
if at first it affects their private interests adversely. 

Congress ot Universities. 

T Oxford last week the second congress of 
the Universities of the Empire was held 
under perfect conditions as to weather and public 
and private hospitality The large and distin¬ 
guished assembly which forgathered m the 
examination halls on four successive days waa 
drawn from fifty nine universities widely 
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separated geographically, but inspired by the 
same ideals and working for the same increas 
ing purpose This number, it may be observed, 
has not grown markedly since 1912, when the 
first congress was held in London, but those who 
were privileged to attend both congresses must 
have been impressed by the different conditions, 
moral and economic which have arisen during 
the intervening nine years Lord Rosebery, in 
his opening address to the first congress, spoke 
with eloquence and prevision on the throes of 
travail which the world was at that time under 
going to produce something new to history— 

something, perhaps, better than anything we 
have yet known, which it may take long to perfc< t 
or to achieve, but which at any rate means a new 
evolution Two years later the thunderclap of 
war burst over the world Evolution ceded place 
to a process more catastrophic m both its physical 
^nd its spiritual workings May it not be said 
that the universities, stunned and hesitating are 
still groping their way in the new world which is 
in slow and tentative formation? 

Assuredly the note of uncertainty was frequently 
sounded in the papers read at the congress Prof 
Desch, in an address on the place of the humani 
ties in the education of men of science, asserted 
that scientific education to day lacked the ‘ syn¬ 
thetic view ” which w ould harmonise the laws of 
human society and of the physical universe and 
life Science without sociology is imperfect, 
but with it the artificial division between scientific 
and humanistic studies disappears The relation 
of the universities to secondary education would 
appear to be a subject upon which definite con 
elusions should by this time have been reached 
by those who have applied their minds to the 
problem Prof John Burnet, the distinguished 
classical scholar of St Andrews, confessed that 
his chief qualification to act as spokesman on 
this question appeared to be that he had failed 
in rather a conspicuous manner to find a solution 
which commended itself to anyone in his own 
country Universities have been engaged in the 
training of teachers from their origin, and have 
for centuries granted to their masters of arts the 
jus ubtque docendt But, as Prof John Adams 
pointed out, the principle that all teachers should 
be trained in universities is not yet established, 
and there is indeed a dangerous tendency for local 
authorities to train directly their own teachers 
within their own areas 

The subject of adult education found eloquent 
exponents in Lord Haldane, Prof G H Leonard, 
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Sir Michael Sadler, and other speakers, but how 
vast and inchoate the issues must appear to uni 
versitics harassed, almost overwhelmed, in the 
discharge of their immediate obligations ' If there 
is one lesson enforced by the war, it is the danger 
of neglecting the applications of science W e find 
ourselves, as Prof Smithdls pointed out in a 
singularlv temperate and clostly reasoned address 
on the universities and technological education, 

a people far spent by the cost of victory over a 
nation of technologists, a nation w hich had carried 
to the highest point the training of its people in 
applying exact science to the mechanical arts of 
both peace and war Nevertheless he was con 
strained to raise his voice against the unbridled 
pursuit of applied science and to direct attention 
to the restraints under which it should be fostered 
The Germans he admitted, among their excesses 
of regimentation, had good cause to reconsider 
their educational plan of isolating seminaries of 
technology 1 echnological studies must be given 
their proper place in our universities as a neces 
sary part of the educational organism 

Ihis line of thought was devclojjed also by Sir 
Robert Talc oner, president of Toronto University, 
who denounced the conception of a university as 
1 set of public utility schools bundled together 
by the tic of a common administration A uni 
versity should be an organism with an intellectual 
and moral spirit giving it unity and life The 
discussion on the nationalisation of universities 
raised the temperature of the congress by a few 
degrees It is noteworthy that the idea of nation 
alisation has greater terrors at home than in the 
overseas dominions, some of the representa 
tives of which seem disposed to hug their 
chains 

We have referred to a few of the questions of 
university politics and organisation which were 
discussed at the congress There are others not 
less pressing The relations of the central and 
loc il education authorities to university education 
in this country are still, in a large measure, un 
settled I urther, the question ot the future supply 
of university students under existing economic con¬ 
ditions gives cause for grave anxiety In Nature 
for June 30 we published statistics of students 
receiving university education, which indicated a 
total full time student population for the United 
Kingdom in 1919-20 of 52,600, of whom nearly 
17 poo were ex Service students Is it not obvi 
ous that this net total, assuming it will be main 
tamed, is entirely inadequate to meet the future 
needs of our great and extending Empire’ 
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The question of the establishment of new uni 
versities—how many, in what districts, and with 
what special characteristics—has to be examined 
There are also questions relating to the co 
ordination of university work with the view 
of obtaining the maximum benefit from the 
minimum expenditure, a consideration which 
m future will be increasingly in the minds 
of public men and public authorities We are 
reluctant to criticise a congress which has been 
the means of publishing so many useful contrtbu 
tions to educational thought but it is impossible 
to overlook the need for a more systematic dis¬ 
cussion of these questions of university organ 
isatcon and for the formulation of guiding pnn 
ctples As Lord Rosebery insisted at the first 
congress, every university must work out its own 
salvation in its own way, and a centralisation of 
the Universities of the Empire would be demoral 
ising to them and fatal to their growth and 
development Acceptance of this general idea 
should not inhibit an orderly study of various 
questions of university organisation, the decision 
of which is already long overdue If the universi 
ties limit their contributions to these discussions 
to expressions of personal opinion however adroit 
and enlightened the task of finding solutions to 
these difficult questions will have to be under 
taken by some other authority 

A Psychology of Logic. 

Ptychologte du Rauonnsmsnt By Eugenio 
Rignano (Biblioth&que de Philosophic Con- 
temporaine) Pp xt + 544 (Pans 1< 61ix 
Alcan, 1920 ) 18 francs 

HE distinguished editor of Suentia has given 
us in this volume a valuable and most use¬ 
ful study, which is likely to take its place as a 
recognised book of reference It is original, both 
in its method and in its subject-matter, to a very 
high degree, and part of its originality is the way 
in which it brings together, and works into a com¬ 
plete scheme, the researches and theones based on 
the researches of experimenters and theorists in 
all the sciences The main purpose is to present 
• psychology of reasoning By reasoning is 
meant the higher logical processes of the mind 
which are distinctive of intellect, and by 
psychology a descriptive science which interprets 
a definite domain of reality by bringing it into 
relation with other domains 
The theory is given in the chapter entitled 
“Qu est ce que le raisonnement? *’ This appeared 
as the first of a senes of articles id Scitntta eight 
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or nine years ago, and it forms now a kind of 
centre or nucleus around which the argument 
plays The answer to the question is that reason¬ 
ing is nothing bat a consecutive senes of 
act ions or experiments earned out simply imagina¬ 
tively in thought and not effected materially 
The result of the imaginatively represented pro¬ 
cess is the demonstration or conclusion to which 
reasoning leads and at which it aims Reasoning 
is experimenting internally, thoughts are merely 
imagined acta 

It will be seen, therefore, that Signor 
Rignano s psychology moves on the scientific 
plane and ignores the metaphysical problem It 
accepts existence and is unconcerned with the 
genesis or with the ultimate nature of reality 
Given the physical, biological, and physiological 
basis, psychology can define its data by relation to 
it Memory perception and productive and repro 
ductive imagination can be described and their 
function, scope, and limitations determined The 
scheme of the work is then clear A psychology 
of logic has to show, first, the evolution of reason¬ 
ing from inferior forms of mind which do not 
attain to it secondlv, the evolution of reasoning 
itself into its higher forms and, finally, the positive 
factors as they are revealed by the study of abnor¬ 
mality 

On the basis of the assumption that mentality 
is a phenomenon within the objective world of 
physical science and presupposes the independent 
existence of that world, it is undeniable that a 
great deal of practically useful science can be for¬ 
mulated The author's numerous, excellently 
chosen illustrations of the reasoning process are 
very fascinating They provide the kind of inter¬ 
est which used to thrill us in the old descriptive 

natural histones Certain doubts as to the 
soundness of the method, however, very soon in¬ 
vade us There are extraordinary stones of animal 
intelligence—all standard illustrations and taken 
from recognised authorities (Romanes, Jennings, 
and others), and to be differentiated, therefore, 
from the tall stories which fill the correspondence 
columns of some newspapers but, even so, it is 
questionable whether they do not darken rather 
than enlighten judgment as to the mode of work¬ 
ing of the animal mind 

To understand the mentality of a dog or of an 
amoeba, surely we ought to study the most ordi 
nary responses and not single out some special 
case of anthropomorphic behaviour as peculiarly 
significant This vice of method spoils a good 
deal of Signor Rignano’s excellent work For 
example, take his theory of intuition In contrast 
with deductive reasoning, intuition is character- 
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asad by munedi&cy But this immediacy, if we 
have understood the author correctly is always 
relative the reasoning' has been so swift that we 
have not noticed the stages Intuition is simply a 
telescoping of that imaginative experimenting in 
which all reasoning consists No one, we venture 
to suggest, would adopt such a view had he 
studied instinctive behaviour directly and in its 
general aspect without attempting to base theories 
of genesis on specially induced experiments 
whether on the infusoria or on the higher \erte 
brates The theory may not be wrong but the 
method is suspect 

One of the most penetrating and instructive sec 
tions is the critical review of the forms of mathe 
matical reasoning Algebra stands at the top 
of the scale logistic at the bottom The formei 
never parts company completely with the concrete 
as the latter does Moreover, logistic stands con 
demned in our author s view for its utter inability 
to advance by reasoning to any new fact Creative 
imagination is the driving force of reasoning, and 
this is not only absent from but also definitely 
eschewed by, logistic 

Where Signor Rignano will seem to some to 
fail is m what he denies rather than in what he 
affirms The concept when detached from the 
sensible imagination is for him purely verbal A 
concept, self-oontained and self subsistent, a con¬ 
crete universal, has no place in his theory of 
reasoning, and in itself is unintelligible The 
polemic against metaphysics seems to us the 
weakest part of his book, and as it is quite un¬ 
necessary to his argument its introduction is to be 
regretted The metaphysical inquirer is described 
as one who is determined at all costs to save 
values He is moved by affective, and not bv 
Intellective motives The reply is simply that as 
a matter of fact, it is notoriously untrue The philo¬ 
sopher, as philosopher, is absolutely indiffere it to 
values as values What impels him to meta 
physical inquiry is not desire, or emotion, or affec¬ 
tive consideration of any kind, it is the pure need 
of intellectual satisfaction Even the author pro¬ 
tests that the most positive ’ and least 
metaphysical of inquirers cannot be indiffer¬ 
ent to values—why, then, is it presumed to 
vitiate the motive in one case and not in the 
other? 

Regarded from the author s point of view, as it 
should be, the book is full of interest, clear and 
sust ai ned in its argument, and maintained through¬ 
out at a high level We hope there wiH be a 
good English translation, for it should prove an 
excellent text-book for advanced courses 

H Wildon Car* 


Text-books on Theoretical Chemistry. 

(1) Du chemuche Lsteratur und die Organisation 
dtr Wissenschaft By W Ostwald {Hand 
bwh der allgememen Chemte Band i ) 
Pp iv+ 120 (Leipzig Akademische Verlags 
gesellschaft m b H Gustav Fock, 1919 ) 

(2) The Foundations of Chemical Theory By 
Prof R M Caven Pp vm + 266 (London 
Blackie and Son, Ltd , 1920 ) 12s 6d net 

(3) Inorganic Chemistry By E I Lewis Third 
(revised and enlarged) edition Pp xv + 443 
(Cambridge At the University Press, 1920) 
gx net 

(1) pROF OSTWALD S book constitutes 
L vol 1 of the Handbuch der allge 
meinen Chemie which he is editing in conjunc 
tion with a number of eminent collaborators— 
Kuenen, Drucker, Marc Brum, Dutoit, Cohen, 
Halban Bredig, and others—all recognised 
authorities on the several sections of physical 
chemistry to which they contribute rhis intro 
ductory volume is, in effect, a long and discursive 
essay on the methods of propaganda of science 
and on the gradual development of the means of 
disseminating scientific truth It traces the spread 
of scientific knowledge through the agency of 
societies, general and specialised by means of dis 
cussion and publication, by scientific journals and 
lastly by treatises, monographs, and text books 
It contains nothing but what is generally known 
to those familiar with the history of science, but 
the story is put together with considerable skill, 
and constitutes an eminently philosophical disquui 
tion on an aspect of that history which has 
hitherto had few expositors 
Towards the conclusion of his essay Ostwald 
gives a free rein to his imagination in seeking to 
forecast the lines upon which the dissemination 
of scientific knowledge must proceed in the future 
He is thus naturally led to what is an obsession 
with him—the possibility of the universal language 
—and we are treated to a short excursus on the 
relative merits and disadvantages of Vblapilk, 
Esperanto, and ldo Recent events, for which 
Prof Ostwald s own countrymen arc wholly 
responsible, have absolutely shattered whatever 
hopes he may have entertained of the speedy 
realisation of his ideals But, as he says m his 
preface ‘Die Schrift wurde bereits 1914 fertigge 
stellt und gesetzt die Ausgabe 1st durch den 
Wettkrieg bisher versdgert worden ’ To allow 
the concluding paragraphs to remain unaltered 
when the work appeared in 1919 is characteristic 
of German mentality It requires a very robust 
faith in the future to believe in their appositeness 
>n present circumstances We fear that the 
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probability of the learned author being called upon 
again to preside over such a gathering in Paris 
as that which met there In 1907 to discuss the 
universal language is, to say the least, very 
remote Nor have the prospects of German co 
operation m the International Association of 
Chemical Societies, which Prof Ostwald laboured 
to found when in Paris, and the Belgian 
manufacturer, Ernest Solvay, so generously en 
dowed been rendered any brighter by Prof Ost 
wald s subsequent action in connection with the 
notorious pronuncuimunto of German intel 
lectuals,” directed against his quondam friends 
m France and England 

(a) Prof Caven s book on The Foundations of 
Chemical Theory ’ is an attempt to explain the 
fundamental conceptions which constitute the basis 
of the modern theory of chemistry It is avowedly 
an introductory text book primarily intended for 
the young student with an elementary knowledge 
of the science but it is also hoped that it may be 
within the compass of the general reader who, 
in the words of the preface, wishes to know 
what modern chemistry really means We finc\ 
that the general reader who peruses the book will 
have a rude awakening in that respect Recent 
occurrences have led him to believe that modern 
chemistry is mainly a matter of munitions—high 
explosives and poison-gases lie will find nothing 
relating to these subjects in the book but he will 
be introduced to such eminently non militant 
matters as the atomic and molecular theory the 
periodic law, the doctrine of valency, reversible 
reactions, complex ions and catalysis The scope 
of the book is thus sufficiently indicated In 
fourteen chapters distributed over 26a pages the 
author describes in simple and concise language 
the mam principles and facts upon which theo 
retical chemistry rests 

The work is well written and forms interesting 
reading The judgment of the author is, however 
occasionally open to question There are, for 
example, two opinions as to the expediency of 
the standard 0*i6 adopted, largely at the sug 
gestion of the Germans, by the International Com 
mittee on Atomic Weights At the recent con 
ference in Rome it was proposed—and the pro 
position was favourably received—that the com 
mittee should revert to the old standard H *= 1 
Prof Caven expresses the hope that no such modi 
fication of the standard will be made There is 
no question that any change will lead to confusion 
but it is open to doubt whether the consequences 
will be so serious as Prof Caven surmises Even 
under a constant standard there have been numer 
ous instances of changes m the value of an atomic 
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weight, due, not to the variable standard, but to 
improvements m the methods of determining the 
constant The atomic weight of chlorine, which 
the author adduces as an instance of confusion 
due to a changing standard, has been referred to 
a constant standard for many years past, but the 
value has suffered a progressive diminution owing 
to more rigorous experimental inquiries The 
same is true of several of the fiduciary values 
employed in atomic weight determinations At 
the same time, there is much to be said for the 
retention of the present standard It is remark 
able how many of the atomic weight values ap 
proximate to whole numbers, and are thereby 
more easily remembered and more convenient in 
use The contention of Stas has lost much of its 
force since the ratio of H O is now known to 
a very high degree of accuracy Hie question is 
certain to be discussed by the reorganised com¬ 
mittee in the near future, and it will largely turn 
on the relative merits of rationalism and expedi 
ency for which the recent re issue of Lord 
Morley s Compromise may well prepare the 
members 

bor an elementary textbook the work may be 
said to cover its subject matter adequately, and it 
is put together with a due sense of proportion It 
is reasonably up to date, and, so far as we have 
been able to discover it is free from errors We 
would however point out that Hofmann s name 
m the table of contents is wrongly spelled, and 
the mistake is repeated on pp a 7 and 29 

The student who works through this book care 
fully and intelligently will acquire a considerable 
stock of chemical facts, and gain a sound know 
ledge of the generalisations to which they have led 

(3) Mr Lewis s book on inorganic chemistry, 
originally published in 1907, is now in its third 
edition It is designed for school teaching, and 
in the preface to the first edition, which is re 
printed the author describes his methods and the 
plan of his course of lessons No attempt 15 
made to cover the whole ground of inorganic 
chemistry, this is not called for where the main 
object is to teach principles and illustrate them by 
relevant facts The plan of the work is original 
and has evidently been well thought out for 
advice concerning it Mr Lewis was indebted to 
many Cambridge friends, among them the late 
Mr Humphry Jones and the late Mr F H 
Neville Mr Lewis is, indeed, very faithful to 
h s alma mater, and he loses no opportunity of 
acknowledging his gratitude to her and her sons 
The lessons are accompanied by carefully chosen 
experiments, the apparatus for which is illustrated 
by figures in line drawing 
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Each section is followed by “problems,” some 
of which, it must be admitted, are absurdly “ aca¬ 
demic ” Thus, to give the weight of a crucible 
as 36-59625 grams is what the Germans call 
' Decimalspielerei,” and is apt to convey a per 
fectly illusory impression of the degree of accu 
racy attained in an ordinary weighing The 
problems should be not so much arithmetical exer 
cises as examples of the principles involved, and 
to this end it is unnecessary and unwise to inflict 
upon the student an unwieldy row of decimals 
which, especially in the hurry of written exam 
inations, may land him into arithmetical blunders 
and so defeat what should be the real object of 
the examiner It is also desirable that foreign 
proper names should be correctly spelled The 
colleague of Dulong m the formulation of the law 
connecting atomic weight with specific heat is 
not usually styled Pettit (p 141), nor, although 
there arc variants in the name, is Ingen IIouss 
(p 183) commonlv so written Oxygen was dis 
covered by Priestley on August 1, 1774, and not 
,n *7751 as stated on p 249 and elsewhere As 
a matter of fact, Priestley had prepared it from 
nitre in 1771 without actually recognising it 
Scheele, as is now known, was an independent 
discoverer, and had probably obtained the gas 
some time prior to 1774, but his first announce 
ment of its existence was made in his treatise on 
Air and Tire, published in 1777 

Every conscientious teacher, properly equipped 
with knowledge and experience, and gifted with 
sympathy and enthusiasm, evolves his own 
methods of instruction sooner or later, but he can 
always learn from other teachers, even if at times 
it is only the negative gain of * how not to do 
it " From Mr Lewis his gain will be positive 
He will find his system rational and well 
ordered, his methods of exposition clear and 
direct, and his experimental illustrations carefully 
chosen and strictly to the point 

A Jungle Book. 

The Diary of a Sportsman-Naturalist in India 
By E P Stebbing Pp xvi + 398 (London 
John Lane, New York John Lane Co , 1920 ) 
a is net 

GREAT part of Mr Stebbing’s book is 
devoted to the sport and natural history of 
the big-game jungles of India, and no reader will 
escape their fascination They are so primitive, 
so wild, so full of the unexpected, so tragic in 
their hidden vestiges of remote civilisation, and 
withal so rich in possibilities of present-day 
pleasure—to the sportsman-naturalist especially 
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The log fire burning and crackling merrily out¬ 
side the subdued buzz of talk from the servants’ 
lines, the whinnying of the picketed ponies or the 
shrill voices of the syces raised in execration when 
a biting or kicking match commences, the dull 
rumbling of the elephants engaged on their fodder, 
resembling distant thunder, the great columns of 
trees forming t background to the camp, on to 
which the camp fires cast fitful shadows whilst 
overhead the picture is closed m by the blue black 
vault picked out with innumerable jewels and 
spangled with di imond dust How pleasant it all 
is ’ 

Mr Stebbing tells of his first bull bison (Bos 
gaurut), his first sambhar stag, his first tiger, his 
first leopard, his first bear, his first boar not to 
speak of creatures like pangolins and porcupines 
which the naturalist enjoyed and the sportsman 
spared It is a sanguinary book, but it is very 
well written, and the tale is adorned with vivid 
thumbnail sketches by the author and with ex¬ 
it llent photographs by Mrs Stebbing Mrs E M 
Sparkcs and Sir John Prescott Hewctt 

Mr Stebbing s general impressions of the 
jungle arc very interesting One is the warning 
which the jungle folk pass on when danger is 
ipproachmg 1 his w truing though intended 
for tht friends of the utterer is understood by the 
whole community, even though among themselves 
they may be respectively the oppressor and 
oppressed ’ hrom the moment the tiger or 
leopard is descried, 

every animal in the jungle is put at 
once on its guard by the performance of 
the birds and monkeys The deer know perfectly 
well what it portends and remain on the alert till 
their enemy has left the neighbourhood In fact, 
it is quite common for a tiger or leopard, once 
he has been discovered in a jungle, to be fairly 
mobbed out of it, for he knows that once all the 
jungle animals have been informed of his presence 
he has a poor chance of getting even a plump 
young doe to make his meal off 

Another impression is the great difficulty ex¬ 
perienced in picking up the animals—from 
elephant to partridge—in their natural surround¬ 
ings 

Even a large animal like the tiger can 
move along in his surroundings in an almost 
invisible manner His outline becomes merged in 
the general colour of the grass or scrub jungle, 
but there is nothing definite to pick up and when 
he is motionless he is almost invisible if not quite, 
to the untrained eve It is usually the eyes of 

the animal which are first perceived if it is facing 
the observer Wh 1 st, therefore, in a new 

environment and with an untrained eye, the new¬ 
comer finds some difficulty in picking out any of 
the animals in his neighbourhood from their sur¬ 
roundings, the reverse is the case with the jungle 
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folk They will hear smell and see him 
seconds even minutes before he hat any chance 
of getting 1 on terms with them 

Some people have spoken of the silence of the 
Indian jungles but this is true only of the hotter 
part of the day when most of the mammals and 
birds are taking their siesta In the morning 
and evening and at night the jungles are full of 
sound 

The interrelations of living creatures are peren 
mally interesting and Mr Stebbing gives some 
fine examples Ihus certain caterpillars which 
he names defoliate great blocks of teak forest 
leaving them exposed to the hot sun and hot 
winds so that the undergrowth becomes scorched 
and withered The deer and some other mam 
mals have to quit these shelterless tracts 

The termite has its uses in the Indian forest 
for it rapidly disposes of the vast amount of refuse 
branches and dead fallen stems which without its 
aid would accumulate on the forest floor and 
greatly add to the risk of fires and increase their 
intensity when they took place in addition to 
making progression impossible for man or beast 

The red ants are a source of great trouble to 
man though he does make i paste of them which 
is eaten as a condiment with curry ' 

The red ant lives in the trees and bu Ids 
nests of the leaves Such nests are a 
common sight in the sdl forests The nests 
are constructed in an ingenious manner the 
edges of the green leaves be ng gummed to 
gether The mature ant does not possess any 
material with which to perform this work His 
gum bottle he finds in the immature ant which 
has glands secreting a sticky substance Several 
of the adult ants hold the leaves together whilst 
another seizes a youngster between its mandibles 
and uses him as the brush of the gum bottle It 
shows either a high form of civilisation or a low 
form of sweating to thus make the children share 
in the labour of house building 
The second part of this interesting book deals 
with the means to be taken to preserve the forest 
game animals from poachers and unsportsmanlike 
sportsmen and this in turn leads to the larger 
question of the preservation of the Indian land 
fauna as a whole Some of the finest game 
animals are now within measurable distance of 
extinction and the creation of game sanctuaries 
has been commenced with the view of affording 
protection to certain animals such as the bison, 
rhinoceros aid deer Apart from game many 
components of the fauna are of economic value, 
and zoologically all are interesting Mr Stebbing 
pleads convincingly for large permanent sane* 
taanes, from which sportsmen, collectors, ex 
plotters, and the like would be barred One 
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almost feels as if Mr Stebbing had seen 
St Hubert s vision in the course of his book for 
he becomes steadily less sanguinary and more of a 
naturalist Nevertheless it is very good reading 
through and through 


Elementary Pure Mathemati c al 

(1) The School Geometry Matriculation Edition 
By W P Workman and A G Cracknell 
Pp xi + 348 (London W B Clve University 
Tutorial Press Ltd 1919) 4s 6d 

(а) Modem Geometry The Straight Line and 
Circle By C V Durell Pp x + 145 (Lon 
don Macmillan and Co , Ltd 1920 ) 6s 

(3) The Elements of Analytical Contes By Dr 
C Davison Pp vu + 238 (Cambridge At the 
University Press 1919) 10s net 

(4) An Algebra for Engineering Students By 
G S Eastwood and J R Fielden (With 
answers) Pp vn+199 + xv (London 

Fdward Arnold 1919) 7s 6d net 

(5) Elements of I ector Algebra By Dr L 

S lberstein Pp vn + 42 (I ondon Longmans 
Green and Co 1919) 5s net 

(б) Graphical and Mechanical Computation By 
Dr J 1 lpka Pp ix + 264 (New York 

J Wiley and Sons Inc London Chapman 
and Hall Ltd 1918) 18s 6d net 
(1) " | 'HIS book is in reality sections 1 -iv of 
J. the authors Geometry Theoretical 
and Practcal adapted to the requirements of 
students preparing for the matriculation and 
similar examinations It combines the theoretical 
with the practical After an introductory course 
of practical geometry based on intuition there 
follows a series of propositions and theorems 
amounting roughly to Euclid Book I , 
Book III Book II and Book IV The presenta 
tion and treatment call for no special comment, 
they are clear and concise in the well known 
style of the University Tutorial Series There 
are many exercises of all kinds and of all grades 
of difficulty, many of the riders are provided with 
hints as to which theorems they are based on, 
and the student is thus led on to discover for 
himself the best methods for dealing with such 
exercises 

A few points deserve special mention The 
definition of space on p 34 is not likely to convey 
anything very clear or even intelligible to the 
average matriculation candidate The theorem 
that the sum of the interior angles of a polygon 
of n sides is (an-4) right angles is unnecessarily 
restricted to convex polygons Another figure is 
required on p 85 Some misprints and one or 
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two bad diagrams are but minor blemishes on 
this excellent guide for matriculation candidates 

(s) Mr Durell s book on the modern geometry 
of the straight line and circle was intended as a 
new edition of his Course of Plane Geometry 
for Advanced Students Part I , published in 
1909 There have been, however, such consider 
able changes that the author has preferred to 
issue the book under a new name It contains 
a pleasant and useful account of the geometry 
required by scholarship candidates at public and 
secondary schools giving the usual work on recti 
Unear figures, similar figures harmonic ranges 
quadrilaterals and quadrangles poles and polars 
inversion etc There is a chapter on vector geo 
metry with statical applications, while in dealing 
with inversion and coaxial circles the author very 
wisely makes use of analytical methods and nota 
tion lhe treatment is sound, and the exercises 
are numerous 

(3) Many books exist dealing with analytical 
conics and presumably every author of such a 
book aims at making the student interested in 
this eminently important branch of pure mathe 
matics Nevertheless ftew books on the subject 
will continue to be scanned with anxiety by 
teachers of mathematics because there can be no 
doubt that many students find the subject difficult 
and the existing books scarcely afford them the 
help they need One must say at once that Dr 
Davison s book is no exception to the rule It is 
a clear and sound investigation of the ordinary 
analytical theory of the straight line circle and 
conic sections carried out on the orthodox prin 
ciples and m the orthodox manner The student 
who is desirous of learning the subject and 
is intellectually and mathematically capable of fol 
lowing the argument will no doubt study the book 
with profit for there are very many examples 
revision exercises, and a number of problem 
papers on the subject The book is well produced 
and printed in the clear and interesting style that 
we have learnt to associate with the Cambridge 
University Press 

For a possible second edition we would recom 
mend a few corrections and slight additions In 
dealing with the distance of a point from a 
straight line, something should be said about the 
somewhat difficult question of the sign of the 
distance There are two tangents to a circle 
ellipse or hyperbola, having a given direction 
The author assumes that the equation of a circle 
or come is of the second degree, this assumption 
is not good pedagogics in a course of the kind 
he has produced Is there any particular reason 
for putting the equation of an ellipse in the form 
bV + aV“ a * b,? The classical form with n*. b* 
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in the denominators looks simpler and is easier to 
remember The director circle of a hyperbola 
appears to be subject to various vicissitudes, de¬ 
pending upon whether the real axis is greater or 
less than the imaginary axis this should be men 
tioned There are several misprints tbe worst 
occurs where the co ordinates of a point on a circle 
are called (a cos 4 b sin 4 ) 

(4) An Algebra for rngineering Students 
aims at giving all the knowledge of algebraic 
principles and processes that engineers should 
possess before commencing the calculus as 
applied to engineering As a particular class 
of student is catered for theoretical proof 
is in places made to give way to illustration and 
verification and no one who has any ex 
penencc of teaching mathematics to engineers 
will quarrel with the authors on this ac¬ 
count The subject matter is the ordinary ele 
mentary algebra up to and including quadratic 
equations and in addition indices surds, 
logarithms arithmetical progressions ratio and 
variation ire dealt with Graphs and graphical 
methods are discussed m a competent manner, 
and the elementary use of the slide rule is ex 
plained A few nomograms are included but not 

n such a way as to afford the reader any real in 
sight into their construction or use The examples 
are of a practical type but one cannot help re¬ 
marking th it the worked example on p 3 is as 
artificial as any to be found in the dry theo 
rot cal books 

(5) Dr S lberstem is an acknowledged exponent 
of vectorial methods and anything that he writes 
on vector algebra bears the stamp of authority 
The present book although intended for optical 

omputers who wish to use vector methods m 
optics! computation is equally useful to all who 
wish to rtad a clear and easy account of the 
elements of the subject The ordinary processes 
of addition and subtraction and of scalar and 
vector multiplication with extensions are dealt 
with first then follows an account of linear vector 
operators leading up to dyads and dyadics Hints 
on the differentiation of vectors complete a useful 
little volume The division of the book into 
chapters and the addition of some examples of 
a practical nature would increase its value mam 
fold 

(6) Computation and graphical methods of cal¬ 
culation are assuming an increasing importance 
in mathematical teaching, especially for such 
students as are preparing to use their mathematics 
in some industrial or vocational application 
Several universities and university colleges have 
instituted mathematical laboratories and a book 
like Dr Lipka s Graphical and Mechanical Com- 
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putatton ” should be welcome to both students and 
teachers in such places 

The author has put into book form the course 
of lectures he has been giving to engineering 
classes in the mathematical laboratory at the 
Massachusetts Institute of Technology It is a* 
comprehensive course, including a discussion of 
various kinds of scales and the slide rule, net 
works of scales for several variables, nomo 
graphic charts, empirical formulas (with the 
method of least squares), periodic curves, inter 
polation, and approximate integration and differ 
entiation (with various kinds of planimeters, inte 
grators, integraphs, etc) Each part of the 
subject is dealt with in some detail, with the result 
that the book is a mine of useful information on 
practically all the processes that occur in com 
putative or graphical work One may, per 
haps, think that the subject matter is too 
condensed both in treatment and in actual 
print, but as a foundation for a course in a mathe 
matical laboratory the book can be recommended 
without hesitation it should find a place in every 
mathematical and engineering or technical library, 
and serious students will find it a continual help 
in their industrial or research work 

A particularly exhaustive trentment from the 
practical point of view is given of nomography 
Perhaps it would be better if the author had laid 
more stress upon explaining exactly how nomo¬ 
grams are to be constructed and used than upon 
the reproduction of so many nomograms This 
is, however, a matter of taste, and what the 
author has put into this section of the book is 
on the same standard of excellence as the re 
mainder There are numerous examples, many 
of them worked out numerically in full The book 
also contains accurate charts of uniform and 
logarithmic scales, as well as of square roots 
S Brodetsky 


Our Bookshelf. 

Creative Chemistry Descriptive of Recent 
Achievements in the Chemical Industries By 
Dr, Edwin E Slosson (The Century Books of 
Useful Science) Pp XV1 + 3U (London 
University of London Press, Ltd, 19a t ) 
las 6 d net 

This book is written by an American journalist 
with some knowledge of chemistry It is intended 
for lay readers who wish to make themselves 
acquainted with some of the recent developments 
of applied chemistry, including nitrogen fixation, 
fertilisers, dyes, sugar, rubber, poison gas, and 
other subjects likely to be of interest to the aver 
age reader The facts, which appear to be 
accurate and selected with care and discretion, 
are presented dearly and forcibly, with a certain 
NO 2698, VOL 107] 


native humour Gerhardt should not (p 6) be 
described as a German chemist, while the account 
of the origin of Kekuld’s theory of the benxene 
nudeus (p 66) differs somewhat from that usually 
accepted It is also interesting to know (p 33) 
that “ we might have expected that the fixa¬ 
tion of nitrogen by passing an electrical spark 
through hot air would have been an American 
invention [it was discovered by the English 
chemist Cavendish], since it was Franklin who 
snatched the lightning from the heavens as well 
as our sceptre from the tyrant, and since our out¬ 
put of hot air is unequalled by any other nation ” 

A Little Book on Map Projection By Mary 
Adams (Dr William Garnett) New and re 
vised edition Pp vm+112 (London George 
Philip and Son, Ltd Liverpool Philip, Son, 
and Nephew, Ltd , n d ) 5 s 6 d net 
The second edition of this useful book differs little 
from the first which was published in 1914 but 
the author s identity is now revealed Most 
books on map projection arc either severely 
mathematical or, at the other end of the scale, so 
trivial as to have little value Dr Garnett strikes 
a happv mean and contrives to give within a 
modest compass practically all that a student of 
geography requires to know of this difficult sub 
ject He wisely takes nothing for granted and 
as he develops his subject gives ample explana 
tion at each step About half the book is con 
cemed with the principles involved, and the 
remainder with the consideration of the principal 
projections The subject is treated with a fresh 
ness and lucidity which result in a most readable 
book The treatment of Sanson Flamsteed’s Moll 
weide s and Mercator s projections may be speci 
ally noted There are a number of clear diagrams 
and a short bibliography The book should make 
a strong appeal to teachers and students 

Proceedings of the Aristotelian Society New 
Series, vol xx Containing the papers read 
before the society during the forty first 
session, 1919-30 Pp iv + 314 (London 

Williams and Norgate, 1920) 251* net 
The original papers included in this volume have 
already been noticed in the reports of society 
meetings The present volume contains, in addi 
tion to the papers read at the ordinary meetings 
of the society, two of the symposia contributed 
to the Oxford Congress last September, in which 
the members of the French Philosophical Society 
took part Of particular interest in this volume 
is Prof J A Smith’s sympathetic account of the 
philosophy of Giovanni Gentile, an Italian philo¬ 
sopher, the originality of whose speculation, 
already acknowledged in his own country, is be 
ginning to be recognised universally We may 
also mention as of special scientific interest Mr 
A F Shand’s article on “Impulse, Emotion, and 
Instinct ’’ and Dr Beatrice Edgell’s article on 
Memory and Conation ” The volume is well up 
to the high level of the proceedings of previous 
years 
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Letters to the Editor 

[Ths Editor dots not hold himself responsible for opinions tx 
pressed by hu correspondents Neither can he undertake to 
return or to correspond mth the wnttrs of rejected menu 
scripts Mended for this or any other fart of Natvb* 
No notice u taken of anonymous communications ] 

Tho Separation of the Isotopes of OHIonne 

Thk method outlined in our letter of September 30 
1930 (Naturf vol cvi p 144) and used for the partial 
separation of the isotopes of mercury has enabled us 
to accomplish a partial separation of the isotopes of 
chlorine When about half of a strong solution of 
hydrochloric acid cooled down to about -,o 0 C was 
evaporated in a high vacuum the mixture of water 
and hydrogen chloride being condensed on a surface 
cooled with liquid nr the condensed part of the 
hvdrochloric acid was found richer and the remaining 
part poorer as regards the lighter constituent of 
chlorine than the ordtmrv HC 1 
Starting from about i litre of 86 mol solution we 
obtmned by repeated separations about 100 c c of the 
lightest as well as of the heaviest fraction the differ 
ence of which was examined by two different methods 
after transforming the acid into sodium chloride In 
the first method the density of the two saturated NaCl 
solutions was determined The salts were precipitated 
several tines by alcohol from their aqueous solutions 
and density measurements carried out after each pre 
cipitation We found uniformly a higher density of 
the solution prepared from the residual acid the mean 
values at sc 0 C being 

</,- I 102J2 

d - I ’0235 

from distilled and residua] acid respectively On the 
assumption of equal atomic volume of the tw i isotopes 
these figures correspond to a difference of 0024 unit 
in the atomic weight of chlorine or 6 5 per cent in 
the atonic ratio of the isotopes 

In the second method equal quantities (5 7500 g) 
of the molten isotopic sodium chlorides were dissolved 
in water and each precipitated with accurately the 
same volume of 02 n silver nitrate The latter was 
added in a slight excess After precipitation and dilu 
tion to 2000 c c the approximate concentration of the 
filtrate was determined by titration with potassium 
rhodanide and the ratio of the silver concentrations of 
the two solutions measured by combining them 
to a concentration cell From the concentration 
c=000040 n and the electromotive force of the cell 
00011 volt at 18 0 we calculated that the difference 
in the atomic weight of the two samples was 0021 
unit in close agreement with the result of the first 
mentioned method 

The hydrochloric acid used in these experiments was 
thoroughly purified with potassium permanganate in 
order to remove bromine contingently present More 
over the repeated precipitation of the sodium chloride 
by alcohol would have given decreasing values for the 
estimated separation of the isotopes if any bromine 
should have been present We think ourselves 
justified therefore in regarding the above mentioned 
results as conclusive 

F N Bronstkd 
G Hfvbsy 

Physico-Chemical Laboratory of the Polv 
technic Institute of Copenhagen June aq 

A Novel Ma*nsto-Opt**i Meet 

Prof Elihu Thomson s explanation of the in 
terestlng magnetooptical effect which he describes 
in Naturs ofjune 23, p 520, is supported by some 
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experiments we have made recently on various oxides 
dispersed in air When the vapour of zinc ethyl 
diluted with carbonic acid gas is mixed rapidly with 
a large volume of air a fine fume is produced the 
particles of which when examined with the ultra* 
microscope exhibit rapid Brownian motion In a 
short time the motion becomes slower and the par¬ 
ticles brighter but fewer in nunber This continues 
until the fu 1 c has aggregated into a number of 
loose complexes formed of irregular chains or strings 
of particles These chains are flexible and whirl 
and twist about under molecular 1 ombardment in a 
striking manner but fall under gravity at a sur¬ 
prisingly slow rate In an electrostatic field the com¬ 
plexes straighten out and arrange themselves parallel 
to the lines of force and on reversal of the field rotate 
through 180 0 

When caught on a slide and examined with a higb- 
power objective the same structure is seen more 
clearly The individual particles are not in contact, 
but appear to be held together by invisible threads 
consisting probably of strings of molecules or fine 
molecular aggregates The zinc oxide fume given 
off from a zinc arc in air behaves in a precisely 
similar way When a dense cloud is produced 
initially the particles agglomerate to large and 
irregular masses Bv transmitted light the connect 
ing hairs irt invisible but h\ a sir ig beam of 
reflected lighL of short wive length obtained by suit¬ 
able screens the particles appear to be surrounded by 
a nebulous haze That the particles in these large 
complexes arc really linked together can be demon 
strated in mother way by allowing a drop of im 
inersion oil to flow slowlv across the slide on which 
the deposit has been caught the particles as they are 
lifted up by surf ice tension ire seen to be attached tc 
constellations of others and drag these with them 
from i considerable distance in front of the advancing 
oil The individual particlrs are about 100/1/1 in 
1 netcr and the complexes ilo it v/i Even after 
seven! hours these clouds always contain a number 
of single particles 

The particles in clouds obtained by the arc dis 
charge between electrodes of other metals form com 
plexes of varying structure The tendency to 
aggregation seems weakest with the oxides of Pb 
Cu Mn and Cr It is slightly greater with Fe 
whilst the oxides of Mg A 1 and Sb give similar 
results to zinc oxide The particles of CdO show a 
great tendency to aggregate in strings of a remark 
able length which under the microscope look like 
beads strung on a thread Ckuds of this structure 
might be expected to show in a strong electrostatic 
field an optical effect analogous to that described by 
Prof Thomson but so far we have not observed it 
The work is being continued 

R Whyti aw-Grat 

J B Sprakmam 

Eton College Windsor July 4 

In the former account of this novel effect (Naturx 
June 23 p 520) it was pointed out that a micro¬ 
scopic examination of the iron arc smoke deposited 
on a glass surface gave evidence of the existence of 
fine particles of iron compound arranged m short 
chain sections of bead-like relation 

It is now thought that tills peculiar formation may 
have its origin in the outer envelope of the arc flame 
where the particles are formed and where they are 
lined up around the arc stream by the circular mag¬ 
netism surrounding the current conducted by the hot 
vapour stream of the arc The particles bung mag¬ 
netic would tend to form chains or rings surrounding 
the arc These would not be stable however, but 
would float away as they became shattered by gas 
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currents and remain only u abort length* of particles 
held together To throes light on this possibility a 
•mall vertical hollow cylinder of planter of Pans 
open above was arranged with iron electrode* (for 
forming an arc) pasting through its skies and meet 
Ing in the centre Bv passing the current of a storage 
battery giving about 50 volts through them in con 
tact and separating them an Iron arc could be pro- 
dv *ed at will within the plaster cylinder The dimen 
sum of the cylinder were such that a microscope 
slide 1 in by 1 in coukl rest across the open upper 
end of the plaster cylinder only partly closing it the 
slide lying noruontallf above the are electrodes at a 
distance of about 3 crfi Such a slide could receive 
a layer of smoke on its under surface when the arc 
was formed below it The microscope in that case 
showed only a confused deposit 

When however there was placed above the slide 
a strongly excited electromagnet with its poles rest 
ing on the upper sides of the slide or close thereto 
such poles being about 3 cm apart a smoke deposit 
of a remarkable character was produced Even as 
examined by the unaided eye in diffused light there 
was decided evidence of a structure or striation 
When the microscope was used with even com 
paratively low powers of about 300-400 diameters 
there was disclosed a decided striation seemingly 
composed of brownish part cles in strings extending 
over die slide and following the d rection of the 
field There was noted a surprising regularity in 
the distribution or spacing of the strife as if the 
surface was covered with fibres laid on systematically 
side by side 

„There were however curious objects composed of 
small spheres (evidently globules of iron) strung 
together in a line of two three four or more such 
spheres having no uniform size Most of these Iron 
globule groups lay of course in the field direction 
and were very large relatively to the particles m the 
striation covering most of the surface of the slidf 
But each of these straight settings of globules pos 
sessed a singular appendage generally at one end 
only but sometimes at birth ends It consisted of 
a brush like tail composed of the brown filamentous 
chains of particles like those covering the slide as 
noted above They gave the appearance of tufts 
suggesting a growth of fine bended fibres from the 
end of the string of globules By focussing these 
tufts or tails could be seen as jiroiecting outward 
(upward) in in inclined directum This means that 
the tufts did not lie on the slide surface but sprang 
outward from the globule which earned it rhe 
globule at the other end of the short chain (generally 
Die largest in the 1 ne) was often to be seen ns hav ng 
a convergence upoi t of the usually parallel striae of 
die other parts of the slide indicating clearly that the 
globules strung together were acting as small magnets 
with poles at each end towards ana from which poles 
the convergence and divergence of the magnetic lines 
were indicated by the fine stnas of particles taking 
their direction 

The poiariscope showed that the striated smoke 
layer caught on the slide has the same property of 
scattering or diffusing light (as plane polarised light) 
that the smoke oriented In the air by a magnetic field 
has but of course the slide preserves the orientation 
and needs to produce the results no magnetic field 
after Its formation or deposition The slide covered 
with the striated smoke film is m fact a polanser 

Examination between crossed Nicol pnsms (dark 
field) discloses die fact that the tufts of fine fibres 
carried by the rows of globules show as luminous 
spots on the black field clearly indicating that the 
groups or tufts have a polarising effect u they are 
m proper relation to die rays pairing through 
NO 2698 VOL 107] 


As was to be expected any hollow vessel or en 
closure capable of retaining the smoke from an iron 
arc can be used in demonstrating the original 
luminous phenomenon A glass flask of from 1 to 
a litres is readily sensitised as it were by bolding 
its mouth over an iron arc for a short time allowing 
smoke from the arc to enter and then corking die 
flask It may then be used to show die effects by 
allowing a beam of light to traverse it while held in 
the field of a current-carrying cod While this was 
being done it vs noticed by Dr Hollnagel (of the 
laboratory) that when the coil was traversed by an 
alternating current of twenty cycles the flask when 
near the coil gave the usual effect of increased 
luminosity of the smoke in its Interior When how 
ever the flask was removed from the coil a distance 
of several feet the steady luminosity was replaced by 
a flickering which kept pace not with the alterna 
tions of current in the coil but with the cycles only 
The flickering was as it appeared at the cyclic 
rate This flickering was noted even at a distance 
of la ft from the coil although the coil was but 
7 in in diameter and about a in in axial direction 
The flickering is a curious effect and it is difficult to 
explain especially the fact that it appears to keep 
time with the cycles and not with the alternations of 
current It points to some sort of magnetic retendon 
or polarisation of the Iron particles of the smoke 
They may even rotate or oscillate in obedience to the 
feld fluctuations but there is needed much more 
work of investigation as to the cause of the peculiar 
behaviour The experiment clearly shows that a very 
moderate field intensity suffices for lining up the 
particles in the air and so producing the luminous 
effect 

Emphasis is again given to the fact of the extremely 
small amount of iron particles suspended in the alr 
capable of giving a decided effect 

Euhu Thomson 

Thomson I aboratory I ynn Mass June 17 


Tbs Japans** Ardflriafly Indwsd Paari 

Thk subject of artificial pearl induction I venture to 
suggest affords an excellent example of comparative 
pathology Dr Lyster Jameson a d agram in Nature 
of May 26 p 396 might well pass as an illustration 
of pearls frequently found 11 the human body 
Such pearls are commonly seen in papillomata 
of the skin and at muco-cutaneous areas but they can 
also be demonstrated in the tonsils brain-covenngs 
thymus and thyroid glands etc fhose which are epl 
dermal become keratinoid but others of deeper origin 
are often calcified 

AU pearls whether ostreal or human start in 
columnar cells and undergo metaplastic changes 
Those of a wart become horny those of the oyster 
calcified The histological changes in the oyster are 
simply a matter of degree and not difference 

The diagram fully illustrates this The blister ” 
if seen in horizontal (transverse) section would present 
the same features as seen in the pearl —a con 
centncally laminated core surrounded by a single layer 
of cubical cells embedded in mesoblast if growing 
b it when growth stops the cubical layer would be no 


Islands or rests of epithelial elements are 
common in man In the oyster such an inclusion may 
become the true pearl and grow Hke a wart Artificial 
induction or grafting merely imitates the natural pro* 
cess and its later history is simply a matter of slight 
change in degree In either case the pearl must b# 
viewed as s morbid structure due to focal irritation 
It is held that a wort may become malignant. Id 
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other word*, It may grow too fait and eventually kill 
the boat 


Do the pearl elements ever behave so in the induced 
variety? 1 Should any positive evidence of thii be 
availalble, it would throw much valuable light uoun 
the ontogeny of cancer. 

The view that warts, and even cancers, are trans¬ 
plantable Is strongly supported by the artificial induc¬ 
tion of pearls. 

Wyatt Wingrave, 

Consulting Pathologist, Central London 
Throat and Ear Hospital 
Lyme Regis, Dorset, July 8 


I directed attention in my 1902 paper (Proc Zool 
Soc., March 4, 1902) to the resemblance between pearls 
and “the structures sometimes found in epidermoid 
tumours and atheroma evsts ’’ A pearl might be 
compaied to the concentrically deposited ball of 
desquamated epithelial cells characteristic, I believe, of 
the latter, except for the fact that the pearl (like the 
normal molluscan shell-substanoe, and unlike the 
outer layer of the skin, and the nails, horns, hair, eti , 

•f 



of the mussel; but this species, which is surrounded 
by a cyst, probably secreted by the worm itself 
(Fig. 2), and not by an epidermal sac, does not. In 
my experience, give rise to pearls. Similarly the 
cestode larva (Tylocephalum ludi&cans ), which was 
wrongly identified by Herdman, Shipley, and Hornell 
as concerned with pearl formation in the Ceylon pearl 
ovnter, Is surrounded by the oyster with a fibrous con- 


• 4 



tit 2 A tuial'er (unidentified) iremalode in lh« 
Mib epidermal connective tisMie of Mvtilu* 
which in »ur rounded by a tyst, prolubly 
vBcteted by the worm itself The moUu* 
doe* not Htirround the worm with An epidermal 
sec, and there la no evidence tbit this speucs 


net live tissue capsule (Fig 1), and docs not appear to 
possess the power ot provoking the mollusc to produce 
the epidermal sac in which alone a peari can be 
formed. 

In the case of the Mikimoto pearls and of the 
pearls artificially produced by Alverdes, the special 
“circumstance ” is the performance of a particular 
transplantation of tissue. 

One of the farts which have favoured the survival 



in mammals) is not composed of cells, but secreted 
at the surface of cells. 

I cannot agree that the difference between a blister 
and a pearl is one of degree and not of kind, as Dr. 
Wingrave seems to suggest; in spite of the fact that 
the nature of the secreting cells, and of the substance 
they secrete, is identical. The blister is the normal 
response of the outer shell-secreting epidermis to the 
tnedtanical stimulation of any body that comes in con¬ 
tact with it. In this sense it resembles a com on the 
human foot, or the thickenings of the skin on a navvy's 
hands. On the other hand, recent evidence goes 
to show that the sac, or “island,” of epidermis in 
which the pearl is formed arises only in certain quite 
specific circumstances. In the case of the edible 
mussel the “circumstance” is probablv the specific 
stimulation (quite likely of a chemical nature) of the 
trematode Gymnophallus dapsilu or G. bursicola. 
These worms normally become surrounded bv such a 
sac In Mytllus (Fig. 1), and when the worm dies, or 
leaves the sac, a pearl Is formed in it A smaller 
trematode, which I have not ‘ Identified, also 
occurs in the sub-epidermal connective tissue 

> Th« awp from a 11 poorly " wnr* to • " pssriy ” sr owtsd •pltbtlfonu b 
■ to? short am. 
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of the theory that the same kind of mechanical stimu¬ 
lation that produces a blister can produce a pearl-sac 
and a pearl is the occasional presence in fine pearls of 
grains of sand and other foreign bodies. I recorded and 
figured several such instances, from Ceylon pearls. In 
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tion of the presence of these bodies. One or two 
writers have recorded the occurrence of sacs with 
watery contents in different molluscs. The most 
notable instance known to me is that of Modiola 
modtolus, which, in the Barrow Channel, opposite the 
Lancashire and Western Sea Fisheries Laboratory at 
Pfel, frequently contains leathery perlostracum pearls 
In the mantle margin, and, associated with these, 
cysts lined with epidermis, containing watery or 
mucoid matter. In one of these cysts, some twenty 
years ago, I found what appeared to be the spore* of 
a protosoon of some kind, but 1 have not been able to 
repeat this observation. If sacs of this kind, whether 
of parasitic origin or due to some pathological con¬ 
dition of the oyster not of parasitic origin, ocrurred in 
the Ceylon pearl oyster, and either occasionally burst 
or normally dehisced to liberate a parasite or its 
spores, such bodies as small grains of sand, or (as 
in one of the pearls figured by me! a small quantity 
of mud containing diatoms, etc , might sometimes be 
swept into the sacs bv the ciliary current and become 
the “nuclei ” of pearls. 

The distribution of pearl-produi ing examples of the 
various species of molluscs points to the conclusion 
that the presence of pearls,—in other words, the de¬ 
velopment in the tissues of the mollusc of pearl-sac* - 
Is associated either with parasites which tire peculiar 
to certain localities, or with pathologic nl conditions, 
following upon particular environmental conditions, 
which are strictly local in their occurrence. Thus the 
Ceylon pearl oyster, which produces pearls abun¬ 
dantly in the Gulf of Manat, rarely produces them 
in Trlncomnleo Harbour, while the distribution of 
pearl-producing beds of Margaritifera maxima and 
M. margaritifera is still more striking. We find the 
same local distribution of pearl-producing individuals 
In the fresh-water nearl mussel Mnrgaritann, and more 
noticeably in Anodonta. 

Personally I am Inclined to anticipate that in man* 
of these cases pearl formation will yet bo shown to 
be associated with unicellular parasites. But, whether 
the pearl-sac is of parasitic origin, or due to some 
obscure response of the mollusc to a particular sot of 
environmental conditions, it might well prove n highh 
profitable enterprise to transplant \ouno examples, 
particularly of such species as Margaritifera maxima 
and M. margaritifera from beds where the per¬ 
centage of pearl production is low, or where pearls 
are never produced, to some of those beds where 
almost everv Individual contains pearls. This process, 
if successful, would bring the production of pearl* 
into line with the relaving of edible oysters nn 
grounds where the conditions arc such as to secure 
that they will fatten properly for market. 

H. I.vsrFR Javksov 



Mr. Dm ton's experiment (Nati’rk. June 23, 
p. 52a) showing attraction between a source and an 
equal sink illustrates forcibly a remark by Mr. A. 
Mallock in the issue for August 19, 1920, p. 777: “ In 
most problems relating to the actual phenomena ex¬ 
hibited by fluids in motion, the simple assumptions on 
which the hydrodynamical theory of text-books rests 
aye Insufficient, and experiments are required.” At 
my suggestion Mr. R. Schlapp has recently been 
making some experiments on the forces between sources 
and sinks. The vertical limb (about 80 cm. in length) 
of a T-shaped glass tube dipped into a tank of water, 
and the horizontal portion rested on V supports. One 
end of this horizontal part was seated, the other was 
connected by rubber tubing either to a high-pressure 
water supply or to a water pump, so that the end of 
the tube in the tank acted as either a source or a sink. 
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Three types of orifice were used: (a) the open end 
of the glass tube (internal diameter o-a cm,)—this 
w'orked well as a Sink, but was unsatisfactory as a 
source; (b) a hollow brass sphere (diameter a cm.) 
w’ith numerous perforations; (c) a short length of 
rubber tube having the lower end plugged and per¬ 
forations over nbout 2 cm. On the whole the last 
arrangement proved the moat convenient, but care 
had to be taken to ensure that no movement arising 
trorn luck of symmetry in the size and spacing of the 
perforations took place when using an isolated source. 

When a single source was in the neighbourhood of 
a fixed vertical wall, attraction was observed. The 
attraction was very distinct at small distances, even 
with a small flow of water. At greater distances and 
with a stronger source the motion was irregular. 
Attraction was found also between a sink and a wall. 

When two sources were employed It appeared as If 
they were under the influence of two forces, one 
attractive and the other repulsive, the former being 
predominant at distances less than about 2 cm. At 
such small distances the sources were drawn together 
and remained in contact as long as the water flowed. 
Additional evidence for the existence of a repulsive 
force was afforded by the observation that a fixed 
source repelled a second tube through which no water 
was flowing with a force which was greater or less 
according as the flow of water was large or small; 
but at small distances the action was attractive. Two 
sinks attracted one another, no repulsive tendency 
being observed. 

Although Mr. Dufton’s evperimmt showing apparent 
attraction between a source and a sink in a Win¬ 
chester bottle was repeated successfully, experiments 
in an open tank, using the perforated rubber tube ns 
a source and a similar arrangement or an open 
tube as a sink, showed sluing repulsion between 
sourie and sink 

It is, of course, obvious that the conditions In 
such experiments differ in seveial respects from those 
assumed in the hydrodynamical theory of sources and 
sinks in an infinite mass of fluid. ’ H. S. Aiien. 

The University, Edinburgh. 



Mr. Mallock, in his letter in Naturk of June 30, 
p. 553, omits the chief reasons for the non-success of 
helicopters so far. 

The first and, to the engineer, most obvious diffi¬ 
culty is the extra weight of moving as compared with 
fixed wings, and this applies to omithopters equally. 

The second, demonstrated conclusively by Kia- 
bouchlnsky at the Koutchino laboratory in 1909, and 
recently rediscovered by ourselves, lies in the 
phenomenon of mutual and self-interference of the 
blades of an airscrew, now commonly called the 
cascade effect. 

Each blade blows down the next following in the 
spiral path, then the other blades in turn, then again 
Itself and the others, the effect becoming fainter a<> 
the axial distance from the “image” of Itself and 
the others becomes greater. 

In aeroplanes and helicopters, as in all structures 
which are kept geometrically similar, the weight in¬ 
creases av the cube and the lifting surface os the 
square of the typical dimension, and though some 
fining down of large structure* can be made in com¬ 
parison with small, this physical law limits the size 
alike of the vulture, the elephant, the whale, and the 
aeroplane. in helicopters the limit comes sooner 
than In the aeroplane, for the two reasons given above. 

If this fundamental relation is Ignored, the aer» 
plane or helicopter will be fortunate if it meets no 
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vfrorse fate thin the ostrich ind merely fails to leave 
the ground \ R low 

The I ibrar> Air Ministry 
kingsu iv UCi July t 


A Prahwtono Oookln, -pines m NoHofc 

Collectors of Stone age implements arc well 
acquainted with the calcined flints known as pot 
bouera, which are found sparsely strewn over the 
sites of most prehistoric settlements As the sun 
baked pottery of the kitchen utensil would not stand 
the fire heated flints were thrown inlo the vessel to 
bring the water to the boil 

My attention having been directed by Mr Bildry 
of Cranwich. to a mound in Buckenham lofts Park 
Norfolk where the moles were throwing out a 
remarkable number of these pot boilers with the 
kind permission of the owner Mr Underdown I 
st irted esc is \ti ms n the spot in M \\ 1 »st w ith the 
view of discovert if, their trigin 

Owing to numerous springs taking th it use it a 
somewhat high level m the park the old ill ilk land 
surface has Been carved out by w iter action into a 
senes of large naturil ft Ids which it first sight might 
ippeir artificial On one of these white the burnt 
stones are found in gu it profusion we commenced 
operations running » trench from the wist side u| 
the slope i distance >f 06 ft ind inothir nut 
the starting point it right ingles 11 it Mm ut 8 ft 
from the base of the f >ld and in dost proximity 
to a stream on remoying alvout 3 in of surface 
grass and mould we it onte cime upon a com 
pact mass of potboilers these continued to a 
depth of ai ft resting upon blackened earth which 
when dug through was found to be King on the 
chalk Tracing the calcined stones from the base of 
the mound upwards many thousands came to light | 
ever decreasing in numbers as they approached the 
summit as though thrown out from the spot on 
which they had been used 
The finding of remains of what appeared to be a 
great communal kitchen was extremely puzzling and 
only when 1 got into communication with Mr 
Cantrlll of the Jermvn Street Museum did a possible 
clue present itself Mr Cantrlll had published in 
4rch Cambrensis accounts of hi« investigations of 
similar stone-boiling sites m Wales His papers also 
refer to quite a number of these prehistoric cooking 
places known as deer roasts or giants’ cinders 
in Ireland and I am now informed bv Mr Crawford 
that they are not unknown in Scotland In Eng 

land Mr Can trill tells me thev have never yet been 


These accumulations are supposed to have been 
the large cooking hearths where the flesh of the red 
deer or other big game was boiled The finding of 
hollowed tree-trunks in some of these mounds in 
Ireland suggests that a trough of this kind was some¬ 
times usedto contain the water Mr Cantrlll sug 
gests that another alternative would have been to 
dig a hole in the chalk and line it with a raw hidt 
to serve as a cooking vessel To boil such a great 
amount of water heated stones in large quantities 
would have been ladled into the vessel 
So far no satisfactory evidence as to the date of 
these places appears to have been forthcoming A 
general opinion however seems to prevail that thev 
are of Neolithic origin This view mav be »ub 
stantiated by oUr finding among the pot boilers 
quite a numoer of humanlv struck flint flakes show 
fng bulbs of percussion Stdl more interesting was 
the discovery of what appears to haVe been a small 
circular pit dwelling within a few yards of the heap 
of pot-boners It measured n ft in diameter Open 
ing this out, we came upon a hearth of quite normal 
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appearance—flints reddened by the fire with a few 
pot boilers strewn about and an area of blackened 
earth Here it was evident that some individual had 
sat and fashioned his flint tools for flakes lay about 
tn profusion with spalls and a fine core \ scraper 
of unusual form but strongly reminiscent of some of 
those found at Whitepark Bay, in Ireland lay among 
flint knives and other small tools while an arrow- 
point worked on both sides and with one barb 
ilreidy punched out may possibly by its workman¬ 
ship give the required date to these mysterious sites 
1 urther examination of the Buckenham Tofts mound 
will it is hoped be made in the near future under 
th auspices of the Pcrtv bladen Trust 

Niva F La yard 



Mvy 1 venture as a citizen to make an appeal to 
men of science and to urge that the time has come 
when thev should no longer stand aside from the social 
ind politic a 1 questions that vex the world’ Science is 
tsclf dependent upon favourable social conditions 
thit these mnditions cm abruptly cease has been 
dearlv shown in the case of Russia Scientific 
workers have therefore the strongest class interest In 
the sonal londilions under which they live Thev 
hav< howevei moio than a class interest Science 
Ins made cvilisation possible for mankind It must 
low ) rovidi civilisation with that authority the lack 
if which is ciusing surh waste of human energy to-day 
Men of sen nee alone have the power they alone are 
above suspicion 

This is noplace for details \n mteinational amal 
„amation of existing scientific organisations would 
provide the world with an intellectual aristocracy Hide 
pendent of the vote which bv the development of 
knowledge and the control of new weapons lethal 
ind industri il would soon acquire the necessary in 
fluence B J Martov 

Stodham Pirk I iss Hampshue June 30 


MtasarmiMt sf 8maN Indus times 

Thf method of suspending a loon of wire in a 
unifoim iltematmg magnetic field as used bv 
Fleming and Elihu Thomson for the construction of 
\ C galvanometers can be applied with advantage to 
determine the self inductance of loops in absolute 
measure and it would seem that we can go con¬ 
siderably lower in this wav than can conveniently be 
done otherwise Low frequency measurements are 
inaccurate but with a triode at wireless frequencies I 
have measured inductances from 20 cm to jo 000 cm 
with an average error of ij per cent without medal 
precautions to obtain sensitiveness The details of 
the experiment will appear shortly in the Philosophical 
F B PiDOUCk 


Magazine 
Oueen s College Oxford Julv a 


A New Acoustical I .. .. 

The phenomenon described by Dr Erakine Murray 
m a letter under the above heading in Nature of 
June 16 (p 490) is particularly well heard when one is 
stinding near a cliff or rock face and listening to tne 
sound of a waterfall or of the waves breaking on the 
seashore The phenomenon is of course familiar to 
physicists but it may not be so well known that use 
can be and indeed often is, made of this effect In 
avoiding obstacles when one is walking in the dark 
No doubt blind men consciously or unconsciously 
u*e it in this wav and it must have been so us«a 
from remotest antiquity bv man and any other animals 
which happened to have the necessary discriminating 
power In hearing O A Smkit»«A* 

The University Birmingham July 8 
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Large-scale Chemistry *t the Imperial College of Science and Technology. 


P is now generally recognised that a student 
in chemistry who wishes to rise to any posi¬ 
tion erf prominence in his profession, either in the 
Industry or in academic life, must first obtain a 
thorough grounding in his subject by passing 
through a recognised honours school, and that he 
must then devote one or two years to training in 
the methods of research. It is usually during the 
third year of his honours course that the student 
first comes in contact with the realities of organic 
chemistry, and a considerable portion of his time 
during this period is devoted to a series of pre¬ 
parations in the organic laboratory. The organic 
laboratory is generally fitted with every type ot 
g lass and porcelain apparatus necessary for the 
student’s needs, and he learns here _ the usual 
operations and requirements involved in the pre¬ 
paration of a number of typical_ 

organic substances. This train¬ 
ing is undoubtedly of the greatest 
value, yet, because someone at 
some time ordained that there 
should be two kinds of chemistry, 
namely, that carried out in glass 
vessels and that effected in 
vessels of metal, the unfortunate 
student, who must needs satisfy 
a board of examiners who have 
passed through the same course 
as he, is instructed in the former 
kind of chemistry', and left 
either to imagine the fundamental 
conditions underlying the latter 
kind or to learn them in sorrow 
and tribulation under the more 
exacting conditions of the fac¬ 
tory. 

Owing possibly to his early 
training as an engineer, the 
present writer has always felt 


He will learn, moreover, in the small fitting-shop 
attached to the laboratory how to make the neces¬ 
sary metal connections and to erect plant of 
metal in the same way as he is taught to build up 
apparatus of glass in the small-scale laboratory. 
Knowledge of this kind cannot fail to be of the 
greatest service both to students intending to 
enter industry and to those who have decided 
to follow an academic life. Indeed, the laboratory 
is not a “ technical laboratory ” in the strict sense 
of this much misused term, but rather the 
logical outcome of any adequate system of train¬ 
ing in chemistry, and ought, therefore, to find a 
place in the equipment of e\ery chemical school ot 
university standing. 

Again, the advantage to Ihe research student 
will be very great, because he will be able to pre¬ 
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acutely the anomaly of this 
position, and has sought 
for an opportunity to erect a laboratory which 
should contain, like the ordinary small-scale 
laboratory, types of appliances suitable for all pur¬ 
poses—reduced replicas of those used on the in¬ 
dustrial scale, but sufficiently large to render the 
usual industrial operations essential. This oppor¬ 
tunity has now arisen owing to the generosity of 
an old student of the Imperial College of Science 
and Technology, Mr. -W. G. Whiffen. 

A laboratory of this kind will serve several pur¬ 
poses. It will, for example, enable the student, 
and especially the research student, to familiarise 
himself with operations carried out in vessels into 
which he cannot see and the contents of which he 
cannot transport by hand. He will become 
acquainted with factors, such as heat transference, 
cost of production, etc., fundamental In large-scale 
work, but which are of minor importance in 
ordinary laboratory practice and usually ignored. 
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pare his initial material on the large scale, and it 
will be possible for him to carry out, if necessary, 
any new preparation which he may have dis¬ 
covered on a scale approaching that required for 
its commercial production. 

Two questions have frequently been asked, 
namely: (i) How will it be possible to initiate a 
large number of students into operations such as 
those which it is proposed to carry out in this 
laboratory ? and (2) How can the materia] prepared 
be disposed of? The answer to the first question. 
is that the third-year students will work in batches- 
of six or eight under the direction of one student 
as foreman, and, of course, under the general 
control of the demonstrator in charge of the 
laboratory. Each batch will carry through one 
complete preparation, say nitrobenzene—aniline— 
acetanilide—p-nitroacetanilide—p-nitrophenol, and 
will obtain the pure product. It will be possible. 
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if necessary, for five or six such batches to work 
at the same time, and it can be arranged that 



* D* ev«por»t ng p*n centr fngM 
--... labo ator\ through acrrai 

students from the main 1 iborator\ will during 
their organic course pass for a week it a time 
into the larger scale labor itor\ 

Regarding the second question the operations 
carried out will lend to the produt tion of material 
which can not only be used lor further work on 
the intermediate scale but will alsei be utilised in 
the small scale laboratorv for the ordinary 
students’ picparations It is more however in 
connection with the preparation of initial material 
for lesearch that the new laboratory will be of the 
greatest service from both instructional and 
utilitarian points of view No one who has con 
ducted a school of research containing twenty or 
more research students can have filled to realise 
the waste of time entailed bv having to go back to 
the beginning every time the supply of material 
is exhausted It is evident that much time will 
be saved if large quantities of the initial material | 
can be prepared as soon as the conditions for its 
preparation have been ascertained The general 
design of the laboratorv has been worked out in 
conjunction with the late Dr ( C Cam after 
consultation with Mr F H (arr then in charge 
of Messrs Boot’s research laboratories at jotting 
ham The general erection of the plant has been i 
due to the skill and interest of Mr James Robin 
son, of Messrs Mather and Platt I td 

Description of the Laboratory 
The laboratory occupies a floor space 50 ft bv 
47 ft, exclusive of the adjoining fitting-shop and 
research laboratory It is as ft high and is covered 
by an asphalted ferro-concrete roof arranged for semi 
indirect north lighting the light being transmitted 
through safety (armoured) glass and reflected from | 
the white ceilings and from the white glared surface 
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of the wall* The advantages of this type of lighting 
are well known and in the present instance the 
success of the arrangement is com¬ 
plete a clear steady light being ob 
tuned throughout the day The 
floor is water tight and acid jiroof 
It is paved with red tiles laid in such 
a way as to shed into the two mam 
(rains (Figs 1 and 2) which run 
poraltel to each other throughout 
the length of the room With this 
arrangement—a most necessary one 
in a laboratory of this kind- it is a 
simple mattei to give the floor a 
w holesale wasn down with fire- 
h >s< s siv of which are situated at 
virions convenient points 

lhe centre of the laboratory is 
xcnpied hv i platform (Figs 1 and 
2) approximately 6 ft by 40 ft 
supported on stanchions , ft above 
the flnoi On and ibove this 
fixed on suit ible steel structures 
tie types if ijpiratus such as 
open top tubs which in general 
ire most convementlv < mptied 
through a bottoi 1 run off by 
gravity 

AH fixed rhemit il api iratus ev 
t |t that in the centr il jlitform 
d bo* tl«* , s set , n conci ete foundations 

earned to a height ot 0 in ibove 
the fl r level whilst the motir nr compressor anti 
v icrnrnv pumjs are bedded in covert te bl xks raised 
t i a 18 in l >\e the floor 
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The power for stirring air compression etc 1* 
obtained from a i a -b h p totally enclosed and ven- 
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tilatad acid-proof motor, and is transmitted by two i 
parallel lines of shafting hung In ball-bearings along 
the whole length of the laboratory and in the fitting- I 



shop bevond. Resting on the shaft-brackets are the | 
main pipes (showing through the lattice girder in 
Fig. 4) of the seven principal ser- 


Both high- and low-jiressure nir 
are obtained from the same com¬ 
pressor (Fig. 5), which, b\ an ap¬ 
propriate arrangement of blow-off 
and reducing valves, delivers into 
two separate receivers at the 
required pressures. From these the 
air is led through high- and low- 
pressure mains to nil parts of the 
laboratory, the former main being 
in permanent connection with the 
mild steel (lend lines) liquor re¬ 
ceivers from which the filter- 
press* s are charged, and the latter 
with most of the other apparatus in 
the laborntotv; for it is the low- 
pressure air whkh is put to such 
general uses as blowing liquor from 
one vessel to another, stirring 
where mechanical stirring is in con- 
venlent, blowpipe work, and so on 
The main vacuum pump (Fig. 5, 

•t bade), which exhausts a 40-gallon 
vacuum chamber to the vapour ten¬ 
sion of wntei in about two minutes, 
is used not onlv for “ sucking ” the 
contents of open-top vessels into the liquor tanks, but 1 
also for vacuum distillation and for exhausting the 
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vacuum drying ovens, which, however, are connected 
in addition to a smalt pump capab'e of maintaining 
a vacuum, once established in the ovens, for any 
length of time 

Steam, gas, and cold water enter the laboratory 
from without. Hot water is obtained by passing 
water and steam through Mather and Platt unit 
heaters, which raise the water to the boiling point 
as quickly as the pressure in the mains is able to 
force it through the delivery pipes. 

The types of apparatus permanently fixed in the 
laboratory are intended to render possible on the 
greater scale all ordinary chemical operations. The 
dlgestors, for example (Figs. 3 and 4), include vessels 
suitable for nitration, sulpnonation, fusion with 
alkalis, acid and alkaline reduction, acid and alkaline 
hydrolysis, esterification—in fact, almost every opera¬ 
tion whkh In nn ordinary laboratorv one associates 
with a flask on a sand-bath. Heating under pressure 
is performed in gas-fired heaw mild steel autoclaves 
The stills include an apparatus ior distillation in a 
current of saturated or superheated steam, a gas-fired 
still with a Young’s column, a vacuum still with an 
arrangement of receivers equivalent In Its use to the 
Perkin triangle, and a pan for vacuum evaporation. 
The redwood tubs on the platform are fitted with 
stirring gear, and arranged suitnblv for such 
operations ns dla/otisation and coupling and for 
washing solid precipitates and oils; thev are the 
beakers and separating funnels of the laboratory 
Apparatus for tne three chief methods of filtration, 
under pressure bv filter-presses (on platform. Fig. 1), 
bv vacuum in box-filters (Fig. 1, left), and by centri¬ 
fuging (one small and one larger machine appear on 
the left in Fig a), is installed, and the principal 
operations involved in the later treatment of a filter- 
press cake—for instance, squeezing in ,1 hydraulic 
press (Fig a) or in a screw press (Fig. 4, lying on 
door), drying in evacuated steam-ovens, and grinding 
in an edge-runner mill (not shown)—are all provided for. 

A word should be said regarding the steps which 
have been taken to solve the problem of ventilation. 
General ventilation is provided bv a j6-ln. fan work¬ 



ing in an aperture in the wall. In addition, how¬ 
ever, a main draught trunk, operated by a separate 
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fan ha* been arranged to pick up vent pipes and g is 
flue* from all digestorg as well as the exit pipes of 
the counterpoised draught hoods which are pulled 
down over the evaporating pans when ev-ip>ritions 
are in progress 

The surroundings of the laboritory are shown in 
some of the photographs In I ig a appears the 
adjoining research laboratory whilst Tig 4 shows 1 
corner of the fitting shop and engineering store 1 his 
invaluable adjunct contains a stock of pipes fittings 
and tools some small power-driven machines includ 
mg a screwcutting lithe ind working places for 


carpentering httng and soldering Ihe chemical 
store which is irringed to contain casks drums 
and cirbiys is w 11 as Winches ers does not ippear 
in the photogriphs 

With regard t > the question ot slinging ind heavy 
work generallv the numerous overhead principals 
provide so manv points from which a lifting block 
may be hung that it was not considered necessary to 
install i travelling crane Two rubber tyred bogeys 
one of which has been specially designed suffice for 
the carnage of ill the heavier cbjects which we art 
likelv to hive to hmdlt J F T 


Great British Droughts 

Bv CilAS H\ RUING 


T 1 is fortumtil) seldom that such persistent dry 
weather his to be chromeled as that which 
has now continued for several months \ more 
complete history of the drought will doubtless be 
written when all possible facts have been eolleeted 
Vt Greenwich Observatory the r cords show 
that the r onfall has been 1« ss th in the norm il f r 
nine consecutive months from October 19 o to 
June 19.1 iht tut il measurement for the whole 
period is 978 in which is 774 in below the 
average lor the 100 years ending 1915 and only 
56 per cent ol the normal lhis is the driest 
period from October to June in the last 105 
years the next driest corresponding period 
occurred in 1879-80 when the measurement w is 
10 50 in 1 here is only one longer period at 
Greenwich— November 1846 to January 1848 
a period ol hfteen consecutive months with the 
rainfall below the normal lhe controlling factors 
of the weather have commonly been a low baro 
meter in the north of the British Isles ind 1 
relatively higher barometer with mticvclonic con 
ditions in the South of England 

In addition to the Greenwich observations 
those at Eastbourne have been chosen to 
represent the more southern portion of the king 
dom The drought at I istbourne is scarcely so 
severe since the rainfall for each of the months 
December 1920 and January 1921 was in 
excess of the average for the period of 
thirty-five years ending 191s chosen as the 
normal by the Meteorological Office The 
total rainfall for the nine months from 
October 1920 to June 1921 inclusive is 
1562 m which is 795 in in defect, and 66 per 
cent of the average fall This is 10 per cent of 
the average more than at Greenwich 

Attempts have been made from time to time to 
detect a weather cycle but so far these have not 
been very successful The favourite cycle with 
meteorologists is that corresponding w ith the 
penodicitv of solar activity but so far as the 
general weather is concerned it does not yield 
satisfactory results Prof BrOckner of Berne has 
discussed the subject of periodic variations and 
changes of climate in detail and* his discussion 
is conducted on lines which perhaps might well 
be followed bv others For the fluctuations of 
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rainfall he has made use of observations at 321 
points on the earth s surface and oi these no 
fewer than 198 are in Europe Prof Bruckner deals 
with averages tor five years, ind the period found 
| for the cyclt is thirty to thirty hve years Con 
tinuing the cycle to the present time, a 
period of deficiency of rainfall is shown for the 
years 19.1 3 the previous period ot de 

hueticy was 1891-93 Ihe next period of excess 
should occur in 1930-40 lhe present deficiency 
ol run seems decidedly a fulfilment of Prof 
BrUckncr s cvcle 

Vn absolute dr ught is rcikoncd as more than 
fourteen consecutive days wholly without rain, 
tnd 1 partial driuglt is 1 period ol more than 
twenty eight consecutive dtys the aggregate ram 
fall of which dies not ixteed 001 111 per diem 
No absolute drought his occurred at Greenwich 
this year ind the only partial drought was from 
1 ebruary 1 l» March a a period of thirty three 
days during which the total rainfall was 0-.4 in 
lhe spring drought of 1893 is probably the most 
severe of recent years the absolute drought eon 
tinued for lorty four days whilst the partial 
drought at Dungeness lasted for 127 days, and 
at North Ocktnden Romford Essex for 128 
| d tys The abnorm il summer of 1911 experienced 
I three absolute droughts at Greenwich April 11 
I to 24 fourteen days July 1 to 23 twenty three 
' days and August 2 to 18 seventeen days There 
I was an exceptionally long partial drought con 
* tinumg for fifty days from June 30 to August 18, 
the aggregate measurement of rain during the 
period w is o 3 3 in \s m tnv as three absolute 
droughts occurred in London in the years 1868 
j and 1887 and four in the year 1858 In 1880 
there w as in absolute drought for twenty eight 
days—from August 9 to September 3 In the 
year 1716 it is recorded that in consequence of 
a long drought and a south west wind the River 
Thames became so low that thousands of persons 
| passed across on foot under the irches of I ondon 
Bridge 

1 There is a great diversity in the periodicity of 
rainfall and two consecutive summers often 
differ widely from each other, as shown by the 
rams in 1920 and 1921 In 1903 a remarkably 
wet year the aggregate measurement of rain at 
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Greenwich for the six months Apnl to September 
was aa si m whilst for the following summer 
1904, it was 8 69 in British Rainfall dealing I 
with observations from 1736 to 1891 shows that 
during; the first forty years the rainfall in only 
nine years reached the average and from 1738 
to 1763 a period of twenty five years there is 
only one year above the average this is a more 
persistent drought than has occurred in the nine 
teeoth or twentieth century There was a sue 
cession of wet years ending with 1883 and th s 
was followed by a very dry period In the tuentj 
years 1883 to 190a the Greenwich observations 
show an aggregate deficiency of rain amounting | 
to more than 40 in Dur ng this period there 
were sixteen years with a deficienci one year 


with the average fall, and three years with an 
excess Each year from 1895 to 190a had a 
deficient rainfall the total deficiency m the eight 
years amounting to 35 5 in 
The question of interest is now When will 
the exceptional heat and drought of the present 
year cease? The absence of ram is continuing 
well into July and each week the drought is 
becoming more serious over the whole country 
The increased interest m meteorology, brought 
about by the late war has added much to the 
staff and efficiency of the Meteorological Office 
F very effort is being made to improve our know 
ledge of the weather changes and probably in a 
few years it wilt become possible to predict the 
chief characteristic features of a season 


The Scarcity of Swallows 


By Dr Halier 


F OR some years past certain ornithologists ha\e 
directed attention to the decreasing number 
of swallows seen in the British Isles during the 
months from April to September This dimmu 
tion was particularly marked in 1918 and 1919 
less so in 1930 but is still more apparent m the 
present yeir For a time the scarcity was denied 
by many or stated to be only of local occurrence 
but the condition of affairs during the present 
season is sufficiently well marked to conimce the 
most sceptcal 

The swallow economically is one of our most 
valuable birds its food consisting practcally en 
tirely of insects and any scare ty of these birds 
removes a most important factor in the destruction 
of injurious insects The causes which have led 
to this scarcity are not at present all known but 
there are some which have been operiting for 
considerable time past and their effects re no v 
making themselves felt 

Tirst there is the deplorable mortal ty of 
migrants which takes place around our coasts in 
connection with the lighthouses and lightships 
and as has previously been pointed out a con 
siderable percentage of these birds might be 
saved Something towards minimising th s 
danger has already been done but the swallow s 


F Collinge 

a day migrant and so largely if not entirely 
escapes this danger 

The enormous increase of the house sparrow 
during recent years has undoubtedly had much to 
do with the decrease of the swallow Not only do 
the sparrows take up their abode in the swallows 
nests but they molest and persecute the birds 
during the whole period of ncubation In the 
United States there has of recent years been a 
\ery serious decrease in the number of house 
martins due to th s cause 

There ire however other causes for the 
present scarcity vhich do not arise in this 
country In 1918 and 1919 the continuous 
waves of June migrants were unobserved or of 
very short duration and during the present season 
they have been still fewer all of which clearh 
indicates a diminishing immigration Moreover 
in 1919 and 1920 the majority of the swallows 
commenced their southern migration early m 
August 

In view of the importance of the swallow 
economically the question is one calling for im 
mediate attention and investigation and until we 
know more about the matter it might be well to 
place this bird and its eggs under stricter pro 
tection 


The King George 

A rUNC 1 ION of special interest and import 
mce in the history of the Port of London 
was performed on Friday last when the King 
visited North Woolwich for the purpose of open 
mg and naming the new dock of the Port of 
London Authority which has been under construe 
ti|h since 1913 

The addition to the enclosed water area of the 1 
port amounts to 64 acres and as the depth of the 
dock is 38 ft the new accommodation will prove 
extremely useful for large ocean going vessels of , 
me present day The dock is entered by a lock 
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V Dock, London 

800 ft long and 100 ft wide having a depth of 
4S ft over its sill at high water and 30 ft less 
it low water The capacity of the chamber can 
be increased to a maximum length of 910 ft by 
placing a caisson in a special recess instead of 
using the innermost pair of gates The dock 
averages 600 ft in width but tapers from east 
to west On the north side there is a concrete 
quay wall of the ordinary type On the south 
side a somewhat novel arrangement has been 
adopted Projecting into the dock, and parallel 
with the quay line at a distance of 54 ft there 
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from, is a series of seven jetties 22 ft wide 1 
leaving an intervening space of 32 ft in width 
between them and the quay The object of this 
is to enable barges to pass on the inner side of 
the jetties so that vessels may simultaneously dis 
charge their cargoes into barges on both sides 
and, at the same time land goods on the quay 
The jetties are equipped with cranes which are 
able to command the vessel s hold the inner 
barges and the quay It should be pointed out 
that a high proportion of the goods brought into 
the docks at london is convevcd by barge or 
lighter to their ultimate destination 

The north quay is to be flanked by double story 


| sheds, of which so far only one is constructed 
These are designed in reinforced concrete, with 
brick panelling On the south side seven single 
story sheds of steel framing with corrugated iron 
covering have already been provided 

At the western end of the new dock is a dry 
dock 750 ft long with an entrance 100 ft wide 
and a depth of wa er over sill of 35 ft 

Connection between the new dock and the 
adjoining Royal Albert and "Victoria system is 
made by means of a passage 100 ft in width 
The King graciously acceded to the request 
tint the new dock should be called the King 
George V Dock and named it accordingly 


Notes. 


The Osins prise of 100 000 francs has been aw arded 
by the Academics of the Institute of France to Gen 
Femf CMG Directoi General of Trench Military 
Telegraphs in recognition of his work in the develop 
ment of wireless telegraphy for war purposes Gen 
Ferri6 has been well known as an acknowledged 
authority on wireless matters for many years and as 
the head of the French military wireless telegraph ser 
vices it fell to him to initiate the whole organisation 
of the wireless arrangements in the fighting forces of 
France during a period when greater advances were 
being made than at anv other time in its history 
He was responsible for the equipment and working of 
the famous Fiffel Tower station and for the mstalla 
tion of the powerful station at I yons in 1917 as well 
as for the completion of the still more powerful station 
near Bordeaux com nenced during the war by the 
American Army Gen Ferrif had much to do with 
reducing the thermionic valve from a laboratory ap¬ 
pliance to a piece of everyday wireless apparatus and 
in devising wireless equipment for aircraft and in 
earlier days was one of the first successful expcri 
menters with the electrolytic detector In recognition 
of his work the he norarv degree of D Sc has been 
conferred upon him by the University of Oxford 
Sir Robert Hadi ifld has expanded his reply to the 
American deputation of engineers who attended in 
I ondon to present him with the John Frit* medal into 
an address of thanks which has just been printed in 
the form of a substantial pamphlet with numerous 
illustrations The address sketches the services ren 
dered by British and American engineers to the Allied 
cause during the war outlines the record of the 
Institution of Civil Engineers and gives an account 
of the members of the American deputation The 
movement which has resulted in the establishment of 
the United Engineering Society of the United States 
is commended as having brought together a large 
number of distinct technical institutions housed them 
in a common building, and provided a common 
Ubrarv so furnishing an excellent object lesson in the 
organisation of scientific and technical effort A 
description is then given of Sir Robert's own metal 
lurgical research work especially in regard to the 
invention of manganese steel the alloy which pot 
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sesses such an unusual conbination of mechanical 
and magnetic properties and of the allov of iron and 
silicon nowr so widely employed under the name of 

low hysteresis steel in the construction of trans 
formers and other electrical appliances The conchid 
ing sections of the address deal with the growth of 
sciencp and the value of research to civilisation the 
subiect being illustrated lv an account of the history 
of the Royal Society and of some of its more famous 
fellows The present occasion is a good one for 
directing attention to the close bonds which unite 
men of science and technologists in our own country 
and in the United States and to the advantages which 
are to be derived from an even closer ro operation in 
the future 

Thf council of the Royal Society of Arts has 
decided that in future the Colonial section of the 
society shall be known as the Dom mons and 
Colonies Section ’ 

Mr A J Balfour has been elected president of 
the British Acadcmv in succession to Sir Frederic 
Kenvon M Henri Pirennc past president of the 
Belgian Academy has been elected a corresponding 
fellow and Bishop G F Browne formerly Disney 
professor of archaeology in the l niversity of C«m 
bridge an honorary fellow of the acidemv 

Thf following have bee 1 elected as officers and 
members of counc 1 of the North East Coast Institu 
tion of Engineers and Shipbuilders for the session 
iqat 22 —President Sir William J Noble Bart 
Vice Presidents Mr C W Cairns Mr A La ing 
Mr C D Smith and Mr R Wallis Members of 
Council Mr B C Browne Prof C J Hawkes 
Mr R Hinchlifle Mr H La ing and Dr J E 
Stead Hon Treasurer Mr R H Winstanley 

Ik accordance with the provisions of section 2 (6) of 
the Dyestuffs (Import Regulation) Act 1 qao the 
President of the Board of Trade has appointed a 
Committee to advise the Board with respect to the 
efficient and economical development of the dye- 
malting industry The members of the Committee 
are —Mr W J U Woolcock, M P (chairman) Mr 
Percy Ashley CB (Board of Trade) Sir Henry 
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Birchenough Mr W H Dawson Mr G Douglas 
Mr E V Evans Dr M O Forster Mr L B 
Holliday Dr Herbert Levinstein Prof G T 
Morgan Mr J Morton Mr Max Muspratt Mr T 
Taylor Mr N Thomas (Admiralty) and Mr G S 
Witham (War Office) An additional representative 
of dye using interests is to be appointed shortly 

Thb Royal Asiatic Society has decided to celebrate 
the centenary of the birth of the late Sir Richard F 
Burton by the institution of an annual memorial lec¬ 
ture and a medal bearing his effigy Burton was a 
pioneer and an explorer of the first rank who studied 
his fellow men profoundly and by his wonderful 
knowledge of the literature and life of the Arabs did 
much to bridge the gulf between East and West His 
journeys to the forbidden cities of Mecca and Harer 
will long be remembered as exploits as full of daring 
as they were of scientific importance A fund to be 
known as the Burton Memorial Fund has been 
opened and a national appeal for ubscnptions is being 
made The hon secretaries of the memorial fund 
committee are Dr F Grenfell Baker and Mr N M 
Penzer and subscriptions should be dispatched to the 
Manager the National Provincial Union Rank of 
England Union Bank Branch Oxford 

Emphatic corroboration of recent correspondence 
in our columns upon the supply and cost of German 
publications is provided by a letter addressed to the 
Times signed by the Vice-Chancellors of the Universi 
ties of Liverpool Sheffield and Manchester and the 
Principals of Armstrong College Newcastle and 
Birmingham University At each of these institu 
tions the librarians have found it impossible to obtain 
current German scientific literature by reason of the 
operation of the Reparations Act There has been 
a complete stoppage of delivery through the Customs 
of books of German origin while books which have 
been ordered direct from agents in Germany are 
delayed for an Indefinite period Even when it has 
been proved that the order was placed before the 
present Act came into operation and the 50 per cent 
Customs charge has been paid under protest books 
are still undelivered The writers of the letter em 
phasise the fact that it cannot be regarded as patriotic 
to cut off from this country all knowledge of scientific 
progress m Germany on the contrary it is to the 
advantage of our trade and ultimate prosperity to 
know without delay every addition to knowledge 
made in Germany as in other countries German 
journals of science and other publications devoted to 
the advance of knowledge cannot be regarded as 
entering into competition with British journals and 
books and vigorous protest is made against the inter 
pretation of the Act by the Board of Trade to include 
such articles 

Thb University of Calcutta has published as the 
first of its senes of anthropological papers an essay 
by Mr Panchanan Mitra on the prehistoric arts and 
crafts of India Beginning with stone implements 
Mr Mitra traces their development m the Palaeolithic 
and Neolithic types Then follows a chapter on cave 
paintings and carvings containing much information 
which will be novel to English readers These are 
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held (o indicate an Indo-Australian culture-contact 
from the late Paleolithic up to Neolithic times On 
the general question of prehistoric arts and crafts the 
author accepts the view of Dr Coomarswamy that to 
this Mykenean facies belong all the implements of 
wood work weaving metal work pottery etc to¬ 
gether with a group of designs including many of a 
remarkably Mediterranean aspect others more likely 
originating in western Asia The wide extension and 
consistency of this culture throughout Asia in the 
second millennium bc throw important light on 
ancient trade intercourse at a time when the eastern 
Mediterranean formed the western boundary of the 
civilised world Thus the veil which has hitherto 
concealed the origins of ancient Indian culture is 
being gradually lifted and the University of Cal 
cutta is to be congratulated on its efforts to extend 
this knowledge by the aid of native scholars like Mr 
Panchanan Mitra 

Thb second part of Mr Rhys Jenkins s paper read 
before the Newcomen Society on The Rise and Fall 
of the Sussex Iron Industry deals at some length 
with the techn cal aspects of the subject although the 
historical material available is somewhat scanty The 
ore most commonly used was a day ironstone 
occurring in nodules and thin beds towards the bottom 
of the Wadhurst Claj It was worl ed mainly by 
means of bell pits about 6 ft in diameter at the 
top which widened towards the bottom and were 
generally shallow being rarely more than 20 ft deep 
These beds have been worked from Roman times 
onwards Mr Jenkins quotes 11 full the descrption 
of the process of iron making published by John Ray 
in 1674 From this it is clear that the ironmaster* 
always mixed together different k nds of ore The 
roasting process is first described and afterwards the 
method of charging and operating the blast furnace 
The period of six days was called the Foundav ' 
and about eight tons of iron were made in this time 
The methods of working the iron at the forge or 
Rammer in the Tinery and Chafery are also described 
Mr Jenkins condi des that the industry began to 
decline during the Commonwealth period and be 
came extinct about the end of the eighteenth century 
He discusses possible reasons (or this decay and 
concludes that it was due neither to the competition 
of mineral fuel nor to a failure in the supjrfy of char 
coal He appears to think that it may have been 
connected with the question of power used for work 
ing the bellows of the blast furnace and the hammer 
of the forge Water power waa used for this purpose 
throughout the country and the Weald was Inferior 
to for instance Shropshire as regards both rainfall 
and the hfad of water which could be utilised The 
author also considers that foreign competition was 
more acutely felt in the Weald than, in the northern 
districts 

Thb June issue of the Decimal Educator a quarterly 
publication of the Decimal Association contains much 
interesting information respecting the progress of the 
metric system The introduction of metric weights oa 
the Chinese railways which is now an accomplished 
fact was effected without trouble end has given ns* 
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to no complaint* A notice uiued recently by the 
Government of Malta announced that the metric 
system vu to come into force on July 1 It has been 
made obligatory in dealings with the Customs Depart 
ment a* a preliminary to enforcing its use in general 
trade in the Island The unsatisfactory manner in 
■which decimals are taught in the United Kingdom is 
-the subject of an instructive article in which It is 
stated that although teachers as a body are supporters 
of the metric system the accepted methods of teaching 
arithmetic place the decimal fraction in an unfavour 
able light by giving unnecessary prominence to con 
■version sums and in this way seriously handicap 
decimal reform It is urged that so far as possible 
all reference to vulgar fractions should be emitted from 
the teaching of decimals and that the examples neces 
sary to explain the meaning of decimals should be 
drawn from the metric system and decimal comage 
with an occasional sum involving such British 
measures or coins as are connected by decimal rela 
tions A useful chart illustrates the progress made 
in the adoption of the metric system during the last 
hundred years The consistently upward trend of the 
curve and the particularly sharp rise during the past 
ten years are noteworthy and indicate that as each 
new country joins m the competition of international 
trade its national weights and measures are aban 
doned and the metric system adopted in preference 
The Nat onal Inst tute of Agr cultural Botan> 
which was organised with the object of improving 
the seed supply in the United K ngdom is no 
making arrangements to conduct a comprehens ve 
senes of yield and quality trials of wheat oats and 
barley to commence dunng the season 1921 22 Thr 
trials will be carried out on a uniform and scientific 
system in several parts of the country and final re 
ports on which the granting of certificates of mer t 
will be based will be issued after the harvest of 1924 
The tnals will be open to all who can show that 
they have in their exclusive possession new or 1m 
proved varieties or strains of any of these cereals and 
undertake to refrain from placing them on the 
market previous to the issuing of the final report on 
their merits except with the institute ■ consent The 
testing fee will be limited to the actual cost of the 
trial Full particulars of the scheme can be obtained 
from the Secretary National Institute of Agricultural 
Botany 10 Whitehall Place London S W i 
Nos 1-9 in vol vi (1920) of the Entomological 
Series published by the Agricultural Research Insti 
tute, Pusa are devoted to a senes of papers on the 
life-hlstones of Indian Microlepidoptera by Mr T B 
Fletcher It Is mainly within the last fifteen years that 
any serious attempt has been made to acquire a know 
ledge of the species of the small moths which occur 
in India In 1889 only 225 had been enumerated 
while at the present time 2422 specie* contained in 
about 458 genera are known In spite of this large 
number Mr Fletcher remarks that we are merely 
beginning to learn what kinds exist in, the Indian 
Empire where there are still enormous areas abso¬ 
lutely unknown so far as Microlepidoptera are con 
earned In this senes of papers a great deal of scat 
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tered information is brought together in a convenient 
form and short accounts are given of the life histones 
of a very large number of species Many of the 
latter together with their larva and pupae are well 
figured in a senes of sixty-eight plates which accom 
panies the letterpress 

Dr Marjorie O Connell (Bull Amer Museum 
Nat Hist vol xln p 643 1920) describes Jurassic 
ammonites from Viftales western Cuba which prove 
the beds containing them to be of Oxfordian age 
Ihe author points out that in a recent paper by Dr 
M S Roig previous descriptions of Mexican species 
have become included as though they came from Cuba 
More may be expected however from Dr Roig s 
extensive collections and Dr O Connell will no doubt 
pursue her stud es in this almost untouched field 

In Bulletin 597 of the U S Geological Survey with 
its large geological map on the scale of 1 250000 
Mr B K Emerson provides a handbook to The 
Geology of Massachusetts and Rhode Island a region 
associated w th Boston Bay one of the most famous 
natural gateways of North America Students it 
Harvard and cit * ns of Prov dence n the drowned 
valley of the Blackstone River or of Pittsfield across 
the picturesque and dissected uplands of Berkshire 
will welcome th s record of the geolog cil history of 
their States Fascinating reproductions of the earlv 
Dmosaurs of Irassc times are given from models 
ncluding Stegomus known from its armour only 
and the b pedal Anchisaurus The reader requ res 
geological tra n ng but this should not be lacking 
n the abundant secondary schools of Massachusetts 

Special interest attaches to a recently published 
Bulletin of the 1 S Geological Survey on The Iron 
and Associated Industries of Lorraine the Sarre Dls 
tret Luxemburg and Belgium by Messrs Alfred 
H Brooks and Morris F La Croix The bulletin 
gives an exhaustive description of the position in 
these districts and of their future possibilities and is 
full of valuable statistical information most care 
fully collected At the moment the following passage 
written with reference to the Sarre coalfield is per 
haps the most interesting for British readers — It 
has long been recognised in Germany that the Govern 
ment mines were less efficiently operated than those 
in private hands Evidence of this difference is found 
m the reported cost of production The average cost 
per ton of coal mined in the years 1906 to 1910 v,at 
11 54 francs for the private mines and 1350 francs 
for the Government mines This ratio of cost appears 
to have continued for 1913 when the average profit 
as reported was 2 50 francs per ton for private mines 
and 2 15 francs per ton for Government mines m 
spite of the fact that the private operators sold their 
coal cheaper than the Government Further 
evidence of the better practice in the private mines 
is afforded by the annual coal recovery per miner 
which in 1913 was 361 tons for private mines and 
229 tons for Government mines * 

Perthshire has been fortunate in that on two occa. 
stons when there was a fall of meteorites specimens 
and data of a trustworthy nature have been obtained. 
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In the latest issue of tb« Transactions and Proceedings 
of the Perthshire Society of Natural Science tyol vu 
part a, 1919*00) Mr Henry Coates describee fully all 
the data regarding the occurrence of the meteorite 
fall in December, 1917, and the paper contains appen¬ 
dices regarding the fall of 1830 records of distances 
contained in tabulated form and a report by Mr 
W F Denning on the path of the meteor The 
author has added eleven illustrations from photo¬ 
graphs taken at the time and some diagrams This 
part of the number also contaiis a short paper on 
the occurrence of the horned pond weed (ZannuhelUa 
palustrU Linn ) in Keltie Loch near Dunning by Mr 
J R Matthews 

According to an article in La Naturt for June 35 
the French Navy during the recovery of materials 
from many of the vessels sunk during the war has 
greatly improved the oxy-acetylene torch of Picard so 
that it can be used under water The addition which 
has rendered this possible is a small bell shaped vessel 
surrounding the oxy-acetylene flame which is kept 
supplied with compressed air After the flame is alight 
and the stream of compressed ar established the 
torch may be plunged into water without being extin 
guished If by any accident it was extinguished it 
was necessary for the diver to ascend to the air to light 
it again Under the auspices of the French Depart 
ment of Scientific and Industrial Research M Come 
has recently made a further addition to the torch 
which makes it unnecessary to ascend to relight it A 
tube containing in alkaline metal and an oxidiser is 
attached to the torch and can be moved to the mouth 
of the bell On removing the cap from the end of 
the tube the chemical action of the water on the mix 
ture produces a flame which relights the torch The 
addition has greatly increased the number of under 
water uses to which the torch can be put 

Thk Journal of the Washington Academy of 
Sciences for April 4 contains two communications 
which deal with the steps taken by the United States 
to acquire a better knowledge of the properties and 
behaviour of the oceans which wash its shores 
Under the auspices of the National Research Council 
a conference of representatives of the nations around 
the Pacific Ocean was held in Honolulu in August 
1900 to consider what knowledge with regard to 
that ocean was available and in what directions there 
was most urgent need of its extension As a result 
it is expected that during the present year several 
volumes dealing with the scientific exploration of the 
Pacific will be published The opportunity afforded 
by the Ice Patrol of the Atlantic In 1930 was utilised 
by Mr A L Thuras of the Bureau of Standards 
to test the trustworthiness of the method of deter 
mining the salinity of seawater on board ship by 
measuring its electrical conductivity It was found 
both trustworthy and convenient and it Is proposed 
to set up a self-recording apparatus baaed on the 
method which will give the temperature density and 
salinity of the water 

Iv a paper read to the Physical Society on June 34 
Mr S Bu t terworth dis cu ss es the errors due to 
rsperlty and eddy-current effects in inductometers 
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At low frequencies these errors are negligible but 
at telephonic frequencies they have to be oonstderad, 
and in radio-telegraphy the corrections which have to 
be applied are of the sane order as the quantities 
measured Making the assumption that the capacity 
effects in two coils having one end In common can 
be represented by two condensers shunting each coil 
and by another condenser jotnmg their free ends, the 
author obtains formula which are In good agreement 
with experiment When the secondary e m f induced 
in a secondary circuit is in exact quadrature with the 
current in the primary the mutual inductance is 
pure This assumption is made in the proof of 
the Heaviside and Carey Foster inductance bridges 
The author works out the theory of these bridges on 
the assumption that the mutual inductance is not 
pure but vanes with the frequency Experimental 
venfications of the theory are given 

In the Journal of the Franklin Institute for May 
last L W Austin describe* experiments made to 
determine the directions from which the atmospheric 
disturbances noticed in radio-telegraphy appear to 
come The mam observations were made in the West 
I idles California and Washington The author con 
eludes that on the Atlantic coast of the United States 
the disturbances come either from the direction of 
Mexico or from that of the Allegheny Mounta ns On 
the Pacific coast the d sturbances are m ch weaker 
and their direction is more variable They seem to come 
from centres at much shorter distances and generally 
in the direction of mountai is At Bremerton and Astoria 
most of the disturbances come from the direction of 
Mount Ranier a lofty and isolated peak In Porto 
Rico the disturbances were mainly of local origin and 
very diffuse When they came from the sea there was 
generally land at no great distance in that direction 
When the disturbances increase with increase of wave 
length is at Washington they come from distant 
origins when they vary 1 ttle with wave length as at 
San Francisco and San Diego the focus of the dis¬ 
turbance is near at hand The origin of the disturb 
ances seems to be m the upper atmosphere probably 
between masses of air at different potentials The 
results obtained indicate that a world-survey of these 
static disturbances would lead to important results 
In electroculture it is customary for the high 
potential wires to be placed horizontally and parallel 
to one another above the grow ng crop As die 
number of wires is limited the quest on arises as to 
how far the electric force at the ground level is 
uniform In a paper to the Physical Society reed 
on June 34 Dr Chree give* simple formulae show¬ 
ing how the potential gradient at the surface of aero 
potential (generally the ground level) depends on the 
height and spacing of the wires These formulas will 
be of use in practical work It is probable that a 
high potential gradient is injurious and a tow 
potential gradient beneficial in certain cases It is 
important therefore to obtain uniformity of conditions 
for this should at least make it easier to draw con¬ 
clusions at to the mantt of electroculture An imme¬ 
diately useful deduction from the author's fonaul* 
Is that a very uniform set of conditions can be secured 
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at crop level if the distance between adjacent wires 
does not exceed the height of the wires above the 
crop It has to be remembered however that when 
there is an appreciable excess of ions of one sign in 
the atmosphere the values of the electric fines w II 
be affected 

It is well known that Hooke s law of propor 
tionallty of force applied and deformation produced 
holds far solids only so long as the deformation is 
not large The same may be said with regard to the 
corresponding law for the deformation of viscous 
liquids In order to discover some more satisfactory 
form of relation between deformation and force in 
either case Dr P O Nutting has m ide observations 
of the shear of \amus materials between parallel 
plates 5 cm by 10 cm in area and oa cm apart 
his results are given m the Mav issue of the Journal 
of the Franklin Institute He firds that in all 
cases the deformation at a given temperature 
is proportional to a power of the force which 
vanes for different materials from 074 to 35 
Further it is projorti nl to 1 power of the 
time of application of the force wh eh varies for 
different naternls from o to 091 the low value 
being characteristic of solids and the high one of 
liquids Di Nutting finds that the new law is applic 
able in other than mechanical fields In a dielectric 
for example the electrical disj lacement is propor 
tion-il to a power of the applied electric field which 
varies from 054 for paper to 1 16 for xjlenc and 
also to a power of the time of application of the field 
which varies from 074 for bakelite to -oa for mica 
For the best technical insulating matenals the power 
of the force is nearly to and the power of the time 
nearly zero 

About siv months ago Luppo Cramer published 
his discovery that phenosaframne has the remarkable 
property of desensitising photographic plates without 
interfering with the developable image that his been 
impressed on them as in the course of ordinary 
exposure We have already referred to this and to 
the solution that Messrs Ilford have put upon the 
market that enables the most sensitive plates to be 
developed with no more precaution as to the safety 
of the light than would be necessary if the plates 
were one two hundredth more or less as sensitive as 
they are In the British Journal of Photography for 
June 17 and 34 Messrs A and L LumiAre and A 
Seyewetz give details of experiments they have made 
on this subject They have examined the desensitis¬ 
ing action iff a large number of other saframnes and 
find that while several are comparable in this matter 
to phenosaframne none show any appreciable advan 
tags to it, qxcept that cresosafranme is more easy to 
wash out of a gelatine film Many other organic 
bodies show a notable, and even useful degree of 
desensitising effect, but for general purposes pheno- 
Safranlne is superior to them all There appears to be 
no well-defined relation between the constitution of 
dyes and their desensitising properties Phenosaframne 
does not act merely at a light filter, for it transmits 
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red and violet for both of which it desensitises But 
if the plate is wished after treatment with the de- 
sensitiser as the dye disappears the original sensi¬ 
tiveness is restored It is therefore assumed that 
the dye forms an adsorption complex of much tower 
sensitiveness than the original silver bromide and 
that this complex is unstable enough to be gradually 
decomposed by water The authors have also 
examined plates treated with various typical desensi- 
tisers by exposing them in a spectrograph and esti¬ 
mating the loss of sensitiveness to light of different 
wave lengths 

Tub summer meeting of the Association of Science 
Teachers was held at Cambridge on July 9 In the 
afternoon Dr Aston gave a lecture at the Caiendish 
I aboratory on Atoms and Isotopes Early ideas of 
the structure of matter leading up to the formulation 
by Dalton of the atonic theory were reviewed and 
it was shown that the progress made in chemistry 
during the nineteenth century which depended on the 
exact work done in the determination of atomic 
weights had been insp red bv D ilton s postulates In 
order ti explain fraction il atomic weights Crookes 
had suggested that an element might be a mixture of 
atoms of v rjing weight lut this was regarded as 
unlikely until in 1910 Sir Trnest Rutherford s work 
on rad o-activitv showed th it various forms of lead 
obtained Iv radio actne chuig s had slightly different 
atomic weights thi u(,h their chemical (roptrties were 
identical To these substances Prof Soddi gave the 
name of isotopes The method of positive ray 
analysis due to Sir J J Thomson was then utilised 
By this means it was found that neon—atomic weight 
302—was probably a mixture of two isotopes of 
atomic weights 20 and 22 and after much labour a 
gas was obtained differing in density bv 07 per cent 
from the original the experimental error being 02 
per cent This was not conclusive but more exact 
methods of positive ra> analysis have shown that neon 
is made up of two constituents of atomic weight ao 
and 22 in the ratio of about 9 to 1 Similarly chlorine 
ha* been shown to consist of at least two isotope* of 
weights 35 and 37 and quite recently they have been 
separated The work done shows clearly that the 
important property of an element is the atomic 
number or the positne charge on the nucleus of the 
atom and it is this alone which determine* the 
chemical properties of the element 

The Journal of the British Science Guild for June 
contains an article by Sir Richard A S Redmayne 
on the world position in relation to coal Great 
Britain has been unfortunate m her recent experi¬ 
ences Prior to the war *he exported about 73,000 000 
tons of coal plus 21 500 000 tons shipped as bunker 
coal, making 94 500 000 tons or 3a per cent of her total 
output But in 1919 this total was only 473 million 
tons, 206 per cent of the production In the present 
year the figures will doubtless be still more unsatis¬ 
factory Other countries have also produced leas 
coal The entry of China as a competitor in the coal 
markets of the West is significant Oil it is stated. 
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cannot become a real menace to the coal trade aa | 
the amount available is only one sixteenth of that 
needed to diaplace coal and much of this n required 
for other purpotea A summary of addreaaea delivered 
at the annual dinner of the Guild by Field Marshal 
Sir William Robertson Col Sir Ronald Ross the 
Very Rev Dean Inge the Right Hon Lord Rayleigh 
and the Right Hon Lord Bledisloe is also included in 
this issue of the Journal Sir William Robertson 
made some illuminating comparisons between mill 
tary experience of the past and the scientific warfare 
of the present day He remarked that the day of the 
amateur Is past and that those who aspire to exercise 
Ministerial control over the destinies of this country 
should attach greater importance to the value of 
science The administrative activities of the Guild 
fill a considerable portion of the issue Special import 
ance attaches to the report of the Committee on the 
Utilisation of Science m Public Departments atten 
tion being directed to the position of scientific research 
workers in regard to tenure of service salary super 


| annuatton etc The attitude adopted by the Scientific 
Research Department of the Admiralty towards the 
individual university worker whose researches bear on 
Admiralty requirements is spoken of with approval 

A favourable opportunity of obtaining books in 
general literature and on scientific subjects In new 
condition fit prices considerably below those at which 
they were published Is presented by Messrs W 
Heffer and Sons I td Cambridge in their 
Remainder catalogue (No soi) which has just 
been issued It contains 485 titles and is worthy of 
perusal 

The most recent catalogue of Mr F Edwards 
83 High Street Marylebone W 1 is No 416 entitled 
Australasia and the South Seas It gives par 
ticulars of some 813 works relating to Australia 
New Zealand Tasmania New Guinea and the 
islands of the Pacific Some very choice and rare 
volumes are included 


Our Astronomical Column 


Recent Mbtfoks —Mr Denning writes — On 
July 5 there were two showers in prominent activity 
supplying large slow tioving meteors The radiants 
were at 243°+65° and a28°+s8° These positions are 
some distance east of the radii it point computed for 
Pans Winnecke & comet but it is possible the comet 
and meteors may be associated the discordances 
having been brought about by perturbations Fire 
balls were observed at Bristol on July 5 nh 40m 
GMT from radiant a43°+6s° on July 9 nh 54m 
from radiant 238°+18 0 and iah 47m from radiant 
343°+ ia° A well defined shower of swift streaking 
meteors was observed from the latter position on the 
night of July 9 


Another Plan of Calendar Reform —Prof Ren£ 
Baire (Dijon) contributes an article to Revue Scten 
ttfique 1931 No 9 in which he points out several 
drawbacks (chiefly from a statistical point of view) 
attaching to the proposal to place certain days in 
each year outside the weekly and monthly reckoning 
Hu plan of evading the difficulty u bold and novel 
and consists in shortening the greater number of weeks 
to six days A Saturday would occur only on die 
thirty first day of the month—that is five times In the 
year or six times in leap-year The months are left 
nearly as at present but the missing days of February 
are supplied The following is the suggested table — 
January 30 February 30 March 31 April 30 May 31 
June 30 July 30 August 31 September 30 Octo¬ 
ber 31 November 30 December 31 In leap-year 
July has 31 days 

The 1st 7th 13th 19th and 25th days of ec 
month would be Sundays there would thus be sixty 
Sundays in the year instead of the present fifty two or 
fifty three The author seeks to disarm ecclesiastical 
criticism by pointing to thu increased number, he 
also notes that the feasts of January 1 November 1 
and December 35 would always occur on Sunday 
while if Easter were fixed to the date April r it would 
be preceded by a Saturday It is proposed that die 
additional Sundays should take uie place of the 
present Bank Holidays thus making the number of 
working days in the year much the same as at present 
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While the scheme has son c obvious advantages it 
is doubtful whether public opinion could be brought 
to sanction such a revolutionary iJiinge 

Thb Variable Nebula in Corona At stralis —Bui 
letin 20 of the Hclwan Observatory contains a photo¬ 
graphic research by the director H Knox Shaw 
of the variability of this nebula and the neighbouring 
star R Coron® Australis The star magnitudes were 
deduced by comparison with standard fields at the 
same altitude the incidental result being derived 
that the graph connecting magnitude with diameter 
of image shows decided curvature m the direction of 
enlargement of the image of the fainter stars There 
are five variables in the field besides R Coron® viz 
S and T Coron® C P D -37 8450° (shown by Mr 
Innes to be an Algol variable with period just under 
twenty six days a minimum of this star was ob 
served at H el wan in 1915 August 9) and two other 
stars Except for the Innes star the variations 
appear to be irregular and Mr Knox Shaw con 
lectures that they may be due wholly or in part to 
the absorbing medium which he assumes to cover the 
whole region as its sta? density is distinctly less 
than that of the neighbouring sky The variability 
of the nebula is next discussed Its structure is shown 
to be made up of a senes of rings and knots which 
apparently remain m situ, but alter In relative bright 
ness Inis is analogous to the behaviour of the 
nebulosity round Nova Persei and Mr Knox Shaw 
has examined the results to see if there is any con 
nection between the changes of the star R Coron® 
and those of the nebula There is suspicion that 
the nebular changes follow those of the star at a ten 
day interval but the interruptions of the senes of 
photographs by moonlight render it difficult to con 
firm this If correct and if it be due to an emana 
tion travelling from the star with die velocity of 
light the distance of the object would be about 
100 light years It is pointed out that Hind ■ and 
Hubble s variable nebulae are also near variable stars 
ind in regions of the sky that give evidence of the 
intervention of absorbing matter 
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An Interferometer for Testing Camera Lenses 1 


INTERFEROMETERS for the testing and correc 1 lg i and a side elevation in Fig 2 Light from 

1 turn of prisms and of lenses (for axial pencils) have a suitable source is reflected by a mirror 10 into 

been described in the Philosophical Magazine the interferometer \ convex spherical mirror 001 

(vol xxxv Jmuarj 1918 p 49) In its simplest is so disposed that its centre of curvature coincides 



with the focus of the lens 14 which 
is under test In these circum 
stances a beam the wave front of 
which is a plane perpendicular to 
the axis of the lens will after pas 
sage through the lens be reflected 
back on its own path b\ the convex 
nirror and if the lens be free from 
phencal aberration the reflected 
beam will after passage through 
the lens once more have a plane 
wave front If it has not then the 
departure from planeness will pro¬ 
duce interference bands which form 
a contour map of the corrections 
which will have to be applied to the 
lens to make its performance per¬ 
fect 

An apparatus which will test for 
axial pencils only is of course of 
little use for testing camera lenses 
The modifications essential for the 
latter purpose are (1) means of 
rotating the lens about a line at 
right ingles to the axis and passing 
through the second principal point 
and (2; mechanism whereby simul 
taneousl) with the above rotation 
of the lens the convex bark reflect 
mg mirr r is automatically moved 
away from the lens in such a way 
that its centre of curvature always 
falls on the plane perpendicular to 
the axis of the Uns on which the 


lens is desired to form its image 
The rotation of the lens car 


form the instrument resembles the well 1 nown Michel riage is effected by means of d bar 105 parallel to 

son interferometer the essential optical difference being the axis of the lens and extending to the outer edge 

that the two interfering beams of light are brought of the interferometer Hie second requirement is 

to a focus at the eye of the observer The principles fulfilled bv a flexible connection being led from the 

of the prism interferometer have been applied to carriage on which the mirror is adjustably mounted 


• ,\Y • 


B C D 


F10 s — InMrfarafmu of* pbotofnph e Wn« for tx al ind oUiqtM bauu 

photographic lens testing in the camera lens inter- and over a pulley to a weight and by there being 
ferometer recently constructed by Messrs Adam upon the carriage a roller which by the action of 

Hilger Ltd A plan of the instrument 1 s shown In the weight is retamed in contact with a cross-bar 

1 Abrtrwtof» psptr nti bribrt th* Oj* d See «ty « Ajmi 14 by mounted on the axial bar 105 and at right angles 
t Twysww to it 

NO 2698, VOL 107 ] 






636 


NATURE 


[July 14,1931 


Adjustment* are provided for bringing the second 
principal point of the lent under teat on to the axis 
about which it u rotated by the bar and also for 
bringing the centre of curvature of the mirror exactly 
on the axis of the roller above-mentioned and on 
the optical axis of the lens The distance from the 
centre of the roller in the axial position to the axis 
of rotation of the lens is measured by a vernier 
When all adjustments have been made this vernier 
gives the focal length of the lens to an accuricy of 
about 0001 in 

The apparatus measures the degree to which the 
wave front impressed by the lens on light from a 
distant pouit source, differs from a spherical wave 
front TTie Indications axe given in aberrations of 
wave front to a scale of wave lengths the aberration 
shown being in every case twice that present in the 
once transmitted beam which normally forms the 
image of a distant point The form in which the 
indications are presented is that of a series of inter 


ference fringes which are lines of equal aberration of 
wave front These interferometer pictures can be 
translated into terms of geometric optics by in ob¬ 
server who has had a little practice with the instru¬ 
ment lhe various tyjies of aberration and their 
chromatic variations produce characteristic interfer¬ 
ence patterns and thus they can be readily differen¬ 
tiated and measured in terms of wave lenAh By 
means of the pair of deflectors on a measurement of 
the distortion can also be obtained 
With a suitable source of light and a suitable 
camera the interference patterns can be photdgraphed 
and a complete photographic record can be obtained 
of the performance of anv camera lens Fig 3 « 
a photographic reproduction of the interferograms of 
a well known lens of high repute for the green mer 
cun' radiation (^6/iu) for the axial beam and for 
obliquities of 5° 10° and is 0 It will be seen that 
even the best photographic lenses—of which this is 
a fair example—are very far indeed from jierfection 


Mutations and Evolution. 


I N the senes of articles by Dr Ruggles Gates 
appeanng under the above title in a New 
Phytologut Reprint (No la) published by Messrs 
Wheldon and Wesley, Ltd we have the most 
recent attempt to present a reasoned and com 
prehensive statement of the problem of evolution 
As the author tells us his aim has been to 
show that though germinal (by which apparently 
wm may understand chromosomal) changes are of 
importance in the evolutionary process they can 
not be considered as all-sufficing that only from 
the Neo-Lamarckian point of view is it possible 
So explain a large class of organic phenomena From 
this pomt he sets out to snow bow the Darwinian 
doctrine and Mendelian conceptions in combination 
may furnish us with a solution lo this end, how 
■ever, it scarcely seems necessary to maintain as the 
author is at pains to reiterate, that in the application 
of Mendelian principles we are merely putting into 
use a refinement of the theory of natural selection 
Nor does any pomt appear to be gained by this insist 
■once on accord since, by the author s own showing 
the underlying difference between Darwinism and 
Mendellsm—the difference namely between the idea 
of continuity and discontinuity—is profound enough 
to have divided biologists into two opposite camps 
One feels that what is common ground might more 
easily be made apparent if an attempt were made to 
define more strictly, or else to abandon, terms which 
are used to cover an ever increasing complex of ideas 
It will be obvious, for example, that a fresh analysis 
of evolutionary processes should be couched in terms 
which dearly differentiate the causes (-true factors) to 
which variation is presumably due from the 
mechanism by which variations, once having ap 
pea red are perpetuated and from conditions which 
permit or limit the occurrence of variation That the 
author evidently has m mind the necessity for pre¬ 
cision m this connection appears from die fact that 
ha is careful to point out that isolation due to geo¬ 
graphical barriers must be regarded as a condition, 
ana not as a factor, yet he fails to draw this distinc¬ 
tion whan dealing with natural selection 
The Important point which Dr Gates seeks to 
establish it that a new character may ante m two 
different ways (1) as the result of what we have still 
to 4anri tpontano o m nuclear (■karyo g aa od c) muta¬ 
tions; (s) from a so-called organisms! chaage «e a 
change due either to environmental effects on the cyto. 
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plasm or to the morphological principle known as 
orthogenesis In the first case the mutation is per¬ 
petuated through the whole cell lineage and the asso¬ 
ciated character is inherited as a unit In the second 
a localised region or a particular stage in the hfe 
cycle only is usually affected Perpetuation of an 
orgamsmal modification connotes the inheritance of 
acquired characters 

Mutations —rh e more striking observation* of 
Morgan and other American workers on Drosophila 
and of de Vries the author and others on (Enothera, 
which indicate a direct relation between chromosomal 
behaviour and somatic appearance, are set forth 
Definite zygote characters are shown to be constantly 
associated with definite irregularities in the meiotic 
division, as e g , the lata habit in (Enothera with the 
presence of an extra chromosome The author brings 
forward evidence of independent sporadic appearance* 
of this form and a parallel mutation has been obtained 
in cultures of other GLnothen species In every case 
the number of chromosomes was found to be jc 
instead of the typical complement 14 The occasional 
occurrence of an S-6 instead of a 7 7 separation of 
the chromosomes in another mutant form supplied 
the clue to the mode of origin of these 15-chromosome 
forms In another instance a particular strain of 
Drosophila, indistinguishable in general from the 
normal but showing an aberrant type of inheritance, 
led Bridges to infer the duplication of a sex-chromo¬ 
some—a prediction which later investigation proved 
to be correct These forms with an extra chromosome 
are found seldom, if ever, to breed true Their im¬ 
portance, according to the author, lie* in the support 
which they give to the conception of the origin of a 
zvgotic character from a nuclear mutation rather 
than in their significance in evolution It Is had to 
be otherwise however, when the whole chromosomal 
equipment is duplicated (tetraploidy) and associated 
with a characteristic giant habit as in Primula and 
(Enothera 

The separate data of Mendelian mutations is re 
garded as due also to a nuclear change (In this case 
possibly chemical) which Is presumed however, to 
affect only a particular locus or element in the chromo¬ 
some. It is dear, however, from Bridget’s observation 
cited above, and from Henbert-Nilsson^s work on Sallx 
(which the author does not discuss) that on one 
band duplication of chromosomes need not be accom¬ 
panied by any gross change In the organism, and, on 




July 24,1921] 


NATURE 


637 


the other, that a Mendelian mutation may produce 
an alteration in habit as marked as that which charac 
tenses the CEnothera forms with an extra chromo¬ 
some This being so what becomes of the author s 
scheme of classification 9 

Otgamsmal Characters —The conception of or 
ganlsmal characters has been developed primarily 
apparently, to account for the phenomenon known as 
recapitulation, * e the appearance m the individual of 
ancestral structures in a reduced or functionless form 
In his treatment of this part of the subject the author 
is not easy to follow Much of the argument ad 
vanced appears and is admitted to be inconclusive 
The reader is left wondering why the species cell' 
concept which has sufficed as a basis of explanation 
for karyogenetic mutations is here abandoned and 
whi physiological considerations are ignored lhe 
essence of the conception of the species cell is we 
are told that when a new form arises it does so in 
consequence of some antecedent change in a (germ) 
cell unit The individual derived from such a mutated 
germ cell will exhibit the associated character in all 
its parts The reasoning from this point onwards 
seems to be as follows If organisms were entirely 
composed of such cell units then germinal mutations 
might supply the whole basis for evolution But 
regions or structures occur in the organism in which 
the cell unit is tll-detmcd or non existent therefore 
some other tvpe of tvolution must take place [ I ] It 
does not appear however that it is in these regions 
or structures that the postulated environmental effect 
is felt Iri* fact the line of argument now seems 
to lose touch with the cell altogether ind to work 
bad wands from th other end the s —Rcc ipitulation 
occurs therefore at some point a lengthen ng of the 
lifc-cvclc must have taken plicc This can have conic 
about only through additional cell Iiv sions taking 
place either at the end or in the course of the original 
c\de Having laid it down that a germinal mutation 
is required to produce a new character the author 
is driven to conclude that this extension of the life 
ejele cannot be due to a change in a cell unit but 
must rather be the result of the organ sm as it were 
overcoming its cell shackles and bv its own energy 

{ not be it noted through an environmental effect as 
iy the definition we are led to expect) producing new 
developments though such novel additions are them 
selves cellular in structure Somewhat earlier m his 
argument the author chides those who desert science 
for obscurantism but what are we to call this? 

Though it tnav be that the reader will not feel that 
the author s conceptions of evolutional-) processes 
materially advance the position he will nevertheless 
find in these articles a useful collection of pertinent 
data 


University and Educational Intelligence 

Livfrpooi —Fallowing the recent transfer of the 
Port Erin Biological Station lo the Lmversih (Depart 
ment of Oceanography) Mr Herbert C Chidwick 
who has been curator under the I iverpool Marine 
Biologv Committee for the last twenty four years has 
now lestgned but remains on the staff of the institu 
non as research assistant Mr J Ronald Bruce has 
been appointed naturalist in charge and official letters 
should be sent to him 

St Andrews —The flowing honorar) degrees 
were conferred at the annu il giaduatiop ceremony on 
July 12 —I L D Prof W M Bayhss professor of 

r eal physiology in l niversitv College I^qndon 
William Henderson chairman of Dundee Tech 
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meal College Emeritus Prof D MacEwen Dundee, 
and Prof A N Whitehead professor of applied 
mathematics m the Imperial College of Science and 
lechnology 

Among the bequests of the late Dr H Barnes 
vice president and a former president of the British 
Medical Association are his medical books to the 
Royal Society of Medicine and conditionally 2500 1 
to Edinburgh University for a scholarship for clinical 
medicine and 1500! to Epsom College lot a similar 
scholarship 

The Pal an 1 lggis scholarship value 50I for a year 
md renewable is bring off* r d bv the South Eastern 
Vgricultur il Co lege Wye Rent ( andidates must 
bo reading for the B Sc (Agric ) degiec and reside 
outside the counties of Kent Surrey and Sussex 
I he latest date for apphcati mis to re ich the Principal 
of the college is August 14 

Tup following appointments have been liade at the 
l mvcrsity College of Swansei —Mr h A Cavenagh 
to thi chair of education Dr Florence A Mockendge 
lecturer in betany md head of the department of 
biology Mr 1 B Pfeil assistant lecturer in metal 
lurgy Mr A Stuart assistant lecturer in geology, 
and Mr J S Caswell demonitr itor in engineering 
for one year 

The Ellen Richards research prize of 10 a> dollars 
(200 1) is leing offered by the Association to Aid 
Sciontifc Rese irch by Women Theses by women 
b ised on indepen lent laboratory research are eligible 
for con petition if received by the comn ittec "before 
February 24 1922 Further information and apphra 
tion forms ore ol tamable from Dr Lilian Welsh 
Gaucher College Baltimore Maryland TJ S A 

Two Royal School of Mines Frcclieville research 
fellowship in nd of rese itch m c mneclion with 
mning mining geology metallurgy or the techno 
logs if oil are being offer d bv the Imperi il College 
of Science and lechnologv South Kensington S W 7 
I he fell wsh (>s» are of the annual value of 300I 
tenable for one yeir with a possitle renewal for 
a second voar Applications giving particulars of the 
candidates proj osed investigation his qualifications 
ind references nust le sent to the Secretary of the 
college before September 1 next 

Wb have received from Mr G D Dunkcrley hon 
secretary of the Secondary Scho 1 Teachers War 
Relief Fund the report of the last year s working 
lhe object of the fund is t> sepplement the pensions 
and allowances of soldiers sailor* nurses and their 
dependents and to secure thit the families of the 
fallen and dis ibled secondary school teachers shall 
suffer to the least possible extent in material circum¬ 
stances A t tal of 0874 1 has b n collected and 
illowances are now be ng made to the extent of 481I 
per annum Thus the present capital fully s tfeguard* 
the present alk wances and leaves » man. in for addt 
tional help The committee has therefore decided 
to maintain the payments from capital and interest 
combined with lut appealing for further funds, the 
capital diminishi ig as the necessity for the allowances 
ceases Every opportun tv w ill be taken of helping 
the children of fallen teachers at future st iges in their 
careers and although it has been decided to close the 
subscription list in its present form the committee 
wtlt gratefully accept legacies or donations for this 
special purpose Th chairman of the committee is 
Mr A A Somerville of Fton College the hon 
treasurer is Mr J Hart Smith of the Countv 
Secondary School Battersea and donations should be 
vent to him c/o Barclay • Bank 835 \\ andsworth 
Road SWR 
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Calendar of Scientific Pioneer*. 

My 14, 1*17 Augustin Mm PmMl CM —An 

officer in the Corps des Pont* et Chauss^es Fresnel 
during the last twelve jears of his life devoted him 
self to experimental and mathematical researches in 
optics Like Young he did much to establish the 
undulatory theory of light 
My 14| 1*7* Wr Themes Maoleer dM —Trained 
as a doctor through Admiral Smyth Madear took 
up astronomy and from 1831 to 1870 was Royal 
Astronomer at the Cape of Good Hope Among oth r 
work was his extension of Lacaille s arc of meridian 
duly 14. 1*07 8r WBHam Henry Perkm dM — 

The discoverer in 1856 of the first of the aniline dyes 
aniline purple or mauve Perkin established a factory 
for its manufacture and thus became the founder of 
the great coal tar colour industry His success 
especially with the manufacture of alizarin enabled 
him in 1874 to retire after which he made important 
investigations of questions of chemical constitution 
He was knighted at the jubilee of his great discovery 
My 17. 1878 Thomas Oldham died After hold 
mg uie chair of geology at Trinity Col ege Dublin 
Oldham in 1850 was appointed by the East India 
Company the first Superintendent of the Geological 
Survey of India 

My 17. 1888 Oharies Graves died —The succes 
sor of McCullagh in the chair of mathematics in 
Trinity College Dublin Graves contributed mathe 
matical memoirs to CreUe s journal and served as 
president of the Royal Irish Academy 
My 17, 1812 Mee Heart Pomeard dM —Rom in 
Nancy in 18154 Poincard in 1908 was elected presi 
dent of the Academv of Sciences of Paris by which 
time he had written 1300 books and memoirs relating 
to pure mathematics mathematical physics astro¬ 
nomy and philosophy 

My IS, 1688 Ohnstooh Schemer died -A member 
of the Society of Jesus and an opponent of the views 
of Copernicus and Galileo Schemer was one of the 
earliest observers of sun spots He taught at Frei 
burg (Baden) Rome and Ingolstadt and was rector 
of a Jesuit college in Silesia 
My It, 1810 BartMtomy Pauja* ds Ssmt-Fsnd 
Mad —Attracted to natural history bv Buffon Faujas 
de Saint Fond became professor of geology in the 
Jardin des Plantes He travelled much wrote a 
valuable work on extinct volcanoes and was the first 
scientific writer to direct attention to the basalt pillars 
of the Isle of Staffa 

duly 10, 1814 Matthew PRmtors died —Known 
for his important survey of the Australian coast 
Flinders made observations on the compass and to 
him we owe the Flinders bar for neutralising a 
ship's magnetism 

My 10, 1831 Ptorre Louis Datong tied —Dulong 
was director of studies at the Ecole Polytechnique 
and in 1832 became one of the secretaries of the 
Paris Acidemv of Sciences In i8iq with Petit ne 
enunciated the law connecting the atomic weight of 
-i substance with its specific heat 
My 16, 1882 Francis Matttand Batfsur tied — 
Xil'ed it the age of thirty one when climbing Mont 
Blanc Balfour had just been appointed to a newly 
created chair of animal morphology at Cambridge 
His Comparative Embryology appeared in 1880-81 
duly 20, 1810 John Playfair tied -An Edinburgh 
professor Play fair s principal contribution to science 
wras his 1 Illustrations of the Hu toman Theory of the 
Earth 

duly 20, 1101 Qaarg Friedrich B end u e d Rtomam 

dM —Successor of Dinchlet in the chair of mathe 
matice at Gdttingen Riemann was one of the most 
profound mathematicians of his time ECS 
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Societies and Academies. 

London 

Oselsgicsi Secisty June 22—Mr R D Oldham 

r sident in the chair—Dr C T Tnckwaaa and 
F Spath The Jurassic of New Zealand The 
Jurassic beds of New Zealand comprise an important 
set of sediments probably 10000 ft in thickness 
exposed at certain poults extending over the length 
of the North and South Islands They follow the 
Trias with ipparently perfect conformity The affini 
ties of the fossils from the I ower Lias to the Upper 
Jurassic format ons are with those occurring in the 
Jurassic of the Argent ne Andes Western Australia 
the Sula Islands the Spiti Shales of the Himalayas 
and the Turasstc depos ts of Kutch Descriptions of 
New Zealand ammonites from the British Museum 
collections notably a small fauna of typically Medi 
terranean aspect wh ch is referred to the Middle Lias 
were given F Dlxsy The norite of Sierra 
Leone The norite (f Sierra Leone constitutes a com 
plex of which the oldest and most important member 
is an olivine norite The complex forms the moun 
famous mass which with a narrow coastal plane of 
Pleistocene sediments makes uo the Sierra Leone 
peninsula The norite was intruded in the form of 
a huge stock it has no mirginal or basic modifica 
tions while its junction with older rocks is obscured by 
the Pleistocene sediments The complex is probably 
somewhat later than Pre Cambrian in ago The man 
intrusion f norite was invaded in success on bv minor 
intrusions of vounger norites norite pegmatite beer 
baehite nonte aplite and dilerte Features of the 
older nor te are well-developed flow banding a senes 
of binary and ternary mtergrowths of the common 
minerals and metamorph sm due to the minor in 
trusioni Iron-ores occur in the nonte as small 
masses narrow schl eren and d sseminated grains 
they are h ghlv t tamferous Sulphides and other 
economic minerals are rare or absent 

Edinburgh 

Royal Society fulv 4 — Prof F O Biwer president, 
in the chair—C T R WUooa Recent work on 
lightning and thunderstorms A thundercloud may 
be regarded as a great electneal machine and 
suggests such questions a« the electromotive force 
developed by the machine the current which passes 
through it and the external distribution of the 
current It is at present mainly from a study of the 
electric force at the ground during thunderstorms that 
we obtain information on these points Records were 
shown of the change* in the electric field due to 
thunderstorms at a distance and of the sudden 
changes produced by lightning discharges From the 
results of automatic records of thia kind it is con 
eluded that in an average lightning flash a quantity 
of electricity amounting to about 20 coulombs 
passes and that the potential difference required to 
cause the discharges is of the order of one thousand 
million volts In addition to lightning discharges 
there may be considerable lontinuoiis currents main 
tamed by the thundercloud The electrical energy 
going to waste in a thunderstorm may amount to a 
million horse power A large part of the current ma n 
tamed bv the thundercloud may pass through the 
cloud from the ground to the conducting upper atmo¬ 
sphere or from the upper atmosphere to the ground, 
and produce effects which are of importance in con¬ 
nection with the atmospheric electricity of fine 
weather and possibly with terrestrial magnetism — 
Prof H Briggs The adsorption of gas under pres, 
sure The author describes a senes of experiments 
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with different gases and with different adsorptive sub 
stances to ascertain the volume of gas adsorbed at 
pressures up to 100 atmospheres The tests show that 
It is possible to increase the gas capacity of a cylin 
der holding the gas under compression if the 
cylinder be completely filled with coconut charcoal 
before the gas is pumped in The reason for certain 
sudden outbursts of fire-damp in coal mines is stated 
to be due to the adsorption of that gas under pressure 
by the coal In some cases millions of cubic feet of 
fire damp have been suddenly discharged in mines 
when the equilibrium was disturbed —Miss Elizabeth 
Gilchrist The utilisation of solid causttc soda and 
the absorption of carbon dioxide The experiments 
aimed at ascertaining the optimum condition for the 
absorption of carbon dioxiae by solid caustic soda 
granules especially with the object of improving that 
action in mine rescue apparatus The absorption 
diminishes at temperatures approaching o° C and 
at temperatures exceeding ion® C The behaviour of 
a caustic granule at or near the optimum condition is 
described It being shown how the granule swells 
gradually eventually becoming a shell of carbonate 
hollow within —Miss Augusta Lament The de 
velopment of the feathers of the duck during the 
incubation period The extern il appearance and the 
internal structure of the feather o spill a* arc figured 
and described and special stress is laid on the dis i 
tinction between pennaceous and plumaceous feathers j 
during their earliest stages The work is preliminary 
to further researches —\ G Ramage Note on the 
conditions for mirage on the Queensferrv Road The 
surface of the road u as remade in the spring of 19IQ I 
with road metal and liberal supplies of bitumen and I 
small pieces of quartz scattered or* the top of the 
bitumen the whole being rilled by a steam loller 
After this had been done no signs of the mirage so 
common on this road the previous summer madt , 
their appearance until August and then but faintly I 
During the summers of 1920 and 1931 on bright 
days mirage was again muih in evidence showing 
that a newlv made road is not conducive to the appear 
anoe of the m rage phenomenon 


Dubi in 

Royal DaMla Society June 28-Dr T E Hackctt 
m the chair—Prof T Jokuoa and Jane G Gilmore 
The occurrence of a Sequoia at Washing Bay Co 
Tyrone The conifer was found in the core of the 
coal bore especially m the zone between 890-030 ft It 
is represented by wood by shoots showing dimorphic 
foliage by cones and pollen grains The authors find 
It to agree In all respects with 9 Couttstae Heer 
from the upper Ollgocene of Bovea Tracey Devon 
shire They have also examined Baily s type material 
of S du Noyen and refer it to 9 Couttnae as a 
possible variety They describe one specimen showing 
the two types of foliage on the same shoot The 
paper also contains an account of the distribution and 
characters of the stomata m Sequoias recent and 
fossil —P A Msrpby The sources of infection of 
potato tubers with the blight fungus Phvtophihora 
mfettani The results of field experiments in Canada 
and Ireland on the decay caused by the blight fungus 
in potato tubers with oarticular reference to the rot 
whirh sets in after digmne are detailed When 
blight rot is found in quantitv In the pits in winter 
it does not owe Its origin to the spreading of the 
disease from a few initially infected tubers Many 
tubers not visibly diseased carrv the infection with 
them to the pita The source of Infection has been 
traced to contact of the tubers at digging time with 
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blighted but portialU living foliage and with con¬ 
taminated surface sul The conidn live in the soil 
for at least two week after the death of the tops 
and such soil mav be a d ngrroi s source of infection 

Paris 

Academy of HUeaces, June 20—M Georges Lemoine 
in the chair—H Aoaoyer The direct demonstration 
of a theorem of fisserand relating to the development 
of the perturbation function —E Hoag The tec 
tonic of the coast region between Saint Cyr and 
Hy&res —C Rlebet Mile Eudonie Bacbrecfa and H 
Cardot The alternations between tolerance and 

anaphylixy Studies on the lactic ferment Succes 
sive generations of the bacillus show at first a decrease 
in activity by small proportions of mercuric chloride 
in the culture media tnen get accustomed and in 
crease in activity (measured by the lactic acid formed) 
but lose this tolerance later become sensitive and 
arc killed With smaller doses of the poison there is 
at first an acceleration then an anaphylactic phase 
nd finally death of the organism —C Deydiwt and 
M Ssllgnac The Sahalian of northern Tunis —M 
de Spam The yield of turbines working with a 
variable head —W Kfflan and F Blancbet The 
presence of a sub altuvi it sheet of ther nil or mineralised 
water in the bed of the Durance at Serre Ponton 
rhese hot springs were discovered in the course of 
work carried out in connection with the construction 
of a hydroelectric power station The water was 
saline temperature 47° to A9 0 C —B Osmblsr The 
deformation of surfaces and the Laplace equation - 
L Dsnoyer The ccmplcte chi onophotogi apnic deter 
mination of trajectories The method is based on the 
simultaneous photography fron two determined post 
lions of the path of a luminous projectile A 
Santoirche The absorption of the oxides of nitrogen 
by sulphuric and nitric acids L Onlllet and M 
Ballsy Critical points due to hardening caused by 
wire-drawing The hardened wire has a part an 
nealed and the electrical resistances of the annealed 
and unannealed [ortions are compared at various 
temperatures the results are recorded on a diffeien 
tial curve This electrical method is superior to the 
dilatometric and other methods in use —A C Vssr 
aaxot A new magnesian hydraulic cement A 
description of the preparation and properties of some 
cements produced trom magnesia (magnesite calcined 
at a low temperature) and powdered pumice or silica 
—M Baffle Bamlta Contribution to the study of 
the coking of Saar coals —A Mallbs The catalytic 
decomposition of the polyhalogen derivative* of the 
paraffins A study of the reduction of tetrachloro- 
acetylene tetrabromoacetylene chlorodibromopro- 
pane dichlorodibromoacetylene and trichloro- 
dibromoacftylene bv hydrogen in presence of 
reduced motel and barium chloride as catalysts 
The product is always a halogen substituted 
ethylene When there are different halogens the 
bromine is first removed by the hydrogen —J B 
Seeder*** and J Abeakac The catalytic decomposition 
of the bromoacetic acids and of mixtures of bromine 
and acetic acid —J Savarnin Observations on the 
Palaeozoic of Rabat Morocco—P Beaast Meso- 
cretaceou* volcanic eruptions and their relations with 
the distribution of the facies In the Caucasian geo- 
synclinals —J CtIJR River platforms and erosion 
steps—Mile Y Boisse 4s Black The frane' of 
the Cire Valley —A Trsatbardt Some new measure¬ 
ment! of the density of the air at Geneva Some 
results of measurements earned out in 1917 The 
deviations observed are larger than the experimental 
error and the values below the average (139369) were 
obtained when the barometric pressure was above the 
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mean pressure for Geneva—E Make T ******** 
and M Pay*: The density of the air at Madrid and 
its small variations The results of thirty series of 
measurements are given each senes comprising two 
or three observations The mean is i *9303 and the 
' utaide tne « 


deviations are regarded as being outsit 


expert 


mental error In agreement with the Loomis-Morley 
hypothesis the minima of density correspond with 
the maximum of atmospheric pressure and conversely 
— L Martagfcsai The pollen of flax and the de 
generescence of the varieties cultivated for die fibre 
The study of the quality of the pollen of isolated 
pedigrees followed during several generations is 
recommended for the selection of flax_grown for the 
fibre —C Pereher and A ChevaUlsr The distribution 
of the saline substances and the mineral elements in 
milk—W Msstrsxat and MUe S ItdeW The com 
pensating r6le of chlorides in its relations with the 
chemical composition of the body fluids —P ChaUtoy 
Bert R FaliiU and] P LaagtoU The second 
wind of runners Experiments are given showing 
that the second wind is brought about by a 
diminution in the respiratory exchanges and that this 
diminution the work remaining constant is the result 
of a better adaptation of the subject an improvement 
in the yield of the human machine —H PMrea The 
importance of the peripheral phase in the margin of 
the variation of the times of sensorial latency as a 
function of the intensities of stimulation —A vaadel 
The question of cellular specificity in Polycehs cor 
nuta —F Heard The determination of egg produc 
tton in Ptmpla instigator Experiments proving that 
the sight plays no part in tl e net of depositing the 
egg —P Remy The action of tne vapours of chloro- 
pienn on Argas reflexus Thu parasite of the pigeon 
nas proved to be extremely difficult to destroy by the 
ordinary insecticides it is now proved to be destroyed 
by the vapours of chloropicnn the amounts required 
being small enough for practical use —A Qsris and 
A Lw Observations on the culture of the pyocyanic 
bacillus on artificially defined media E Sergent 
and M Bdgaet The mvcosic nature of a new disease 
of the date p llm threatening the Morocco oases 

Sydney 

Lioness Society ef New Senth Wales Mav as Mr 

G \ Waterhouse president in the chair —T G 
Sleaae Revisional notes on Australian Carabid® 
pt vi 1 he tribe Bembid ini is reviewed so for as 
the Australian fauna is concerned The synonymy is 
given and seven species of Tachys are described as 
new The tribe as represented in Australia consists 
of five gent ra of which only Illaphanus is peculiar 
to Australia the five genera comprise fifty-eight 
species —Dr A J Tamer Revision of Australian 
Lepidoptera—Hypsidre Anthelid® Six genera one 
of Which is new and fourteen species of Hypsidse 
and se\en genera and forty seven species (twelve new) 
of Anthelid® are described —T Msel U 1 nite a con 
stituent of black sandstone A black friable sand 
dlone which utcrops frequently on the coast of New 
South Wales consists of sand grains with a thin 
dark-coloured coating This coating is identical with 
humus extracted from soil —W P HWm A new 
epeans and a new variety of Diospyros A new 
species is described from New Caledonia and a new 
variety of D lamohmi from Apia Samoa 
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The Tuberculosis Problem. 

HE forthcoming international conference on 
tuberculosis, which is to be held in London 
on July 26-28, is likely to provide some consider¬ 
able additions to our knowledge of this chief of 
diseases, and may, it is hoped, serve also to give 
heart to those engaged in the preventive &nd cura¬ 
tive work which has stood the test of trial. The 
president of the International L^nion against 
Tuberculosis is the eminent French jurist and 
statesman, M. Leon Bourgeois, and it is 
significant of the double rAle of the conference 
that Prof. A. Calmette, of Lille, will open a dis¬ 
cussion on the modes of diffusion of tuberculosis 
throughout the races of the world, while an 
English physician, Sir 11 . Rolleston, will open 
another discussion on the duty—too much 
neglected—of the medical profession in the pre¬ 
vention of tuberculosis. 

On the first subject much additional light has 
been thrown by the investigations of Metchnikoff 
and of Prof. Calmette himself, and by the further 
evidence marshalled, a few months ago, in an 
interesting contribution by Prof. Cumming, of 
the University of Wales, to the International 
Journal of Hygiene. In a recent volume on “The 
Epidemiology of Pulmonary Tuberculosis,” 
Col. Bushnell, of the U.S, Army Medical 
Service, who will take part in the London con¬ 
ference, has collected a mass of evidence on the 
racial incidence of tuberculosis, whidh enables us 
to approach to a definite understanding of the 
remarkable differences in the death-rate from 
NO. 2699, VOL. 1Q 7 ] 


tuberculosis in different races. Briefly and, there¬ 
fore, imperfectly summarised, the general trend 
ef facts indicates that the differences displayed 
between different races are largely, if not entirely, 
explicable by consideration ol the age at which 
exposure to infection by tubercle bacilli first 
occurs, by the dosage of infection which is re¬ 
ceived, and by the social and sanitary circum¬ 
stances in which populations arc infected. There 
may be—and it is not improbable that there 
are—true racial differences in susceptibility to 
infection, due to the fact that certain races have 
not experienced the selective effect of exposure 
during many generations to infection. Neverthe¬ 
less, although this factor cannot be excluded by any 
directly available evidence, it is scarcely consistent 
with its operation on a large scale that there exist 
remarkable differences in respect of mortality 
from tuberculosis between persons in various 
social strata and industrial occupations and be¬ 
tween communities the members of which have 
all been exposed for many generations to the 
ravages of this disease. 

Whatever view is taken of the selective in¬ 
fluence of exposure to tuberculosis in successive 
generations, epidemiological facts show ikarlv 
that the amount of tuberculosis in adult negroes, 
for instance, is determined in large measure by 
their past individual experience in respect of ex¬ 
posure to the infection of this disease. In Army 
experience, negroes who have previously lived 
under urban conditions have had little more 
tuberculosis than white men under similar con¬ 
ditions. In the past much error has arisen from 
not comparing white and colouied populations of 
corresponding social status. Negroes commonly 
live in overcrowded houses, are badly fed, and are 
extremely dirty in their habits; comparison should 
therefore be hetween them and the occupants of 
common lodging-houses, rather than between 
them and the average white population. 

When, however, negroes who have previously 
lived in remote parts where tuberculosis is not 
prevalent are exposed to infection, they suffer to 
an extraordinary extent. The same remarks 
apply to Red Indians and other races having a 
similar antecedent experience. This difference 
between persons not exposed in early life to in¬ 
fection and others who have been so exposed holds 
good, as is well known in Army experience, for 
measles. Adults, whether coloured or white, who 
have not previously been exposed to measles 
suffer much more severely from this disease than 
the average adult. In this instance, also, the 
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operation of natural selection is conceivable, but 
it may be that the differentia between the two 
classes lies in the acquired immunity due to 
attacks in early life, or to the vaccinal influence 
of small repeated doses of the specific contagium 
1 here is little doubt, however, that at the forth 
coming conference Prof Calmette and others will 
marshal the evidence bearing on this and allied 
disputed points 

It is too little known that, even in a country 
like Lngland, in which tuberculosis has long been 
endemic, the highest death rate from this disease 
occurs during the first five years of life In the 
first year after birth one death out of every 
twenty sis. from all causes is certified to be due 
to tuberculosis, the real proportion is much 
higher, many deaths returned as due to pneu 
moma or bronchitis being cases of acute tuber 
culosis Landou/y has stated that 27 per cent 
of the deaths in the first two years of life arc 
caused by tuberculosis The practical lesson from 
these facts is that in childhood in every race there 
is but little resistance to the infection of this 
disease If, therefore, the total human death 
roll at all ages from tuberculosis is to be lowered 
it is of supreme importance to pi event children 
from being exposed to infection during the first 
five years, and especially during the first two of 
these years 

Ihe heavy child mortalitv from tuberculosis is 
followed by a lull 111 the incidence of the disease 
Then there occurs a second peak of heavy mor 
tality from tuberculosis in its pulmonary form, 
which 111 some communities is as high as, or even 
higher than, that in childhood Dr Brownlee 
has made some ingenious suggestions as to the 
reasons for the different ages at which this second 
peak reaches its maximum in various sections of 
the country, and it is to be hoped that this subject 
will receive adequate discussion at the forthcom¬ 
ing conference Dr Brow nlec s suggestion that 
male adult tuberculosis has a different origin, 
according to the shape of the curve, must be 
tested bv the construction of similar curves of 
female mortality Moreover, it remains to be 
shown that the varying age-incidence of maximum 
mortality from tuberculosis in different areas is not 
the result of varying exposure to infection and to 
circumstances calltng latent tuberculosis into 
activitv, rather than of a different etiology 

The double age curve of tuberculosis mortality 
41 civilised urban communities throws fight on 
the excessive mortalitv from tuberculosis among 
native races In this country children who have 
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received (and possibly continue to receive) small 
doses of infection not competent to produce active 
disease acquire a relative immunity, which is over¬ 
come only when irritating dust, excessive fatigue, 
alcoholism, or an acute illness lowers personal 
resistance to a dangerous point There was 
ample experience of these causes of excessive 
tuberculosis during the Great War If native 
races arc not thus ‘ salted” in early life, they 
suffer excessively when exposed to tuberculosis 
in later life Hence, as already indicated, the 
importance of safeguarding young children 
against protracted exposure to infection, and in 
later life of the segregation of bedridden cases 
of tuberculosis and of other patients living in 
unhygienic circumstances In addition there are 
general measures of hygiene and improved nutri¬ 
tion the value of which in reducing tuberculosis 
is bevond question 

The practical aspect of special tuberculosis work 
will doubtless be discussed from many points of 
view at the London conference It is common 
ground that the notification of tuberculosis to the 
Medical Oflicer of Health is an indispensable fink 
in the chain of preventive measures Unfor 
tunatolv it is well known that notification is 
imperfe<tlv carried out by a lirge proportion of 
medical practitioners, who often do not notify 
cases $pr several months after they have come 
under their care 1 hus the possibility of the 
mori active preventive measures necessary is 
dclavcd 

The general relationship of the private prac¬ 
titioner to the prevention of disease is of funda¬ 
mental importance if rapid progress is to be made 
How to hamtss him to public health work is 
perhaps the most difficult, as well as the most 
important, problem of State medicine At present 
he is often a hinderer of progress, though m 
other instances he is the most valuable of State 
servants This subject also will doubtless be dis¬ 
cussed at (the forthcoming conference 

It cannot be said that the medical machinery of 
the National Health Insurance Act has helped 
When we recall the fact that, even in present cir¬ 
cumstances, a panel doctor may sometimes have 
as many as 3000 insured persons on his list, for 
whom he receives the annual payment of 1650! , 
while he is also allowed to take other private 
patients, it cannot be expected that the adequate 
examination of all suspected cases of tuberculosis 
and their early treatment can be satisfactorily 
undertaken 

The essential point to be realised in practice— 
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and we are far from this at present—is that vvc 
cannot expect complete success in inti tuberculosis 
work until we are in a position to say that we 
are exercising complete supervision over and 
making provision for, the whole of the sick life 
of the consumptive whether he is trending to 
wards complete recovery or towards death 
There is not a single community in (ircit Britain 
concerning which that statement can be lihrmcd 
The nearest approach to it is what is known is 
the 1 ramingham experiment vvlich has betn 
going on for four or five ye irs in i small town in 
Massachusetts and of which i valuable account 
has been published by the Amtric in iubcrculosis 
Association It is to be. hoped that i full in on it 
of this experiment and the results whi h hive I 
been obtained will form part of the proceedings 
ot the forthcoming conference in London I 

The Foundations of Physics 

Pliysu s I he l foments Bv I)r Norm m lv I 
Campbell Pp 1x4-565 1 * embndgt \l the f 

Lmversity Tress, 19-0) 41s net 

R C \MPBFI I his ittimpted with gtcat 
courage 1 very ambitious t isk th it of 
discussing critically the fundamentil conceptions 
propositions and methods of the science of 
physics A rough idc 1 of the nature of his work 
may be given by saying th it he attempts to do 
for tht foundations of physics whit Pcuij 
W hitehead Russell and others of the modem 
critical school have done for the central principles 
of mathematics The spirit however rather than 
the exact method of these mathematical philo 
sophers is what he emulates for ippuently, one 
of the factors which determined him to write this 
book was a lively dissatisfaction caused bv tht 
fact that hitherto all inquiry of this nature in 
physies has been carried out bv mathematicians 
rather than by experimenters Mach, of course, in 
spite of Dr Campbell s implication w as an e\ 
penmenter of note, as well as 1 mathematician 
and philosopher, but our author aspires to a some 
whit more complete ind general discussion than 
that carried out by Mach for certain branches ol 
physics ind wishts to include recent develop 
ments \gain he is more anxious to win the 
confidence of the man in the laboratory (who, as 
he says is often not merely uninterested in 
fundamental criticism, but positivelv hostile to 
it ’), while at the same time desiring to meet the 
logicians on their own ground, if not with their 
own weapons From a window in* his stud} he 
looks down with sympathy upon the laboratory, 
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and writes with one eye on the bust of Afr 
Btrtrand Russell serene above the conflict and 
with the other on the working physicist, who is 
cursing iltcrnately his electrometer and the 
theory of errors 

Dr Campbell realises dearly that the physicist 
is not necessarily either logical or consistent when 
he is most ctheici t this rcalisition is an im 
portant feature of the book and distinguishes the 
author from his predecessors It is undoubted 
he savs that we can study science with perfect 
satisfaction to ourselves although we commit 
the heinous offence of using ambiguous terms 
\nd this fact is simply in indication that we do 
not use in the course of oui sludv any processes 
which require words to be unambiguous ’ 11 

logical is not synonymous with erroneous 
\gain he insists more strongly upon the funda 
mental import inte of analogy than do most 
writers 01 the principles of science contending 
that analogies are not so much aids to the cstab 
hshment of theories— the usuil view—as cssenti il 
pirts of the the ncs Ihc thtones are systimitic 
expressions of inalogics Here we think he 
will nit only interest all physicists but also carry 
them with him On the other hand his dis 
cussion of such points as how wc can dtfine siv 
sihei and his conclusion that all logical difh 
cutties cm be avoided bv stating silver exists 
will not possibly appeal to the cxperimritcr 
Ihc experimenter has never felt the need f t 
| firmil definition of his miternls Dr Campbell 
agrees but 1 ibours the point at consider iblc 
length where is the question of modern conecp 
lions of isomers ind isotopes which will 
bear much discussion icccives little itteiticn 

The book before us (the pref ice informs us th it 
further volumes have been contemplated) is 
divided into two parts one de ding with the pro 
positions of science ind the other with measure 
ment 1 he hrst consists in the m 1111 of 1 discussion 
of the nature of laws hypotheses md the ones of 
what is meant in physics by thise ttrnis, ind of 
the possibility of obt lining more or ltss formal 
definitions of them Dr t ampbcll s deb iting 
often tends to sh >vv the cliff ultv of arriving at 
conclusions rather thin to lcid us to convincing 
co illusions—a fact ittributablc to the difficulty of 
the subject I or instance he suggests that the 
decision as to whether a given proposition is or 
is not a law has to be left to the judgment of 
serious students of science which is sound but 
not sensation il Throughout the book the w ord 
‘important * plays a large part ind obviously 
to reduce a question to teims of rtlatne import 
ancc is to raise fresh points The discussion of 
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theories, comparing as it does, m particular, the every possible comment that might be raised and 
services of mechanical and mathematical theories, hence to labour points which are sufficiently otm- 


is of great interest The aspect of a theory 
brought out so strongly by MeodeUeff’s words, 
“By a theory I mean a conclusion drawn from 
the accumulated facts we now possess winch en¬ 
ables us to foresee new facts which we do not 
yet know, might, perhaps, have been more 
emphasised 

Of Mill's canons of induction our author dis 
poses m a very workmanlike manner The chapter 
on chance and probability seems to us to con 
tarn some very sound and valuable remarks on 
the fundamental assumptions of this difficult study 
An example in this chapter has already drawn 
down the wrath of an eminent mathematician, 
this example, which deals with the drawing of a 
given ace from a piquet and a whist pack side 
by side, at first sight appears to be made the 
ground of a somewhat perverse comment on 
ordinary reasoning, since it is admitted that the 
ordinary estimate of the probability is right”, 
but actually it leads up to a point of some import 
ance The usual assumption is that the choice of 
either pack m the first instance is equally prob 
able, but this does not follow from first principles 
unless further conditions as to blindfolding, and 
so on, are introduced Actually, the chooser 
might well be considerably influenced in his choice 
by the relative size of the packs, and what is 
really the probability of drawing a given ace is a 
matter for experiment under conditions rigorously 
specified The point brought out, though perhaps 
not that on which most stress is hud, is that 
the given conditions are often not stated precisely 
enough in problems of this nature 

The discussion on probability is continued in 
the second part, where the subject of errors of 
measurement is investigated The criticism here 
is searching, but is not likely to be accepted in 
its entirety without debate the suggestion that 
the physicist will more frequently find distnbu 
tions in his notebooks which give a curve like the 
letter “A” with its top removed than a Gaussian 
curve will scarcely be accepted No doubt his 
arguments will receive more detailed consideration 
from the experts than is possible here 

The chapter on units and dimensions deserves 
particular attention It contains valuable observe 
bona on no dimensional magnitudes and formal 
constants, as well as some startling suggestions, 
including what seems to be an implication that 
the arrangemeSt of the terms in a dimensional 
equation is of knportance 

Dr Campbell writes with enthusiasm and 
wseeks the oombat where it is thickest The chief 
fault of his style arises from a desire to deal with 
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ous. There is a certain lack of cq ordination,, 
which he acknowledges, m fact, one of the thing* 
which render it an ungracious task to criticise » 
that the author is keenly alive to deficiencies m 
the book, and is always anxious to point them out 
himself rhe work gives the impression of bril¬ 
liant and informed table talk on the basis of 
physics carried on evening after evening, the 
amount of thought devoted to any particular point 
depending largely on the mood of the moment. 
There is little doubt that most readers will find 
Dr Campbell provocative in parts, but, whatever 
else he may provoke, he provokes thought 
Finally, it is a great feat to have assembled so 
much interesting matter, and to have put to¬ 
gether a book containing so much fresh thought 
on a subject of fundamental interest. It is to 
be hoped that the interest taken in this book will 
prove amply sufficient to encourage the author 
to bring out the contemplated remainder of the 
treatise E N da C Andrade 


Mind and Brain. 

In Search of the Soul and the Mechanism of 
Thought Emotion, and Conduct By Dr B 
Hollander Vol 1 I he History of Philosophy 
and Science from Ancient Times to the Present 
Day Pp x + 516 Vol u The Origin of 
the Mental Capacities and Dispositions of Man 
and their Normal, Abnormal, and Supernormal 
Manifestations Pp vn + 361 (London! 

Kagan Paul, Trench, Trubner and Co , Ltd , 
New York E P Dutton and Co, n d) 
si as net two vols 

HAT the psychological phenomena loosely 
grouped together under the term ‘ mind." 
are in some way correlated with the physiological 
activities of the brain is a proposition which may¬ 
be regarded as having been generally accepted for 
more than a century past, the question, however, 
as to what is the nature of that correlation still 
remains unsolved The fact that this particular 
question must be allowed to be in abeyance does' 
not militate against the very legitimate attempt to 
locate differentiated mental functions m relation to 
the various structural parts of the brain, and ea* 
matter of course many observers have sought to 
produce a psycho-physiology of die brain. 

The human brain is chiefly remarkable, from 
die point of view of comparative anatomy, for the 
extraordinary development of the cerebral bemi* 
spheres, which conceal practically afl the other 
portions of the brain They constitute yttfdafy 
a great pall consisting of a grey surface, or coring 
composed of many layers of innumerable nerve* 
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celts, and a white medulla or stalk, composed of 
millions of ner\e-fibres which connect the cortical 
cells with one another, with other structures in 
the brain, and with the body tissues generally 
Conceive this mantle with 1 surface divided up by 
a very constant pattern of grooves and elevations 
the marvellously complex and unique structure of 
which had just come to light then bearing in 
<ntnd the faculty ’ psychology which was gene 
rally held a century ago it is easy to comprehend 
the high hopes entertained and the attempts that 
were made to parcel out the faculties on to the 
surface so naturally prepared From these 
attempts to localise the higher mental functions 
before the nature of cerebral physiology was -it 
all understood arose the cult of phrenologv and 
all the charlatanism to which it gave rise 

To the serious student phrenology, the lore of 
telling the character from the prominences of the 
skull, became quickly discredited because it was 
obvious that as the thickness of the skull bones 
varied irregularly the external configuration of 
the skull bore no definite relation to the surface 
of the brain underneath This circumstance did 
not interfere with the followers of the mental 
localisation theory, but they themselves soon 
began to experience difficulties of their own To 
obtain any agreement on the matter of localism 
tion, it was fiist of all necessarv that each 
observer should hold precisely the same views *s 
to the division of the mind into faculties and this 
essential preliminary gave rise to much difficulty 
because very few persons w ere agreed on the sub 
ject Many schemes were propounded and much 
argument took place until it was seen that from 
the purely psychological point of view, the 
“ faculty conception of psychology was unten 
able From regarding, for instance the quality 
of aggressiveness as a separate entitv, the opinion 
waa formed that it was a trend of the personality 
as a whole Moreover, the independent experi¬ 
ments of the physiologists and the observations 
of the neurologists began to take definite shape, 
quite apart from the speculations of the philo¬ 
sophical psychologists 

A great deal of knowledge has now accumu¬ 
lated and modern opinion, which is supported by 
the vast amount of detail derived from the many 
cases of head injury in the war, is very definitely 
against any possible cortical localisation of sepa¬ 
rate mental faculties The modern theory is em 
braced by the broad statement that the cortex is to 
be considered as a vast association^ mechanis m 
functioning as a whole, the chief purpose of which 
m One of inhibition of the lower activities of the 
nervous system, m other words, it is the mechan¬ 
is'd whereby a considered intellectual activity Is 
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substituted for an emotional reflexive type of 
reaction to environment The cortex contains the 
termini of the various sensory streams of nerve 
fibres arising in all parts of the body, and also 
the origin of the motor nerve fibres going out to 
the muscles of the body Apart from these con¬ 
nections, which h-ive now been mapped with fair 
accuracy and are termed the sensory and 
motor areas respectively, there is no question of 
there being any real mental localisation If 
the cortex be injured outside one of these areas, 
the individual becomes generally irritable or 
lacks control and at the same time loses to a 
certain extent the capacity for intellectual thought 

Dr Hollander so one gathers from his book, 
does not agree with modern opinions He pre¬ 
fers to stand by the old faculty psychology 
and the corresponding physiological ideas and he 
has produced a monumental work in support of 
his views In the very interesting first volume of 
his book he takes the reader right from the 
beginning of recorded philosophical speculation 
up to present day knowledge of the mind and 
brain extracts being given from and personal 
references made to practically every writer on the 
subjects under discussion This mass of informs 
tion collated with a care that the reader will 
appreciate, must have involved a tremendous 
literary research and labour It is only marred 
by the fact that the author stresses or belittles 
the facts to so great an extent in the effort to 
establish his point His defence of the physiolo¬ 
gist Gall, who was one of the first to take up the 
matter of cerebral localisation, is masterly so 
much so that one sighs that such energy in 
genuity, and thought should have been espended 
in the resuscitation of a bygone stage of know¬ 
ledge when there is so much new ground to be 
explored 

The second volume is disappointing Here we 
have Dr Hollander s views on many things, too 
many things really to be included within the 
same cover A considerable portion of this 
volume is devoted to the development of his argu¬ 
ment on behalf of the cerebral localisation of 
mental function, and to this end he lays down his 
psychology, which is of the faculty type and 
singularly lacking in reference to the most recent 
developments e g there is no mention of such 
illuminating conceptions as that of the defence 
mechanisms or of the influence of the sympathetic 
and endocrine systems upon the mind His treat¬ 
ment of the question of insanity is in the style of 
a very commonplace abridged text-book not at 
aU what one would base expected in a book of 
ibis kind, while some of his statements though 
they may safely be left to the judgment of the 



6*6 


NATURE 


[JtfLY 21, t 


professional reader, require a little criticism for 
the benefit of the layman in these matters 
Dr Hollander, like all enthusiasts, is in 
dined to lay the onus of failure of vision on 
those who do not agree with him He disposes of 
his opponents on the ground that they do not 
follow out his system but he must realise that 
some of the greatest intellects in science have 
been busy on these problems, and that they cannot 
all be wrong and only he be right He must give 
a little credit to the labours of such men as Sir 
Frederick Mott, Sir Victor Horsley, and 
many others one might mention Again, the difti 
culty the physicians of our mental hospitals have 
to face is not the fact that they are not allowed to 
fulfil their duty—they have every opportunity to 
do that in the very efficient and well equipped 
modern mental hospital—but the attitude of the 
friends and relatives of the mental patient who 
for sentimental reasons, oppose any effort to place 
the patient under proper care in the early stages 
of the disorder As regards the question of treat 
ment of course everyone is entitled to whatever 
opinion he chooses, but it may be as well to point 
out that the consensus of modern opinion is that 
the day has not yet dawned when mental 
disorder can be treated by the surgeon In 
a few cases of very definite brain injury 
an operation might be considered, but, even so, 
it is often found that the patient s last state is no 
better than the first 

Spacp does not permit of any detailed criticism 
of Ae remaining chapters of the book it must 
suffice to say that the author passes on from 
criminology to thought reading and allied sub 
jects and ends upon a metaphysical note 
The book is well written and well arranged 
every credit must be given for the truly im 
mense labour involved in its compilation but 
it is to be feared that it is too much out of joint 
with the times to exercise much effect on the 
opinion of the day on these matters 

Mineralogy for Students 
(1) Economic Mineralogy A Practical Guide to 
the Study of Useful Minerals By T Crook 
Pp xi + 493 (London Longmans, Green, and 
Co , 19a!) ass net 

(a) Mineralogy An Introduction to the Study of 
Minerals and Crystals By Prof E H Kraus 
and Dr W F Hunt Pp xtv + 561 (New 
York and London McGraw Hill Book Co, 
Inc , 1930 ) ays 

■p ACH of these books is intended both as a 
y text-book lor students and as a work of 
reference for practical men 
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(1) In Mr Crook's case the reader has the 
advantage of his lifelong employment on the 
economic investigation of minerals, while his ex 
penence as a lecturer enables him to appreciate 
the difficulties of the beginner He carefully 
avoids unnecessary excursions into theoretical con 
siderations, but his explanations, so far as they 
extend, are exceptionally clear and simple He 
gives considerable attention to the opticid exam¬ 
ination of crystals, on account of its value in 
recognising minerals, and there is a helpful 
chapter on the use of the blowpipe and chemical 
methods generally Another chapter is concerned 
with the physical analysis of crushed rocks and 
loose detntal sediments a subject that the author 
has rmde peculiarly his own and the short 
account of we geology of mineral deposits should 
be of use to the prospector 

The greater portion of the book is, however, 
devoted to a detailed description of the minerals of 
practical importance The arrangement and treat 
ment are frankly based on economic considera 
tions, which should be a recommendation to all 
who arc engaged in the commercial development 
of mineral resources Moreover, Mr Crook does 
not confine his attention to minerals in the strictly 
scientific meaning of the word, but includes all that 
is covered by the legal and technical definition of 
the term—everything which is mined for its 
economic value—so that coal, asphalt, and 
petroleum find their place in his survey He also 
deals briefly wi(h building materials and toad 
metal lhe volume concludes with some useful 
determinative tables, which are set out in such 
a manner that it is possible to glance rapidly 
through them in search of the information re¬ 
quired The text is illustrated by clear diagrams, 
and by excellent photographs of minerals taken by 
the author himself 

(2) Prof Kraus and Dr Hunt present us with a 
treatise of a somewhat more elaborate character, 
largely compiled from previous publications of 
one or both of the authors Considerable atten¬ 
tion is devoted to crystallography, and there are 
detailed tables for determining minerals In the 
general description of the commoner minerals 
they are arranged according to the usual 
chemical classification, but there is a separate 
chapter on gem stones, and another in which the 
minerals are classified according to the elements 
to which they owe their economic value Monazite, 
however, appears in this section under cerium, 
which, although present in considerable amount, is 
of little commercial importance, instead of under 
thorium, for which it » almost exclusively 
worked The use of tetra- (instead of tetarto-) 
in referring to a quarter-pyramid in the tricbmc 
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system should be corrected in another edition, as 
should also a few misprints (especially on p. 319). 
These are, however, matters of minor importance. 

Taken as a whole, the book appears to be care* 
fully and attractively written, and is illustrated 
by photographs of both minerals and crystal 
models, though' it is doubtful whether the latter 
are really more effective than the line drawings 
that accompany them. There are also photo¬ 
graphs of distinguished mineralogists, past and 
present, but a caveat must be entered to the 
claim that Werner was the first to place 
mineralogy on a scientific basis. The credit of 
the foundation of the science must be shared by 
some of his predecessors, such as Cronstcdt, as 
well as by contemporaries like Kirwan. 

John W. Evans. 


Our Bookshelf. 

Elements of the Mathematical Theory of Elec¬ 
tricity o*td Magnetism. By Sir J. J. Thomson. 

Fifth edition. Pp. viii + 410. (Cambridge: 

At the University Press, 1921.) 305. net. 
Earlier editions of this book were fully reviewed 
in Nature, but the alterations and improvements 
in the present edition deserve special notice. One 
change—that in the treatment of hysteresis— 
makes the subject of energy dissipated in the mag¬ 
netic field much clearer to the student. A piece 
of iron is put through a magnetic cycle and it is 
imagined as being displaced from one position in 
the field to another. The thing emphasised is the 
work done in effecting a displacement of a mag¬ 
netic element in the field, which is lalBH, where H 
is the field intensity, I the intensity of magnetisa¬ 
tion, and la the volume of the element. The 
former way of putting the matter puzzled the 
thoughtful student, while the thoughtless person 
accepted it without analysis of its meaning. It 
was said that “ the diminution in the potential 
energy when the magnet moves into the stronger 
field is IaIBH.” The change in potential energy 
was not this, but Ie(IBH + HBI), and the thinker 
naturally wondered what had become of the term 
JaHBI. 

The most natural and convincing method of 
considering this matter is that due to the late 
Dr. John Hopkinson,' and given when an attempt 
was made (not in this book) to demonstrate the 
hysteresis formula by juggling with the terms of 
the variation of a perfect differential. This 
method of Hopkinson’s is lo be found on p. 339. 
It considers the work thrown into the field from 
the battery when the magnetisation is changed by 
a magnetising current 

An interesting discussion of a gas the molecules 
of which are smalt magnets has also been added. 

On the Whole this edition of a sound and popular 
book is brought well up to date. AH the altera¬ 
tions win be thoroughly appreciated by the 
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student except that in the price, which has made a 
prodigious leap. It is a difficult time, as every¬ 
one knows, but many a student who would have 
willingly added this book to his own little stock 
of standard works will have to content himself 
with borrowing it. A. Gray. 

Metabolism and Growth from Birth to Puberty . 
By F. G. Benedict and F. B. Talbot. (Publica¬ 
tion No. 303.) Pp. vi + 313. (Washington: 
The Carnegie Institution of Washington, 1931.) 
Benedict and Talbot's work on the “Metabolism 
and Growth from Birth to Puberty” of children 
of both sexes aged from one week up to fifteen 
years is a continuation of that on new-born infants 
published six years ago. The children were all 
physiologically normal, and some of the data are 
from the same children at different ages. 
Measurements of the weight, height, pulse-rate, 
and body-temperature are recorded, as weU as the 
basal metabolism figures— i.g. the heat evolved in 
twenty-four hours in the subject at quiet repose 
and in the post-absorptive condition. These con¬ 
ditions were not easy to attain in the case of in¬ 
fants; there was not usually quiet repose unless 
some food was m the alimentary tract, but occa¬ 
sionally measurements were made as long as nine 
hours after a meal. The data are thus rather 
above the real basal figures than below. The 
basal metabolism is referred to age, weight, 
height, and body surface in a senes of curves. 
The body surface was calculated by the Du Bois 
formula from actual measurements. Weight and 
height run parallel with age, and the basal meta¬ 
bolism increased from approximately 150 to 
1100 Calories. In comparison with body surface 
the basal metabolism rose rapidly during the first 
year, after this age there was a continual de¬ 
crease. There was no marked^ difference between 
the sexes, but after reaching the weight of 11 kilo¬ 
grams boys had a slightly higher metabolism than 
girls. All the data for basal metabolism are lower 
than those recorded by previous investigators. 
The publication is a valuable contribution to 
physiological literature. 

•Chemistry. By G. H. J. Adlam. (” Science for 
AU ” Series.) Pp. x+238. (London: John 
Murray, 1921.) 3s. 6 d. net. 

The book under notice is intended for a beginner 
who is “ guided and inspired by a competent 
teacher.” Many recent discoveries are included 
and the material is, on the whole, presented in an 
accurate and readable form. Several minor errors 
are, however, noticeable. Glaziers* ” diamonds *’ 
are not “ splinters ” (p. no); oxygen is not used 
in determining the flash-point of an oil (p. 119); 
the experiment described on p. 157 seems unlikely 
to succeed; the recovery of sulphur from alkali- 
waste is not without value (p. 170); and the 
carbon arc is not used in the fixation of nitrogen 
(p. 184). The atomic theory is explained only at 
the end of the book, although the method of count¬ 
ing the a-partidet expelled from radium is referred 
to 00 p. 10. ; 
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Letter* to the Editor. 

fDU Um 4 mi net ioI4 kmtelf rufOeuMo for ofinume *» 
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rettpk ImtmM for th$» or emf other fart of Natuu 
No notice u taken of cmonymout commuuuatrom ] 

Radteban frees the Obrtm Are 

An application of Merton and NicfaoJaon s form of 
the wedge method ha* been mada to the study 
of the intensity distribution ui typical stellar spectra 
In the late type spectra (including the sun) which are 
sufficiently bright at the red end the energy curves 
give a marked depression from 050-0-67/1—a resuh 
not obtained by other observers A* the spectrum of 
the carbon arc assumed to radiate as * black body 
at a temperature of 3750° Abe is used to remove the 
colour curve of the {Mate a poesible cause of this 
depression which is common to all stellar spectra 
that have been observed in the red would lie in an 
Intensitv distribution in the carbon arc differing from 
that assumed 

In order to determine the intensity distribution in 
the spectrum of the positive crater of the carbon arc 


— ■ 







/* 






A 






r “ 

2 

7^ 






/ r / 

2 








2 








7 i 





_ 




Fa In «n* y d Mr * loa n ipKt urn of pan n««t 

the acetylene flame was used as a standard The 
intensity distribution in a cylindrical flame of specified 
dimensions burning acetylene generated from com 
mercial calcium carbide has been carefully determined 
by Coblentr with the bolometei (Bureau of Standards 
Scientific Papers No *79 1916 and No 36a 19*0) 
To reproduce as closely as possible the conditions em 
ployed by Coblents a burner was used giving a cylln 
dries 1 flame of the specified dimensions and the 
acetylene used was obtained from three different 
sources two cylinders containing acetylene com 
pressed in acetone and a simple gasometer which 
generated gas from commercial calcium carbide 
From, 040-060/1 the intensity distributions in the 
flames from these three sources were in good agree 
ment From o-6*-o 675a there were systematic dif 
fermee* with a range of 8 per cent due probeMy to 
the varying quality of the acetylene In this part of 
the spectrum mein intensities were used as giving 
the closest approximation to Coblents s conditions 
Some initial experimental difficulties were encountered 
owing to non uniform lQumlnstion of die wedge by 
the flame which could not be detected by the usual 
methods It was found that reversal of the wedge 
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on the slit furnished a vary sensitive test of imHorrttityi 
and by the use of this method an arrangement of 
apparatus was secured which gave uniformity of 
U turn burton within the kmits of the accidental errors 
of the wedge method 

When the initial difficulties had been overcome a 
senes of eight spectra of the acetylene flame was 
obtained on Ilford panchromatic plates At the same 
tune five spectra of the positive crater of the carbon 
arc were secured cored carbons being used wtyh a 
current of 57 amperes The heights of these wedge 
spectra were measured to two different densities at 
various wave-lengths by means of a simple form of 
microphotometer devised for that purpose The tvo- 
senes of measures differed by less than 2 per cent 
The final mean absolute intensities of the carbon arc 
for various wave lengths are shown in Fig 1 by Mack 
circles The mean probable error of these intensities 
is 1 7 per cent the mem probable error of a single 
plate being 5 7 per cent Thebe mean probable errors 
would be considerably reduced if the intensity at 
o 675/* were not used the intensity at this point being 
subject to large accidental errors on account of the 
rapidly changing cotour-ci rve of the plate 

It w 11 be noticed thit the observed intensities 
depart considerably from the intensi 
l es computed on the assumption of 
black body radiation at a temperature 
of 3750 0 4bs (shown by the dotted 
curve) The use of the observed 
values of the intensity distribution 
Mves results for stellar spectra more 
\ accord with those obtained by pre 
vous observers There is still out 
stand ng however in the case of the 
sun a depression requiring further 
investigation 

Two hypotheses may be advanced to 
account for the observed Intensity 
distribution — 

(1) The carbon arc radiates as a 
black bodv at a temperature of 3750° 
Abs but there is an absorption band 
with its centre at 050/1 due possibly 
to the incandescent carbon particles in 
the arc flame Coblents baa shown 
that at 3360° Abs these carbon pAr 
ticks have an absorption band with 
*' 7 * centre at 060/1 (Bureau of Standards 

"* * Scientific Paper No 156 ion) At 

the temperature of the arc flame this 
absorption band woutd suffer a shift to the violet 
bringing its centre approxl nately in the observed place 
The advantage of this hypothesis Is that it is m accord 
with previous determinations of the arc temperature by 
such various methods as fa) the calorimetric method 
used b> Violle (b) the wave length of maximum 
energy used by Lummer and Pringsheim (c) Ffiry • 
determination from the total radiation and (a) various 
determinations by optical pyrometer* using an ap¬ 
proximately monochromatic band i» the red Hue 
hypothesis is represented graphically In Fig x by the 
dotted curve showing the intensity distribution of a 
black body at 3750° Abs computed from Wien s law, 
so as to bring It into approximate agreement with the 
observed values from 0600-0675/1 
(a) The carbon arc radiates aa a Made body at a 
temperature of 33*5° Aba This hypothesis is repre¬ 
sented by the full curve in Fig i» which Its. the 
obeerved values fairly weU. It dan be brought into 
accord with previous work only by supposing that 
the commercial cored carbon* used burned at a lower 
t e m p e ratu re than those carbon* ueed by Other bites* 
ttgators Wanner has found differences of 
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It vhfnimt if the carbon arc u to be used u a 
standard of intensity distribution for photographic 
sp e ctro p ho tometry—and it is a very convenient 
standard—that its intensity distribution should be 
vary carefully determined against a laboratory black 
far# H H Plaskstt 

Domin ‘ ' ‘ ‘ 


minion Astrophystcal Observatory 
Victoria B.C June 18. 
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Largs Quartette Imp lsw ar rts ef 
and tarty Patoa ht fii Typee to 


Through the kindness of Mr E J Wsyland ot 
the Geological Department Entebbe Uganda I have 
become acquainted with an important discovery made 


he puts forward From the numerous drawings of 
implements which have been sent to me I ham 
selected five which while being representative of the 
majority of the implements figured will I think 
enable me to fulfil Mr Wayland e request that I 
should demonstrate the relationship of the Uganda 
specimens to the sub-Crag roetro-cannates of East 
Angka. 

The implement illustrated in Figs a and aa is 
without any question sun lar to many which have 
been found in the sub Crag detntus-bed and exhibits 
the characteristics of a broad low roetro-cannate of 
primitive form in which the keel or caruia does not 
extend far back towards the posterior region of the 
specimen (Fig a a) and the dorsal surface (Fig a) is 
co nposed of unflnked cortex Tgi 1 and 3A illus 
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F o —Rough dug c mc o « (not d awn o ca o) h rough Uto H Sango Bay Bodd Ugan a 


by him in Uganda of a cons derable nu nber of large 
quartxite implements of roslro-carinate and Early 
Palaeolithic types Mr Wayland has asked mc to 
publish my opinion of the cultural relations}} p of the 
specimens of which he sends me drawings to the 
beak shaped implements found beneath the Red Crag 
of East Anglia and I may say at once that there 
would seem to be little doubt that the latter though 
possibly more ancent are clearly related to the 
East African artefacts 

The exact localities where these new discoveries 
have been made are (a) on the slopes and upon the 
summit of Msozi HtU Sango Bay Buddu Uganda 
and (ft) at Kisiba Tanganyika Territory The accom 
panying diagrammatic cross section (F g 1) copied 
from flic drawing sent to me by Mr Wayland will 
make dear the positions in which the quartzite imple 
ments of Mson HiB are found and explain their 
discoverer s views aa to the geological age of the 
specimens Aa will be seen from an examination of 
Fig 1 there are deposits of gravel on the slopes of 
Mson Hill ( Quartxite Hill of diagram) containing 
water worn implements On the «imm t of the hill 
however no gravel occurs but Mr Wayland finds 
upon the surface and scattered through about 3 ft 
of the soil which there covers the bedrock a 
number of specimens (of the same types as those 
found in the graven which are not water worn He 
obse r ves farther, that the surface of Lake Victoria 
(shown to the right in FU 1) now rests at 
approximately 300 ft lower than the level at whict 
the unrolled implements occur and be draws the 
conclusion that when the people lived who fashioned 
the implements he has found Lake Victoria was 
300 ft above its present altitude a state of things 
which according to my showing obtained during the 
Plabtoocne Glacial period It is thus char that 

SJ'St&PSH 1 

antfoultt a conclusion which in sir judgment, 
appears to be sound and in accord with the «y*k»oi ( 
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trate a n ns* ve spec it en—weigh ng approximately 
7I lb —which is sonewhat similar in form to the 




implement just described As will be noticed the 
more or less flat ventral surface together with the 



profile of the roetrfreannate form (big ja), b re 
taintd but the'dorsal surface (Fig 3) b composed 
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almost entirely of flake-scars, while the keel, or 
carlna, Is not a very marked feature. 

The implement illustrated in Figs. 4 and 4A is quite 
comparable, in its general outline and form, with that 
shown in Figs. 3 and 3A. Both these specimens, 
made from “ chunks ” of quartzite struck from still 
larger masses, are of great interest and importance 
as showing a transitional stage between the typical 
rostro-carlnate form, with its prominent and func¬ 
tional keel, and the “batiform ” PalsBoiithic imple¬ 
ment, in which, while the simple triangular section Is 
retained, the keel has become “depressed” and 
almost obliterated, thus ceasing to have any functional 
purpose. I have already described how, by the 
gradual “ depression ” of the enrina, the rostro- 



carinate developed into the "batiform " implement 
of Early Palaeolithic times (Phil. Trans., series B, 
vol. cdx., 1920). 

The speejmen illustrated in Figs. 5 and £A repre¬ 
sents another form of the rostro-cinnate, in which 
the keel extends continuously, and approximately, in 
the middle line, from the anterior to the posterior 
region of the dorsal surface 1 have suggested in 
my Phil. Trans, paper that such specimens might 
have been used as “side-choppers,” the more or less 
flat ventral area resting against the palm of the hand, 
while the prepared keel would be utilised as a cutting 
edge. It is, of course, possible that, in addition to 
such use, implements of the type shown in Figs. 5 and 
5* might be used as picks Figs 6, 6a, and 6b illus- 

r 
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Pna f and s* —Quartnt* implement of roMro cinnMi form from Uganda, 
Ilk which tha k«*l axundi ortr tha whok length of Iht denial mrfaie 

trate a specimen of well-known Early Palseolithlc 
type, to which, at the suggestion of Sir Ray 
Lanlcester, I have given the descriptive name 
“ptatesslform.” In this form of implement, in which 
the keel of tip roctro-carinate becomes one of the 
cutting edges, while the more or less flat ventral sur¬ 
face ie flaked awav to form another cutting edge 
opposite to the keel (Phil Trans., series B, vol. cclx., 
19*0), the method of manufacture is entirely different 
from that adopted in the making of a "batiform '* 
implement. In the former the specimen is, at was 
pointed out by Sir Ray Lankester, to to speak. 
compressed from side to side, and the keel retained 
as a leading feature in its development, while 
in the latter the implement is, as it were, de- 
fressed— from above downwards—and the keel be- 
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comes functionless. The specimen Illustrated (Figs. 6, 
6a, and 6s) is of interest as showing, as do so many 
Early Chpllean implements of similar form found in 
this country, the retention of portions of the original 
striking platforms (C and D in Figs. 6a and 6b), the 
dorsal and ventral surfaces of the ancestral rostro- 
carinate form. 

From the above description it will be seen that I 
am of opinion that the specimens found by Mr. 
Wayland in Uganda are “related” to the rostro- 
carinate implements found beneath the Red Crag of 
East Anglia It is clear, also, that the method of 
manufacture adopted in the case of these Uganda 
specimens is the same as was followed by the Early 
Chellean people living in this part of the world, ana 
described by me in the Phil Trans, paper quoted 
above. 

The large collection made by Mr Wayland in 
Uganda comprises certain well-made hand-axes, 
scrapers, and other forms of implements, of which, 
no doubt, a detailed description will appear in due 
course. But the majority of the relics found are, it 
seems, massive examples of Early Palaeolithic arte¬ 
facts, which appear to me to be very similar, in their 
forms, size, and technique, to those recently found 
bv me at Cromer (Naiure, February 10, 1921) Mr. 
Wayland is to DC warmly congratulated upon the 



A t AihI 6K —Q 11 irlnio implement uf I arly 
lhth ' c platrtMforra ijje from Umnda, 
•ortiuni of the one nal unking pl«t 
k) J> in Fig* 6A and 6a) 


important discovery he has made, which throws a 
new and welcome light upon the antlouity of man 
in Uganda. The outlines of the implements figured 
are not drawn to any special scale, but the approxi¬ 
mate dimensions are indicated by the side of each 
drawing. J. R MD Mow. 

One House, Ipswich. 


h High Powers of tho Microscope. 

Under a high power it is extremely troublesome 
to move the object so that one of its boundaries 
coincides exactly with a division of the micrometer- 
scale. But when the object is small this very greatly 
increases the accuracy j otherwise two estimated 
fractions of a division may constitute the greater part 
of the length measured. 

Coincidence may be effected easily and with gnat 
exactness by gentle lateral pressure from the tip of 
the finger on the tube of the microscope; in this way 
the boundary of a well-defined image can easily be 
made to bisect a black line on the micrometer. If a 
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micrometer with lines 60/4 apart be used over a 2-mm. 
objective with No. 8 eyepiece, each division represents 
0-7/4, and a fifth part of a division correspond!, to only 
i /175,000th of an inch on the slide, which is there¬ 
fore at the tube’s centre the extent of the necessary 
distortion for bracket and bearing. The original posi¬ 
tion is recovered completely when pressure is removed. 
Probably everyone who uses high powers of wide 
angle has acquired the habit of effecting similarly 
extremely fine adjustments of focus by pressure on 
the stage. 

With a lower power it is often helpful to press 
slightly on the noscpiece instead of moving the slide. 
For quick, rough measurements in the course of 
other work Prof. Dixon’s "ghost micrometer ” 
is very valuable (my friend Dr. W. R. G. Atkins 
introduced mo to it) When the light is taken from 
a window the image of a piece of wiie-gauze leaning 
against the pane can be brought on the object by .1 
turn of the miiror, and removed again without losing 
sight of the object. 

It may be worth adding that in measuring a dis¬ 
tance in the line of sight (thickness) by the scale on 
the fine adjustment, one notch of the milling on the 
fine-adjustment head corresponds in my Zeiss to 
1 /10th of a division, or to 1/4 (15/4 with a dry objec¬ 
tive). The notches can be read opposite the pointer 
through a lens, with a probable total error of 04/4 
for the single measurement of thickness. 

In measuring the width or thickness of a calcite 
spicule the optic as is of which is patallel to the plane 
of the slide, 01 in evaminmg an object above or below 
the spicule, greater accuracy can be obtained by plac¬ 
ing on the mulnr a Nicol with the plane of polarisa¬ 
tion at tight angles to the optic a\is of the spicule, so 
that the high refraction of the ordinary ray is 
abolished F.bner (S' B. Ak TVm , Vienna, vol. xcv., 
p. 73) recommended to spongologlsts the use of the 
single Nicol for determining the direction of the optic 
n\is of spicules. 

Inter jet ence^ohurc between NtcoU. The measure¬ 
ment of thickness in these sponge-spicuks is very 
difficult, and I hope to substitute for it the 
mere reading of the spicule’s colour between Nicols 
Kmpirically, the colour of all but the two “limbs" 
of the cylinder ap|>ears to be c'osely that of a 
calcite plate of equal thakness, and to be inespcc- 
livc of the angular aperture of the objective (020 to 
1 40) and of the presence or nbsence of an Abbe con¬ 
denser between the polariser and the object. These 
are, to me, unexpected results in view of the much 
longer path In the spicule taken by the ordinary ray 
as compared with the almost unrefracted extra¬ 
ordinary rav. As it is difficult to exclude a 5 per 
cent, error from determinations of either the thickness 
or the retardation, and as it has been disputed 
whether the carbonate of lime in a spicule be wholly 
calcite, I shall be very grateful if a physicist will 
supply the theory of the co'our of a cylinder (elliptical 
or circular) of calcite In Canada balsam. The dia¬ 
meter of the cylinder ranges upwards from a wave¬ 
length of light to 10/4 or so; the lowest A I have 
determined accurately Is 13414/4/4 for the middle band 
of a spicule, which is a right cylinder since its optic 
axis is parallel to its length, and the width of which 
Is 810±40/1/4. Geo. P. Bidder. 

Cambridge, July 10. 

Oeun Tides. 

In the letter in Nature of May 26 (p. 393) under the 
above heading, by Mr. H» A. Manner, of the U.S. 
Coast and Geodetic Survey, it Ik pointed out that tidal 
observations would be greatly enhanced in value if 
permanent bench-marks were established in connection 
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with them, not only for the cort elation of any future 
tidal observations at the same places, but also for the 
determination of the rate of elevation or subsidence of 
the land relatively to the sea. 

It may be of interest lo note that this question was 
taken up some fifteen years ago by the Academy of 
Sciences of Paris, when a prize was offered for the 
best determinations of mean sca-lovcl from tidal ob¬ 
servations in any country bordering on the North 
Atlantic as a basis for such relative change in eleva¬ 
tion on its coast line. This prize was awarded to the 
present writer as superintendent of the Survey of 
Tides and Currents in Canada, as it was found that 
we had already tidal data available for this purpose, 
because referied to permanent bench-marks, on an 
extent of eight degrees of latitude ftom southern Nova 
Scotia to Belle Isle Stiait. 

Although this survey was primal ill organised In the 
interests of navigation, its practice of establishing 
local bench-marks ftom the outset in 1894 1# also 
bearing fruit in other directions. It has afforded to 
the Geodetic Survey of Canada, more recently 
organised, determinations of mean sea-level on both 
Atlantic and Pacific coasts as a basis ready to hand 
for extended levelling throughout Canada. Our 
Geological Survey also refets its contoured maps to 
mean sea-level, and in seveial legions it has been 
possible to give that survey an independent starting- 
point for these contours from tidal observations 
already obtained at a locality in the region, as they 
were referred to a local bench-mark 

As it Is not often that the same supetintendent 
remains in charge of a survey for so long as twenty- 
seven vears, it mav be allow able to give these examples 
in our experience of the advantages of the practice 
recommended bv Mr. Marmcr which mnv accrue years 
nfterwaids W Bfti Dawsos. 

Ottawa, Canada, June 22 


American and British Superannuation Systems. 

Thf writer of the leading article on this subject In 
Nature of June 30 may have misled vour readers bv 
the last paragraph but one in his article, because .— 

(1) No money can go into the (Dockets of share¬ 
holders of mutual insurance companies; there are no 
shareholders 

(2) If an endowment nssuiantc is taken under the 
Federated Si stem the benefits are increased by the 
share of profits, which, in the case of a mutual com¬ 
pany, means a full share of all profits made. 

(3) Ihe expenses of the selected insurance com- 
anies arc probably little more than those necessitated 
y a separate “association ” when we bear in mind 

that the ptemiums charged under the Federated 
System allow for the saving of “commission to 
agents ’’ bv those offices that usually employ agents. 

(4) The Federated System obtains the advantage of 
the experience of insurance companies in investing 
money expeditiously on a large scale. 

The objection quoted as having been made by Mr. 
Fisher on the second reading of the School Teachers 
(Superannuation) Bill, 1918, to the effect that public 
money would go In " dividends to the shareholders ” 
is met by (t) and (2) above. The real difficulty of 
placing his pension arrangements in the hands of 
insurance companies is that thev cannot assess the 
Invalidity risk or the future salaries on which the 
pensions in the Bill depend. The Invalidity risk, the 
future salary scale, and the longevity of pen¬ 
sioners have necessitated far heavier contributions to 
pension funds than had been expected when the funds 
were started, and the difficulty of keeping private 
pension funds in a solvent condition Is so well known 
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to actuaries who have practical experience of them I 
that the writer of the article may have thought It 
100 obvious for reference It u however an important 
aapect of the problem of providing pension* which 
ought not to be overlooked 1 

W PaIIN ElDkRTON 

Mansion Hous Street EC July 4 

l fHa insurance companies selected by the council 
of the Federated Superannuation System are not all 
mutual compan es and in consequence there are 
shareholders and dividends to be taken into account I 
Apart from this even among mutual companies such 
matters as directors fees palatial buildings and 
highly paid ofticia s are not unknown not to speak 
Of expenses often heavy of advertising If Mr 
Elderton wishes to maintain the position that insur 
ance companies are purely philanthropic 11 siitutions 
»e fear he has tikei on ai impossible task Ed] 

Oup and Ring Mariungs 

M*V 1 query Mr Carus Wilson s opinions in his I 
letter in Nature of June 23 (p 521) 9 I have alas! 
seen only one case (at llkley) of these markings but 
have long been interested in the peculiar weathering 
of mortar which is conmon on the north side of old 
buildings near the sea My view is that it is quite 
distinct from the cup and rings The change in 
mortar is I suspect one of adsorptive precipitation 
so well explained by Mr S C Bradford in Nature 
of March 2-? )ib and elsewhere 



After saturation by rain when drying takes place 
the lime forms into parallel lines with intermediate 

r ues and those sand-grains which are thus robbed 
their cement are speedily removed by the wind 
The accompanying photograph (tig 1) is of an old 
stable wall built of local sandstones and limestones 
at the Military Arms Inn The Nothe Weymouth and 
was taken in 1904 The scale is 1/10 I presume 
the cracks etc in old oil paintings are also quite 
unlike either of the above Gkoroe Abbott 

June a6 

A New A eowe R aal Huaemeoa 

With regard to Dr Ersktne Murray s observation 
of die behaviour of aeroplane sounds (Natur? 
June 16 p 490) attention may be directed to the 
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fact that any combination of confused noise* will 
behave in the same manner such for example as 
the noise of rustling leaves escaping steam a 
shower of rain on trees or tin roofs or of a 
distant train in motion If one stoops towards 
the road or approaches a reflecting wall while any 
of these noises are going on the pitch of the sound 
nses and when one is in the act of standing up or 
of withdrawing from the wall it descends The 
grating of carnage-wheels on the road or rather 
the noises reflected downwards from the body of the 
carnage have a like effect when the observer is 
standing perfectly still In this case however for 
some reason not clear to the writer careful listening 
shows that the pitch falls as the vehicle nears the 
observer and nses as it recedes from him If the 
sound it a single continuous note such as that of a 
whistle blown by a bicyclist riding past the observer 
beats are heard as the whistle advances and also as 
it recedes these being due to interference between 
the direct sound waves and those reflected from the 
road The occurrence of beats in such circumstances 
is perhaps not generally recognised 

F M West 

11 Downshire Square Reading July 12 



On the cubical atom theory developed by Lewis 
and I angmuir it appears that the molecules of CO, 
and N.O have alnost identical electron conflgura 
tions A O Rankine has shown from viscosity data 
that each electron system is equivalent to that of 
three adioi ung neon itoms in hne The writer is not 
aware that attention has been directed to the fact 
that the specific susceptibilities of giseous CO and 
N.O are 0423x10 ‘ and 0429x10 * (Takd Son6 
Science Reports Tdhoku vol viit p 162 1919 and 
Proc Phvs and Math Soc Japan vol u p 84 
1920) and their molecular s leptibilities 186x10 * 
and 188xio-‘ respectively 
The Iectron systems of the two molecules are 
apparentk identical but the net positive charges on 
the atomic nuilei are 8 6 8 for CO and 787 
for N.O If therefore atomic nuclei possess rota 
tions and are a source of magnetic noment it must 
be assumed that the redistributio 1 of the positive 
charges m the manner mdicited involves no change 
of angular momentum A b Oxi.RV 

Shirley I istitutr Didsbury Manchester 
July 14 



With reference to the letters in Nature of June 9 
and July 7 by Dr G B Mathew* Dr H C Pock 
lington antt the Rev J Cullen on the polynomials 
Y(x) Z(x) satisfying the Identity 

Y(r)> ( )f AZ&r)»- 4 (-*' 0 (* 0 
may I point out that Y(x) Z(x) are tabulated as far 
as p » 101 in Dr Hermann Teege s inaugural dis 
sertation Ueber die i(p-i) ghedngen Gaussiscben 
Penoden (Kiel Peters 1900)? Connected with 
these polynomials there is a further point which so 
far as I am aware has not yet been settled When 
x = 1 and p =1 (mod 4) Y(x)=py Z(x)»s and 
py‘ ** 4 

I have verified from Dr Teege s results that (y s) is 
the primitive solution of £»*-?=4 and consequently 
i(e+yi/p) the pnmitive unit of the quadratic field 
[vp] as far as fslot but the question whether this 
unit is always pnmitive needs further investigation 
W E H Berwick 

The University Leeds 
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The Air and its Ways. 1 

Hv Sir Napifk Sihw, F R.S 


T HK physical problems ol the weather map hate 
not been solved, for the subject is inherently 
difficult. In the first place, the atmosphere is on 
such an immense scale that its behaviour is not 
to be brought under the principles of physus 
without much trouble, and, I may add, many mis¬ 
takes. The most conhdent theories of the past 
are flatly contradicted by facts which have come 
to light since the investigation of the atmosphere 
was extended to the upper air by balloons, kites, 
kite-balloons, and more recently h\ airships and 
aeroplanes. We have now manv fa« ts about the 
atmosphere up to 20 kilometres at our disposal. 
They are, of course, not necessarv for the forma¬ 
tion of a correct theory, because no new principles 
are involved, but thev are invaluable for the 
purpose of the verification or contradiction b\ 
which hypotheses get moulded into consistent 
theorv 

'The behaviour of air in bulk is so entirclv dif¬ 
ferent from that of the laboratory sample that the 
ways of the air are, indeed, as peculiar as those 
of "the heathen Chinee ” The air as we know it 
in the laboratory is a verv mobile fluid, vet in the 
atmosphere it manages to take on a suflieienev 
of the character of an elastic solid It does not 
go in the way it is pushed; pushed north it goes 
east, and pushed east it goes south The con 
dition for getting it to go north is that it should 
be pushed west If you blow a jet of air straight 
upward you may find that part of the effect is a 
vortex whirling around you In front of its fire 
- the sun -the air will vers likelv get colder in¬ 
stead of warmer; losing heat bv exposure to the 
clear skv on a cold night, it mav gel warmer In 
spite of all that is taught in the lahoratorv about 
the levitating effect of warmth, cold air floats 
above us with warmer air beneath If you tell 
the air that warm air rises, it winks an eve and 
inttrjerts an “if” and a “when.” If the Olympian 
gods felt cold and thought to make themselves 
warmer bv stirring up their ehillv air with the 
warmer air enjoved by mortals down below them, 
thev would be disappointed. Stirring would make 
them colder and us warmer Shake air up violentlv, 
water falls out of it; and if the shaking went on 
long enough the air would liecomc intolerably drv, 
verv cold at the top and verv vv arm at the bottom 
\ot only has the air the innate capacitv for these 
conjuring tricks, but it nev er, or scarcely ever, fails 
to use them 

7 he (leneral Problem of the Science of Meteor¬ 
ology. 

Yet, underlying the work that is done in 
meteorology officially or unofficially, there is, and 
has been all the time, a definite purpose to bring 
our knowledge of the air into relation with the 
laws of physics as established in the laboratory, 

I Abridg'd from th« R«d« t Ktnx at Canbrldg* on lone «. 
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and, therefore, particularly with the laws of 
energv. 

The Fundonuntul Facts 

I here art two sidts to the study of the air and 
its ways which can Ih pursued by different people 
who may never meet each other. One is the 
observation and collu lion ol the facts about the 
weather from every part ni the world; the other 
is the interpretation of facts by dynamical and 
physical reasoning Nothing at least nothing 
uscliil ran 1m* done without real 1 acts, but real 
facts do not, as a rule, explain themselves. The 
composition of air at different levels has been 
computed, and the results lor one* hundred kilo¬ 
metres are different according to Humphreys, 
\\ egener, and Chapman llt-low the level of 
ao km we are not tumbled with changes of com¬ 
position except those in the- amount of water- 
vapour. The meteorological facts may be ex¬ 
pressed by maps showing coast lines and oro¬ 
graphic' features, surt.iec-temperature in Januarv 
md |ulv and its discontinuities at the coast 
lines, water vapour at the surface in July, cloud, 
rainfall over the land, winds over the sea, and 
pressure ovvr the globe in the same month . 

Winds and tempt ratuus in the upper air ran 
be illustrated by models m cardlioarcl That for 
temperature shows the general run of the iso¬ 
thermal sutfaces and the modifications caused by 
the introduction of local rvclones and anticyclones 

the Atmosphere 11 tlrcat Steam Engine 

We are all agreed that the atmosphere is in 
realitv a great engine, partly an air engine, but 
more effectively a steam engine, or at least a 
moist-air engine. Now the essential parfs of a 
steam engine are a boiler to supply it with heat, 
a condense-! at a lower temperature to absorb the 
surplus heat, and a fiv-whu-1 to maintain the con- 
tinuitv and uniformity of its action. We describe 
the action of the engine as taking a supply of 
luat from the boiler, giving out heat to the con¬ 
denser, and converting into work, useful or othei- 
wise, the diflerenee between the heat taken in and 
that given out. 

Can we rightlv use such language about the 
atmosphere and usefullv contemplate the ways o( 
the air from that point of view? I think we can, 
though the analysis of the phenomena from that 
point of view is difficult The boiler is certainly 
there; I have shown it to you in the distribution 
of temperature with the great warmth of the equa¬ 
torial regions. In the map of the distribution of 
water-vapour I have shown you where the steam 
is raised The condenser is there also, partl> in 
the shape of the vast cooling surfaces of the high 
lands of the arctic and antarctic regions, and of 
snow-covered mountains generally; but perhaps 
more effectively in the upper air, particularly in 
| the stratosphere, which at a temperature of 



6 5 4 


NATURE 


[July ai r 19a i 


190a. to 240a. (».«. from 60 to 150 Fahren¬ 
heit degrees below freezing point) is cer¬ 
tainly cold enough for the purpose, and, for 
certain reasons which I will not now expound, 
must be regarded as an effective means of getting 
rid of heat by radiating it into space. 

The Fly-wheel of the Atmospheric Engine. 

And what of the fly-wheel and the work done 
by the engine? Surely the winds, whether of the 
general circulation or of the local circulation of 
cyclonic depressions, are a fair representation of 
the fly-wheel. At the risk of laying myself open 
to the unpardonable sin of punning, I will point 
out that the fly-wheel is of enormous importance 
to flying, because the flyer can either attach him¬ 
self to it and he carried along with it, or he may 
have to labour to make headway against it. The 
choice of these alternatives depends upon the air¬ 
man’s knowledge of its habits and behaviour—of 
its ways, in fact. The constituent parts of the 
fly-wheel at any time are the natural air-ways of 
the world. It was by hanging on to one part of 
the fly-wheel in the fifteenth century that 
Columbus discovered America, and by the aid of 
another portion, just two years ago (June 14, 
1919), Sir John Alcock crossed the Atlantic in 
16$ hours, and on July 13 of the same year Air 
Commodore Maitland landed R.34 at Pulham after 
a journey from New York in 3 days and 3 hours. 
Its total energy is tremendous, of the order of 
too billion horse-power-hours 

7 he Polar and Equatorial Circulation!, in the 
Upper Air as Parts of the Fly-wheel. 

One of the immediate results of the thermal 
operations is to maintain the great fly-wheel or 
to start new sections of it in the form of local 
cyclonic circulations. Omitting these for the 
moment, I want to put before you some informa¬ 
tion about that part of the fly-wheel which is ex¬ 
pressed by the general circulation. We can do 
so bv distinguishing and ultimately isolating those 
portions of the atmosphere which represent per¬ 
manent parts of the general circulation Our best 
method of procedure is by way of pressure. We 
can compute the distribution of pressure for suc¬ 
cessive levels and verify the computation by the 
occasional observations of pressure at the various 
points «f observation. We can thence calculate 
winds to correspond therewith in accordance with 
the general principle of the relation of pressure 
to wind, to which reference has already been 
made, and which finds partial expression in Buys 
Ballot’s law. 

A glass model expresses the results most 
clearly. It is made to show simultaneously on 
concentric hemispherical glass shades maps of 
pressure for 2000, 6000, and 10,000 metres. They 
disclose an enormous body of air extending at 
the higher levels from the pole or thereabout to 
latitude 40°, with a protuberance to the equator 
in the lower levels of the monsoon region. The 
air circulates about thfe polar axis in curves not 
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exactly coincident with circles of latitude, but not 
very different therefrom. This mass of moving 
air constitutes a very considerable fly-wheel. 

The maps also disclose a collection of anti- 
cyclonic circulations in the intertropical region 
lying between a stream of westward-moving air 
at the equator and a stream of eastward-moving 
air at about latitude 35°. Thus the margins of 
the anticyclones form a sort of chain-drive pulling 
the air from east to west on the equatorial side 
and pushing the polar circulation eastward. These 
vast local areas of high pressure are interesting in 
relation to the tracks of hurricanes, the normal 
path of which for this part of the year is marked 
thereon. The lines which separate the high- 
pressure areas are at the coast lines, and empha¬ 
sise the meteorological importance of those lines; 
with one of them the hurricane track is evidently 
associated. 

Local Cyclonic ('initiations us Parts of the 
Fly-wheel. 

Among the products of the working of the aerial 
engine we have included the energy of the circula¬ 
tion of local cyclonic depressions, whether they 
take the form of the hurricanes of tropical coun¬ 
tries or of the milder depressions of our own lati¬ 
tudes. I anticipate no objection to the suggestion 
that these phenomena are part of the working of 
the general atmospheric engine, but there is so far 
no general agreement as to the precise way in 
which the engine operates to produce these results. 

I have recently suggested that the development 
of a vortex of revolving fluid may be due to the 
“injector-effect," or, as I prefer to call it, the 
“eviction-effect,” of rising air or falling rain or 
both combined, and I have put together an ap¬ 
paratus designed to test the effect of the various 
possible causes in producing a cyclonic vortex 
when the conditions of relative motion are favour¬ 
able. I have come to the conclusion that the air 
is murh more easily moved to take up cyclonic 
circulation than has hitherto been supposed, and, 
in fact, cyclonic circulation is the natural expres¬ 
sion of a part of the kinetic energy of rising air 
or falling rain, requiring only favourable local 
conditions for its obvious manifestation. Perhaps 
I may add that on that ground a volcano in ex¬ 
plosive eruption ought naturally to cause a local 
tornado The energy of cyclonic motion can 
therefore be added to the other parts of the atmo¬ 
sphere’s fly-wheel with some confidence that it is in 
accordance with natural fact. 

An Indicator Diagram for the Atmospheric 
Engine. 

If this view of the atmosphere is a reasonable 
one, then we ought to be able to refer the opera¬ 
tions of the air to what Maxwell calls an indicator 
diagram, expressing by the area of a closed figure 
the work done by the air in the course of a cycle 
of operations represented by the outline of the 
| figure. During the past forty years I have beeft 
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trying to get that diagram in continuation of the 
work that 1 used to do with a class at the Caven 
dish Laboratory, and now 1 believe 1 have sue 
ceeded, with the assistance of Mr L V Newn 
ham, of the Mctcorologic il Ofliet lhe result is 
not exactly in the form which is familiar to 
readers of Maxwell, but in the form of an entropy 
temperature diagram such as Sir Alfred Lwing 
uses in his work on the steam engine With the 
diagram it ought to be possible to make a reason 
able diagnosis of the w ay s by whi< h ur can 
ascend from thi surface, ind descend igain to be 
prepired for a repetition of its cycle Wc should 
then rtplict be reason th< giussworl which has 


hitherto done duty for it 1 urther, according to 
the diagram the best which you can expect from 
the steam laden air of the equatorial region, work 
ing between the surface and the stratosphere under 
favourable conditions, is a brake horse power 
(iheaenev of 25 per rent Operations conducted 
elsewhere will have less rfhcienry than that On 
the whole it is not very high but the energy 
avulablt as indicated by the equivalent of the 
amount of rain which falls is so enormous that 
there is no reason to doubt the capacity of the 
ur is a steam engine to dcvtlop and muntain 
the effects which are included in ill our varied 
experience of the air and ts w lys 


Congress of the Universities of the Empire 


r llL second Congicss 11 thi l mversities tf the 
1 mpire which met in Oxford on Julv 5-8 
was as siuccsslul is the L ngressof 191. Higher 
tubule could not lie pud to the skill of those wh > 
were responsible tor its organisation Ihirty 
seven oversets universities wtri represented bv 
ninety four delegites ind twenty two rcprcsenta 
tives, of whom the very large majority had 1 ome 
to 1 ngland for the express purpose of attending 
tht Congress I he told number of members 
including Oxford residents wts ibout 600 In 
the printed list we find amongst the delegates the 
eh tneellor of New Zeal ind the ex vice chancel 
lor of Cal< utt 1 the presidents of \lberta British 
Columbn Dilhousic, McGill, Queens, Kingston 
Saskatehevvan ind loronto the vice presidents of 
Montreal and St 1 rancis Xavier and the prinei 
pals of the University Colleges of Pretoria and 
Johannesburg ind of sever il Indian colleges 
When the present cost of ocean travel is taken 
into consideration, these figures bear eloquent 
testimony to the belief of the universities ot the 
Empire in their essential unity and to their filth 
in their common mission 

In 011c rtspect the Congress of 1921 lar sur 
passed that ol 1912 m ittrai tiveness md 
probablv in value also With the greitest 
generositv the members of the University of 
Oxford offered the hospitality of their colleges 
and their homes to all members of the Congress 
lhe meeting together in common rooms and in 
the houses of their hosts gave great pleasure to 
the men and women who had come from the most 
distant parts of the King s Dominions 1 ht 
opportunities thus afforded of intercourse and of 
informal discussion are likely to produce results 
more important m their bearing upon the practice 
of teaching and administrate 1 than the speeches 
madt in the South Hall of the Examination 
Schools 

Opportunities of consultation and of the com 
partson of experience are being further enlarged 
bv the application of a scheme of visits which 
was tried on a smaller scale and in a somewhat 
tentative way m 1912 For a month all dele 
gates from overseas are the guests of the home 
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1 universities Before Congress met they were 
given the choice of visiting Reading, Bristol tnd 
' Caidilt or Dublin ind Hcltast Returning to 
1 ondon is the guests ot the L mvcrsity they 
visited its schools ind colleges on June 30 and 
I July 1 ind 2 On July 4 the Government enter 
' tamed them together with the deleg ites of the 
j home universities at 1 luncheon over which Mr 
I V J Balfoui presided On the following morning 
they travelled by speei il train to Oxtord where 
I the congress was opened by the chancellor ol the 
I University 1 ord Curzon I rom Oxford the dele 
• gates from overseas proceeded to Cambridge and 
thence to either 1 dinburgh and St Andrews, or 
I Glasgow snd Aberdeen lhey will return in three 
parties via Durham Newcastle or Shefheld to 
I Manchester or Liverpool and will end their tour 
eithei in Birmingham or m Leeds 

As the proceedings of Congress have been re 
ported in the daily Press, it will suffice here to 
I mention only some points of special interest to 
I men of science As was lilting at a meeting in 
j Oxford the first session was devoted to tht con 
sideration of the bilancc of studies the place of 
the huminitics in the tduc 1I1 in of men of science, 

I md ot the physic il md natural sciences in 
general eduettion M iny wist things were said 
b> tht champions of a literary education Prof 
Deseh and Prof Whilehe id spoke for those con 
cerncd with the education of students of science 
Prof Deseh urged the necessity of including a 
large measure of humanistic instruction and study 
in the training of men of science but proposed 
that it should take a novel form In place of 
balancing the specialised courses in science by a 
certain number of equally specialised courses in 
the humanities he would endeavour to bring the 
two into closer relationship bv making the teach¬ 
ing of science historical literary, and sociological 
If scientifically trained men are to take their 

(proper position in the community thev must 
have 'a vision of knowledge in its true propor 
tions and perspective” ‘The most important 
j safeguard against a limited vision is to be found 
in the historical spirit " Teachers should show 
to their students how their sciences grew should 
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interest them 111 the lives, oi their founder* and 
chief exponents, and, in favourable cases, in their 
original writings In pure science the student 
should be shown how each discovery was related 
to the slate of intellectual development at the 
time when it arose, in technology the opportunity 
should be taken of bringing discoveries and in 
ventions into relation with the events ot history 
and with the condition of society at different 
periods Ihe training of a scientific man could 
not, as a rule, include the study of dead lan 
guages, but modern scientific thought has its 
roots in ancient Greece 

l’rof Whitehead dealt with the preparation of 
schoolboys for scientific study at the university 

The main structure of successful education is 
formed out of the accurate accomplishment of a 
succession of detailed tasks lhis must la ever 
kept in mind, since the enthusiasm of reformers 
so naturally dwells on the rhetoric of cduc ition 
The cyme is apt to proclaim that it docs not make 
much difference what the detailed tasks may be 
the one important thing is to get children into the 
habjt of concentrating their thoughts and of doing 
what they are told On the contrary the 
wise selection of the detailed tasks is of 
prime importance Lv cry subject in the 
preliminary training must be so conceived, 

and shaped as yielding, during th it period 
general aptitude, gcneril ideas, and knowledge ot 
special facts which, taken in conjunction form 
a body of acquirement essential to educated 
people 1 urthermorc it must be shown that the 
valuable part of th it body of acquirement could 
not be more easily and quicklv gained in some 
other wtv by some other combination of subjects 
The hard cli mi nt in a scientific curric ulum con 
sists in the attainment of ex ict knowledge based 
on first htnd observation Ihe soft element eom 
prises two factors of which the more important 
is browsing with the \er\ slightest external 
direction and mainly dependent on the w ayw ird 
impulses of a student s inward springs of interest 
The second factor should consist of descriptivt 
lectures designed for the purpose of exciting 
general interest m the various sciences 

Ihe afternoon session on July 6 was devoted to 
the consideration of The Universities ind lech 
nological P ducat ion Lord Crewe the chairman 

sounded the keynote of the discussion No longer 
is it a question as to whether the universities 
should or should not provide training of the type 
defined as technological but as to now far they 
should go in promoting studies which lead men 
and women on to employment in the fields of m 
dustry and commerce or engage them in con¬ 
tinued scientific research The universities exist 
because they satisfy the needs of the country- 
moral, intellectual, and practical—and the nature 
of the teaching they supply is conditioned by those 
needs When therefore the conductors of an in 
creasing number of industries assert that their 
methods depend for development and practical 
success upon scientific knowledge, and that it is 
onlv from the appropriate departments of different 
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universities that such knowledge is forthcoming at 
its best, the universities have no choice Lord 
Grcwc directed attention to the outstanding sue 
cess ot the schools of agriculture of the two 
ancient universities 

Sir Arthur Currie gave an account ot the highly 
organised courses for engineers at McGill ihesc 
tnurses extend over four sessions and include 
economics, finance and industrial law During 
the three intervening summers students obtain 
practical experience in works In virtue of their 
superior education, they are htud, when they go 
into the active practice of their profession, to rise 
to positions in which they will lead ind direct 
\dvanctd courses in which students arc taught 
how to conduct investigations are also arranged 
the Canadian (lovcmment providing forty live 
scholarships lor graduates who show aptitude for 
research 

In tlu coutsc ot in iblc piper Prof 
Smithclls said I line ilw iys thought 
that oui difficulties with technology hive arisen 
chiefiv from the belated and stinted culliv ition ol 
naturil science in the miicnt universities If 
natural science as it arose h id hi < n gatht ri d to 
the older studies ind had flown! in its mturil 
courses the mcch 1111c il irts 11 il those w ho follow 
them would surely have been brought long since 
into 1 very different relation with the academic 
world It would be excusable perhaps to 

make this the occasion to pre 11 h the urge ncy c I 
technology But that is not mv intention 1 nil 
f ir more inxious to rose mv voice against its 
unbridled pursuit to direct attention to the re 
strtints under which it shi uld be fostered and 
to plead lor what seems indispensable to its 
worth Ol tin Department ol Scientific ind In 
clustnal Research his exptntnie ltd him to say 

1 hope 1 exhibit some capability of seeing what 
is good in this new State Department Of what 
ippears not good I will only say this that there 
seems most room for anxiety in the creation of 
isolated institutes for technological research 
which may detach from universities a most valu 
able type of studies and of men that will them 
stives suffer Irom their isolation 

Mr J C Maxwell Garnett contended that the 
provision of the highest technological education 
by universities instead of by separate institutions, 
tends also to benefit the industries by harmonising 
the ideals and purposes of leaders of the people 
in many different walks of life bv widening the 
interests of the future captains of industrv and by 
accustoming them to an atmosphere of scientific 
inquiry so that in due course they will encourage 
research, well understanding that research is some 
thing more than experimental tests —more even 
than attempts to discover immediate industrial 
applications of established facts ’ 

Prof W W Watts, after sketching the pur 
pose of technological education and the aims of 
the universities and other institutions which set 
themselves to prepare men for industrial life, said 
‘ The scheme of education that will be evolved 
will not greattv differ in its method from the older 
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forms of literary or scientific learning, nor vv ill its 
value be less as an instrument for equipping the , 
intellect and training the mind.” On the subject , 
of touch with industry, hr continued. " L nlil 
the student knows some of the features ol 
the industry in which he will be engaged, 
he finds it difficult to realist the significance 
of many parts of lus training. . In my 

dpnoion, the advantages of early touch outweigh ns 
disadvantages.” “ The type of men which it should 
be theHgun of the universities to turn out . . must 
be willingtyp study all the conditions ol their prob 
lems beforththey are sufficiently satisfied with their 
solutions to fiarrv them into effect These 1011- 
ditions require, not a solution, but the solution 
which can be brought into operation with the least 
possible disturbance of the things that arc, with¬ 
out needless change of raw material, machinery, 
or personnel, but with the advantage of diminished 
cost, enlarged production, and increased value or j 
efficiency.’’ 

Presiding over the morning session on ]uly 8, 
which w'as devoted to the consideration ol “'Ihe 
Universities and Research,” laird Robert (Veil 
spoke of his friendship wuth Lord Ravlcigh and of 
his astonishment at the freshness with which lie 
retained until the last davs of lus life his mteiest 
in the advance of knowledge. 

After a paper hv Sir Frederic Kenvon on 
humanistic research, and one by Prof Firth on 
historical reseatch and university teaching, Prof 
Joly spoke on scientific research He recalled 


the fact that it was in Oxford that the Royal 
Society, the greatest ol research societies, had 
its origin in the endeavours ot such diverse spirits 
as Wilkins, Boyle, Wren, Seth Ward, and Wallis. 
“The argument for research in universities rests 
upon the broad basis ot the value ot the intel¬ 
lectual progress ot mankind I think i am correct 
in saying that most men who have adopted a life 
of research, or have made research the object ol 
their special interest, have acquired their intel¬ 
lectual ideals in the days of their college 
lilc ” If his teachers arc without interest 
in research, the enthusiasm to create new 
knowledge is not implanted in the student. 
“ Perhaps the most striking tc aturc o! Ameri¬ 
can universities, as viewed hv the British 
visitor, is the prevalence of research, and the 
lavish provision made for its prosecution. It ex¬ 
tends into every branch of university work.” 
“The \nicrican recognises to the full the value 
of the mental attitude induced by research, and 
this recognition is not confined to the university 
professor, from whom it m.iv be expected, but 
extends, so far as 1 could gather, everywhere 
throughout the States ’’ 

lhe discussions of the Congress, which were 
earned cm with great vigoui, arc likely to prove 
fruitful in the minds of those who heard them, 
lhe permanent, and perhaps more important, out¬ 
come will be the full Report of the Proceedings of 
the Congress, which will be published liv Messrs 
G Bell and Sons in the autumn 


Gold Medal of the Royal Society of Medicine. 


Awakd 1 CI Sik Aimkoim Wku.hi. 

'i the recent annual meeting of the fellows of 
the Royal Society of Medicine the president, 
Sir John Bland-Sutton, announced that the re¬ 
cently founded gold medal of the soc letv had been 
awarded to Sit Almroth W'right in recognition of 
the value of his important con¬ 
tributions to medical science, 
and particularly of those made 
during the war. Unfortunately, 

Sir Almroth Wright, who had 
been compelled to go abroad, 
was unable to be present, but 
had written very cordially 
thanking the council of the 
society and expressing his 
great appreciation of the 
honour bestowed upon him. 

In his absence, the medal was 
handed to his brother, I)r 
Hagberg Wright. 

The council of the society 
was enabled to institute the 


(October 18) to a scientific worket, man or 
woman, who has made valuable contributions to 
the science and art of medicine. It vva,s specially 
provided that the first award should, it possible, 
he made for original or other work in con- 
neotion with mihtarv medicine and surgery 



gold medal by the generosity of the laic 1 
Dr. Robert Murray Leslie, who transferred 
to the society investments in perpetual trust for i 
the purpose. The trust deed provides that the 
medal is to be awarded every three years, and is 
hereafter to be presented m St. Luke’s Dai 
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which had proved of value during the Great 

War. 

The council of the society felt that for such an 
award an effort should be made to produce a medal 
which, in art and symbolism, should lie worthy of 
'he occasion, and upon the advice of Mr. G. F. 
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Hill, keeper of the medals in the British Museum, I /Esculapius, placing a wreath upon a figure 
the work was entrusted to Mr. Carter Preston, kneeling before her holding a lamp, signifying 
who has produced the beautiful design shown in ( Research. The reverse shows the centaur Chiron 
the accompanying reproductions of photographs. 1 instructing the young ^Esculapius in the elements 
The obverse shows Hygieia, daughter of nf medicine. 


Obiti 

Henry Rondel Le Sueur. 

H enry. RONDEL LE SUEUR was born on 
January i, 187a, the son of F. C. Le Sueur, 
of Trinity, Jersey. He attended a private school 
until 1887, and then for two years was in the , 
laboratory of a Jersey analyst, Air. 1 *. W. Thoms. 
Thence in 1889 he proceeded to University Col- 1 
lege, London, taking the B.Sc. degree of the | 
University of London (Honours in Chemistry) in 1 
1893, and the D.Sc. degree in 1901. i 

Le Sueur's teaching experience was entirely I 
connected with one institution—namely, the 
Medical School of St. Thomas's Hospital, where 
he was appointed demonstrator in 1894, ar >d lec- 1 
turer in 1904, a post which he was holding at the 
time of his death on July 9. There was but one 
break in his connection with the hospital—namely, 
that caused by the war. In July, 1915, he was | 
commissioned major in the Royal Engineers, and 
ordered to Gallipoli to advise on chemical warfare j 
problems, and the complaint which he contracted ' 
there was probably in no small degree responsible 
for his final illness. On his return to England he 
was one of those originally appointed to the Gas 
Warfare Experimental Station at Porton, Wilts., 
where he remained until the end of 1917, when he 
was ordered to the United States to assist in the 
preparation of the American Gas Warfare Ex¬ 
perimental Station. 

Le Sueur was one of the secretaries of the J 
Chemical Society, and most of his original papers 
are to be found in the society’s journal. He was | 
a most capable experimenter, who found it neces¬ 
sary to satisfy himself on the minutest detail. This I 
probably accounts for the fact that the number of | 
his communications (twenty-four) was not large, 
but they are characterised by a . thoroughness 
which can be rightly appreciated only by those who 
knew his methods of work. It was, however, *as 
a teacher that Le Sueur shone as a particularly 
bright star. His capacity for imparting know¬ 
ledge to others was most pronounced and quite 
exceptional, and among his students in the labora¬ 
tory he was at his best. 

Le Sueur’s most marked characteristic as a man 
was his unfailing loyalty, whether to the science 
of his adoption, to his colleagues and students, 
or to his friends. Certainly the island of Jersey 
never possessed a more loyal or truer son. His 
efforts to mask a natural shyness and reserve of 
manner did not always meet with the success 
which would allow strangers to recognise the true > 
qualities of the man himself, hut those who knew > 
him intimately realise that hy his untimely death 1 
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the science of chemistry has lost a devoted 
servant, and they have lost a true and loving 
Iriend. A. C. 

Wh notice with much regret the announcement 
in the British Medical Journal for July 16 of the 
death of Sir Gfokgk Swage on July 5 at the age 
of seventy-eight years. Sir George was educated 
at Brighton and Guy’s Hospital, where he won 
the treasurer’s gold medal. He received the 
degree of M.D. (Lond.) in 1867, and in 1878 he 
was elected to a fellowship of the Royal College 
of Physicians. For seventeen years—from 187a 
to 1889—he was connected with the Bethlem 
Royal Hospital, and it was during this period that 
his reputation as a ]>sychiatrist was established, 
in 1886 he was president of the Medico-Psycho¬ 
logical Association, and in succeeding years he 
presided over the Neurological Society and the 
section of psychiatry of the Royal Society of 
Medicine when this section was founded in 1913. 
In the same year he received his knighthood. 
For a number of years he was co-editor with 
Dr. D. Hack Tuke of the Journal of Mental 
Science. In 1907 he was elected Lumleian lec¬ 
turer of the Royal College of Physicians, and 
two vears later he became Harveian orator, taking 
as his subject experimental psychology and hyp¬ 
notism. Sir George published one text-book, " In¬ 
sanity and Allied Neuroses,” which has become a 
standard work, in addition to numerous papers 
contributed to both English and American medical 
journals. 

Wb record with regret the death of Sir Hbrbbrt 
Babington Rowell, which occurred suddenly on 
June 33. Sir Herbert, we learn from Engineering 
for July 1, was born in i860, and finished his pro¬ 
fessional education at Glasgow University, where 
he studied naval architecture under Profs. Elgar 
and Jenkins After experience with various ship¬ 
building firms, he became manager of the Hebbum 
shipyard of Messrs. R. and W. Hawthorn, Leslie, 
and Co., Ltd., and in 1916 became managing 
director of this firm. Sir Herbert was the first 
lecturer in naval architecture at Armstrong Col¬ 
lege, Newcastle. He was also a member of the 
council of the Institution of Naval Architects, 
and a member of the Institution of Civil 
Engineers. From 1913 to 1914 he was president 
of the Shipbuilding Employers’ Federation, and 
ftom 1915 to 1917 president of the North-East 
Coast Institution of Engineers and Shipbuilders. 
In addition he was a member of Lloyd’s Tech- 




July ai, 1921] 


nical Committee, and filled many other public ap¬ 
pointments*. He received the honour of knight¬ 
hood in igi8. 

It is with great regret that we learn of the 
death of Prof. Gabriel Lippmann, Foreign 
Member of the Royal Society, on July 14 on 
board the liner La France while on his way irons 
Canada, where he had formed part of the French 
Mission under Marshal Fayolle. Prof. Lippmann 
was born in 1845 and educated in Paris His 
work there was concerned mainly with the rela¬ 
tion between electrical and capillary phenomena, 
the outcome of which was his capillary electro¬ 
meter and other instruments. His process of 
colour photography, announced in 1891, is widely 
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known. In 1908 he was awarded the Nobel prize 
for physics, and in 191a became president of the 
Paris Academy of Sciences. 

\Vs announce with much regret the death, on 
June 1, at the age of seventy-nine years, of Mr. 
Charll s Pkkkkim. Howditih, associate of the 
Peabody Museum of \mcriian Archaeology and 
Kthnology, Cambridge, Mass. Mr. Bowditch was 
well known lor his work on Mexican and Maya 
codices and insniptions 

We regret to announce the death of Pkoi J. A. 
Mlnziss, professor of physiology at Durham Uni- 
\ersit\ S«hool of Medicine, Newcastle-upon-Tyne. 
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Thk Civil List pensions granted during the war 
ended March 31, 1921, amounted to 1200I., and in¬ 
clude the followingMrs Frederick Knock, in 
recognition of her husband’s services to natural science 
and entomology (September 7, 1920), tool.; Mr. 
Edward Giecnly, in recognition of his services in the 
geological survey of Anglesey (September 7, roan). 
Sol.; Mrs. J. A. McClelland, in recognition of her 
husband’s distinguished services ns an investigator in 
physical science (September 7, 1920b mol.; Mrs. and 
Miss Shamian, in recognition of Mr George Sher¬ 
man's valuable services in palaeontological science 
(September 7, igao), 80I., Mr John Nugent Fitch, in 
recognition of his long services to the cause of botany, 
horticulture, and natural history (September 15, 1920), 
75I.; Mr. W. K. Ilodgkinson, in recognition of his 
valuable scientific work in the public service (March 24, 
1921), 100I., and Mr. Herbeit Tomlinson, in recogni¬ 
tion of his services as a teacher, and of his valuable 
and distinguished contributions to physical science 
(March 24, 1921), roof 

I'm* popular fallacy that explosions can preiipit.ite 
rainfall found expression in the question asked by 
Major Morrison-Belt in the House of Commons on 
July 13 as to whether the Government would be pre¬ 
pared to initiate experiments which might possiblv 
hnve the result of precipitating a downpour of rain. 
The answer given was to the effect that from 
past experiments meteorologists were of opinion that 
explosions would not induce a fall of rain, and rightly 
so; for experiments were conducted on a vast scale, 
not, it is true, with, that particular end in view, on • 
the Western Front during the Great War. The col¬ 
lation of statistics of rainfall with the gunfire failed 
to show any certain connection. The only way in 
which the water-vapour in the atmosphere can be 
condensed into raindouds is by coding. Unless an 
explosion can produce a cold current, or cause to any 
appreciable extent such a disturbance in the atmo¬ 
sphere as will bring about the mixture of a stratum 
bearing a cold current with that carrying a warmer 
current, It cannot produce rain.. The compression in* 
the air produced by a bursting shell is propagated as 
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sound-f.ru 1 the amplitude of the motion, there¬ 
fore, diminishes as the square of the distant e from 
the origin, so that at the distance of a ouaiter of .1 
mile it would ptobablv be no greater than 1/10,000th 
of an inch In 1917 M. \ngnt, Director of the 
French Melt oro ogic.il Offite, showed that in the 
extreme case ot two iqual masses of satuiated air, 
one at o° C and the other at 20 0 (' , it would be 
n< rcssar\, in ordt r to product rain of tven so small 
an amount ns 1 111111 (004 m ), for the two masses 
rapidly and thotoughly to mix throughout an atmo¬ 
spheric laytr of (>850 metres (nliout 4 miles) in thick¬ 
ness. Nor are dust particles and ions, which form 
the nuclei of raindrops, sufficient of ihtmstlves to 
cause precipitation unless there lx- a concomitant 
reduction of temperature. 

Bv a resolution of the Swedish Riksdag passed 
on May 18 last, it has been decided to establish an 
institute for the investigation of the problems of racial 
biology To Sweden, therefon, falls Ihi honour of 
being the first tountry to establish a State-supported 
institute of this kind 11 k history of th" movement 
which ltd up to this decision is itlnted in a pamphlet, 
written tn English, entitled 1 I he Swedish Stale 
Institute for Race Biological Investigation,” which 
has just been published by Di lljalmar Anderson. 
The success of the movement has been due largely 
to the indefatigable exertions of one man. Dr. Her¬ 
man Lundborg, who was the first to direct attention in 
Sweden to the national Importance of the study of 
eugenics in a lecture which he delivered to the 
I’psala Physician*’ Society in 1904 After much strenu¬ 
ous advocacy on the part of Dr Lundborg and other 
prominent men of science, the question was brought 
to the notice of the Riksdag, and a report was called 
for. As a result of the opinions then expressed, the 
Government took up the matter, and Dr. B Bergvist, 
the Minister of Education, drew up a recommenda¬ 
tion, which received the Royal sanction, in which 
it was proposed to found an institute with an annual 
appropriation of 80,000 crowns. In the meantime Dr. 
Lundborg, with a self-sacrifice worthy of all praise, 
had rejected an alternative proposal to establish a 
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chair for him in Upsala Universityj on the ground 
that a subsidy granted to an individual gave no assur- 
anec for the continued study of the subject in the 
future. The Riksdag, therefore, although unable to 
adopt the full recommendation as to the appropriation 
In view of the present financial situation, decided, as 
already stated, to establish a Stale institute, of which 
Dr. Lundborg will be the director. 

In a letter referring to the leading article chi " Inter¬ 
nationalism ” in Nature for July 7, p. 577, a corre¬ 
spondent writes to urge the necessity for a deeper and 
wider investigation of this complex question. In this 
connection attention mav l»e directed to a little book 
recently published by Prof H. J Fleure, entitled 
“The Treaty Settlement of Europe” (Oxford Univer¬ 
sity Press, is. 6d.), in which the author examines the 
provisions of the settlement from the ethnogrnphic and 
geographical aspects. In his introductory chapter, 
after an admirable survey of the historical develop¬ 
ment of the conditions of life in Europe, Prof. Fleure 
points out that the treaties, using a framework which 
is largely linguistic, have attempted to apply to 
Europe the idea of the sovereign nation-State ns it 
has arisen in the West; whereas, he holds, the coinci¬ 
dence of nntion and State has been by no means close 
east of the- Rhine. His chief and mosi weighty criti¬ 
cism of the treaties is that they tend to perpetuate 
conditions, and in particular the linear frontier, which 
have too often led to hostilities and disputes He 
maintains that fiontiers are really broad /ones, and, 
furthei, that our politicians have failed to realise fully 
and lo work out the implications of the fact that “in 
Europe we can onlv have unity in diversity ” Prof. 
Fleure is perhaps im lined to attach too little weight 
to racial and nationalist feelings in the jieoples of 
eastern Europe. The racial spirit of the Serb and 
the nationalism of the Greik are intense and deep- 
rooted, while in thi moie stolid Bulgar both senti¬ 
ments are strong, if 'ess demonstrative. Further east, 
in the Caucasus, which is bevond Prof Fieure’s pro¬ 
vince, in the rase of the three republics which rcsultisl 
fmm the Trent! of Brest-LHovsk, two, namely, 
Geoigin and Eriv.in (Armenia), were the expression of 
a popular desire for a national existence which lent 
support (o the political ambitions of their leaders. 

In a letter to the 7’tmei of July la Mr. Robert 
Donald suggests that a corporation organised on com- 
mercial lines should be formed to conduct a general 
inter-Empire scheme for radio communication, the 
shareholders being the Governments of the States of the 
Empire, each represented in proportion to the capital 
it subscribes. The corporation should be directed by 
a small executive committee consisting of business 
men and engineers. The chain of radio stations could 
be built under contract, the corporation retaining 
Ownership. The working of the system, however, 
should be leased to a company on attractive terms. 
In addition to directors appointed by the Govern¬ 
ments, the British Radio Corporation should have on 
its board representatives of the Admiralty, War Office, 
Air Ministry, and Post Office. The advantages of 
this scheme are State ownership of an indispensable 
public service and private enterprise without mono- 
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poll Stic control. A company can also enter into inter* 
national trade much more readily than can a union of 
States. The capital required for a few high-power 
stations with a working range of 6000 miles and low- 
power stations with a continuous working range of 
3000 miles would not lie great. The Coinpagnie Radio 
France has been constituted on somewhat similar 
lines. As the scheme is commercially feasible we 
hope that the Government will seriously consider it. 

An interesting ceremony took place a few days ago 
at Lacock Abbey, near Bath, when, on behalf of Miss 
Vi. Talbot, a granddaughter of the late W. H. Fox Talbot 
and the present owner of I-acock Abbey, a large and 
historical collection of photographic apparatus was 
formally handed to Dr. G. II Rodman, president of 
the Royal Photographic Society, for preservation in 
the society's museum at 15 Russell Square, W.C. It 
was Miss Talbot’s desire that the collection should 
be placed in the care of the Royal Photographic 
Society, where it will be fittingly conserved with the 
important Hurter and Driffield collection and other 
photographic apparatus of national interest. The 
debt which modem photography owes to Fox Talbot, 
the brilliant scientific investigator, is not acknow¬ 
ledged so universally as it deserves, and although the 
credit for the discovery of photography may justly be 
attributed to the French pioneers, Niepce and 
Daguerre, Fox Talbot’s discovery a short time after¬ 
wards revolutionised their process and made photo¬ 
graphy as it is jiractiscd to-da\ possible The French 
process was completely different, and practically died 
out when wet plates were introduced. Fox Talbot 
was the first to produce positives from negatives, and 
as the inventor of the “Calotype” process he earned 
a title to undving fainp. The col’eetion of historical 
photographic apparatus which has now been entrusted 
to the care of the Royal Photographic Society includes 
a camera lucida, a sketching camera, and other 
scientific instruments which Fox Talbot used in his 
experiments, and will be specially shown during the 
approaching nnnuol exhibition of the society, w'hich 
will be opened to the public on Septemlier uj next. 

Some urgent appeals on behalf of Russian men of 
science have been received recently in Finland, and 
the University of Helsingfors has appointed a com¬ 
mittee, which is endeavouring to give much-needed 
assistance, The frontier lietween Finland and Russia 
having been partially reopened, some Finns have been 
able to visit Petrograd and verify the accounts re¬ 
ceived. Already several wagon-loads of foodstuffs 
have been dispatched for distribution in Petrograd 
among men of science and their families, but it is 
feared that the present grave food shortage in Russian 
towns will become more acute in the immediate 
future. Supplies will therefore be required for some 
months, and the committee fears that the resources 
of Finland may not be equal to the task. In con¬ 
sequence, an appeal for help in this work is made to 
men of science throughout the world, and the com¬ 
mittee has offered to act as an intermediary in con¬ 
veying supplies to their destination. Gifts of food, 
clothing, and books are urgently needed, and tne com- 
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mittee at Helsingfors guarantees that all packages 
entrusted to its care, which should be addressed to 
Prof. Mikkola, University of Helsingfors, will be 
delivered to the men for whom they are intended. 

A dispatch from Col. Howard-Bury, lead(r of the 
Mount Everest Expedition, published in the Time*, 
describes the course of the party from Kampa Dzong 
to Tingri Dzong, where they arrived on June 23 
The illness of Mr. II. Raeburn, following on the 
death of Dr. A. M. Kellas, is a blow to the expedi¬ 
tion. Mr. Raeburn was sent back to l.achen, in 
Sikkim, where his speedy recovery is anticipated 
The march westward from Kampa Dzong docs not 
appear to have been difficult except at times for trans¬ 
port troubles. The inhabitants were generally help- 
ful. Col. Bury describes the ascent of the easy Tinki 
Pass leading to the wide valley of the Yaru, a tribu¬ 
tary of the Arun. After fording the Yaru some diffi- 
■cutty was experienced in crossing an area of quick¬ 
sands during a violent sandstorm, but no accident 
occurred. At Tingri Dzong the expedition was within 
50 miles of Mount Everest and on the verge of the 
real work of exploration. 

At the annual autumn meeting of the Institute of 
Metals to be held in Birmingham on September 21-23. 
a number of papers dealing with the constitution and 
properties of metals and their alloys will be presented. 
The morning sessions will be devoted to the reading 
and discussion of papers, and the afternoon sessions 
will be spent in visits to works and factories of interest 
In the neighbourhood. The coming meeting will be 
the first visit paid by the institute to its old home, 
and the present membership of more than 1300 is 
significant of the great progress made by the institute 
•since its foundation thirteen years ago, when its 
membership was 200. A ballot for the election of 
members desirous of attending the Birmingham meet¬ 
ing is being arranged, and full particulars can be 
•obtained from die Secretary, 36 Victoria Street, 
London, S.W.i. 

We have received from the National Council of 
Public Morals (Rhondda House, 60 Gower Street, 
W.C.i) a pamphlet entitled “To Save the British 
Race,” in which an outline of the activities of the 
council is given. The Birth-Rate Commission, n 
Special Committee on Venereal Diseases, an Adolescent 
Inquiry, and an Education Committee in relation to 
the kinematograph are some of the inquiries under¬ 
taken by the council, and valuable reports have 
already been published respecting some of these. 

An advisory body, the Scientific Research Com¬ 
mittee, has recendy been instituted by the Sudan 
•Government for the collection and distribution of 
scientific information of local interest, which will be 
published In Sudan Notes and Records. In vol. lv., 
No. 1, of this publication Mr. R. E. Massey has a 
•note on the maintenance of quality of cotton grown 
In the Sudan, showing that therp has been no 
deterioration over a period of years; while Mr. H. H. 
King discusses means for the control of the Spanish 
Sparrow, which has become a pest in Dongola 
Province. 
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M. V. Gamppe, who is well known for his papers 
on micro-organisms, recently claimed (Comptes rendus, 
vol. clxxl., p. 754, October 18, 1020) that “micro- 
zymas et badlles ovoidcs," endowed with movement, 
oould be found In powdered fossils, even after treat¬ 
ment of the fragment used with a Bunsen flame and 
sterilised liquid reagents. No movement, however, 
was observed in r< rruginous fossils. In co-operation 
with Mmc. G. Souffland, M Galippe now finds 
( Compte* rendus, vol. clxxu., p. 1252, Ma> 17, 1921) 
that the same iesults may be obtained from meteorites 
and from a vaiiety ot igneous locks, including those 
erupted bv Mont Pcl£ I he authois are, of course, 
aware of the difficulties impoitcd into their observa 
tions by the phenomenon of Blow nun movement; but 
they slate that their ovoid organisms move, while 
mineral particles of finer gtain remain at rest. They 
believe that organic tissue and water are lost during 
fossilisation of the organisms, but that these are 
recovered during the experiments, 'lhe processes 
adopted will seem to most wotkers distinctly 
adverse to resurrection. The authors conclude 
that, if all living things were swept away from 
the surface of 'he earth, life would revive, thanks 
to the existence of the organisms entombed in every 
kind of rock. It is to be feared that few workers 
with the microscope will trouble to repeat these ex¬ 
periments, remembering Dr. Ilann’s observations on 
the structure of meteorites, and Mr. R. Kirkpatrick’s 
more recent essay on “The Nummulosphere ” 
(Nature, vol. xcl., p. 92, 1913); jet it is possible that 
the work of M. Galippe may lead to further study 
of Brownian movement among mineral particles. 

Thb results of investigations on the froghopper- 
blight of sug.ir-cane in Trinidad are given in a 
memoir of the Dopaitment of Agriculture of Trinidad 
and Tobago by Mr. C. B Williams. The causative 
insect, Tomaspts satiharina, its life-history, and 
the nature of the damage done aio described, and a 
section is devoted to the relation of the froghopper 
to its natural enemies The sugar-cane is the second 
important agricultural crop in the island, and during 
1917-18 it suffered a loss owing to blight of 300,0001. 
The causes accounting for the heavy outbreak of blight 
are due to a complicated interworking of many 
factors The introduction oT the mongoose to the 
island would not appear to be an important contribu 
tory cause, The preliminary conclusions arrived at 
open up a wide field of fundamental research on the 
relation between the outbreak of blight and rainfall, 
the geological contour of certain districts, soil condi¬ 
tions, temperature, rainfall, drainage, manurlal treat¬ 
ment, tillage methods, and the relative resistance of 
varieties of sugar-canes. Direct control is also dis¬ 
cussed. The author is to be congratulated on the way 
in which the results of his investigations are presented. 
It is highly desirable that sections of the report should 
be extended by further experimental research. 

Memoir 122 of the Canadian Geological Survey has 
recently reached us, and it contains a comprehensive 
account of the Sheep River gas- and oil-field .of 
Alberta, situated about 50 miles south of Calgary. 
Prior to 1915 a great deal of development work had 
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already been carried out by several companies, but 
Owing to a variety of circumstances, largely influenced 
by the war, operations practically ceased in that year, 
though production has since been maintained inter* 
mlttently by a few companies. The geology of the 
area is essentially Cretaceous, and the structures are 
typical of the eastern foothill ranges of the Rocky 
Mountains, consisting of sharp folds broken by power¬ 
ful faulting consequent on long-continued earth stress. 
The main tectonic feature is that of the Turner Valley 
anticline, from which the bulk of the oil and gas has 
been obtained; this Involves the Kootenay-Dakota, 
Benton, and Belly River series (in ascending order); 
petroliferous horizons are principally confined to the 
older rocks, four distinct oil-sands being recognised. 
Water-bearing beds were not penetrated by any of 
the wells put down, although two of these reached 
a depth of 3000 ft. The yield of gas is as much as 
5,000,000 cub. ft. per day in some cases, while 
the best oil well (South Alberta Oil Co., No. 1) pro¬ 
duces 30 barrels per day. The gas has an average 
composition of 70 per cent, of methane, the rest 
being ethane and nitrogen; the oil has a specific 
gravity of 0736 (example from the second oil-sand), 
and is described as a high-grade oil; the yield of 
petrol, however, varies considerably. As a technical 
publication this memoir maintains the high standard 
of excellence characteristic of Canadian official 
literature. 

Meteorological results for 1920 at the Falmouth 
Observatory, a station which is financially assisted by 
the Meteorological Office, show that bright sun¬ 
shine was registered for 1508 hours, or 245 hours 
fewer than the avriage for the past forty years. A 
deficiency of sunshine occurred in each month except 
December. Bright sunshine was registered on 308 days, 
a figure which is four days above the mean. The mean 
temperature for the year was 514 0 F., or 07 0 above 
the average. The absolute maximum for the year was 
70 i° F. in August, which is the lowest annual maxi¬ 
mum since observations were started fifty years 
ago. Rainfall was 208 in. above the average for 
the last fifty years. The relative distribution of 
the wind was in good agreement with the normal. 
A fifty years’ average, 1871-1920, Is given for atmo¬ 
spheric pressure, air temperature, rainfall, humidity, 
and direction of wind for each month and for the 
year; these add much to the valuable work which is 
being done at the station. 

In the July issue of the Philosophical Magcudne Mr. 
E. C. Kemble, of Harvard University, reviews the 
evidence now available for testing the various sugges¬ 
tions which have been made as to the constitution of 
the helium atom. Bohr’s hypothesis that it contains 
two electrons revolving in a common circular orbit is 
not in keeping with the known value of the ionisation 
potential. The models of Land 4 and of Franck and 
Reiche involve an outer and an inner electron each 
with its own orbit. Such an outer electron would, on 
the theories of Langmuir and of Sir Joseph Thomson, 
determine the chemical behaviour of the atom, and it 
would be difficult to reconcile the chemical properties of 
helium with those of the alkali metals. These models 
elso^gjve wrong values for the ionisation potential, and 
rfo. 2699, VOL. 107] 


do not harmonise with the spectroscopic observations 
of Fricke and Lyman. In all the models the average 
angular momentum of an electron is taken to be an 
Integral multiple of the unit, and, according to Bohr’s 
principle, an electron on changing its orbit emits one 
or more units of radiation. Mr. Kemble shows that 
the principle cannot be applied in all cases without 
leading to inconsistencies, and comes to the conclusion 
that it must be abandoned. 

In Science for May 20 Dr. S. J. Barnett, of the 
Terrestrial Magnetism Department of the Carnegie 
Institution, Washington, reviews recent progress in 
the theory of magnetism and its simplest applications. 
He shows how the Weber-Langcvin theory, according 
to which the magnetic element contains a permanent 
whirl of electricity with a definite magnetic moment, 
is incapable of explaining the known facts of dia-, 
para-, and ferro-magnetlsm, and that the magnetic 
element, or magneton, must be taken as having an 
angular velocity of its own about some axis which 
may or may not be an axis of figure. In these cir¬ 
cumstances the magneton will behave as a gyrostat, 
and a rotation impressed on the body of which the 
magneton forms part will tend to make the magneton 
set Its axis more in the direction of that of rotation of 
the body, and thus Impart to it a magnetisation along 
the axis of rotation. The gyrostatic magneton in the 
hands of Ganz and of Honda and Okuba has yielded 
results which follow very closely the experimental 
facts, the theory of Ganz covering a wide range of 
cases, and in particular reproducing accurately the 
behaviour of dense paramagnetic bodies at low tem¬ 
peratures. 

Sir William Abnhy's career as a scientific photo¬ 
grapher forms the subject of a memorial lecture de¬ 
livered by Mr. Chapman Jones before the Rova! 
Photographic Society, and published in the Photo¬ 
graphic Journal for July. From his youth Sir William 
Abney had more than a liking for scientific subjects, 
but photography was his first choice. At that time the 
spectroscope was beginning to take its proper place 
as an instrument of Investigation, and he was one of 
the first to enter this new field and to apply the spec¬ 
troscope to the elucidation of photographic problems. 
He took advantage of the fact that the exposure effect 
in a chromated gelatine film, if merely started by 
light, will continue to grow, and showed how the 
bugbear of the carbon printers could be turned to 
useful account. In 1871, if not earlier, Abney de¬ 
voted his attention to the preparation of photographic 
emulsions and sensitive films, and later on obtained 
results from which the modern P.O.P. originated. 
During about twenty-four years he Investigated the 
nature of the developable Image and the course of 
development. By 1880 he had worked out various 
methods for printing by development. He made a 
series of experiments on developing agents, and intro¬ 
duced the use of hydroquinone and the ferrous-dtro- 
oxalate developer, which need no restralner. One of 
Abney’s most important discoveries he called “the 
failure of a photographic law.” He proved that the 
time of exposure did not vary exactly inversely to the 
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Intensity of light It was not until 1893 after the 
subject had been considered for twenty two years, that 
he gave details of his investigation of it He made 
many successful experiments on photography in natural 
■colours, but his greatest self contained achievement 
was his photography of the infra-red The normal 
spectrum as photographed on his plates was more than 
five times the length of the visible spectrum for they 
were sensitive to the ultra violet right away through 
the visible spectrum to a wave length of 2200/1/1 
Abney was accustomed to quantitative work from the 
first and perhaps the most important service he ren 
■dered was the introduction of methods of measurement 
into scientific photography 

Tiib Comptes rendus of the Pans Academy of 
Sciences for June 20 contains a note by M Bailie 
Barrclle on the production of coke from Sarre coal 
By the usual method of coking this coal is well known I 
to give a poor coke but M Bailie Barrclle show s that 
by a special mode of heating Sarre coal can be made 
to Meld a coke comparable with the finest cokes from 
Ruhr coal The experiments were made on a semi 
industrial scale (charge of 500 kg) and preliminary 
work on the extension to a full commercial scale h is 
been commenced The coal is first maintained at a 
temperature of 320° ( for some tune, then the tem 


perature is slowly raised uniformly to a final tem¬ 
perature of 750 0 C or about 20o° C below the usual 
coking temperature Figures for the resistance to 
crushing and shaking are given It is also claimed 
that the by products obtained are superior to those 
given by the ordinary coke oven and an investig ition 
into their nature is in progress The yield of am 
moma was unexpectedly high about double that ob¬ 
tained when the al is coked in the ordinary way, 

, owing to the lower temperature a reduced quantity of 
I ammonii was anticipated It is probable that the 
I actual quantity of tmmonia produced was less and 
that the increased yield was due to the lessened 
amount decomposed into nitrogen and hydrogen If 
the process is succtssful on the large scale the Lor¬ 
raine iron industry will be freed from the necessity 
of using Ruhr coke 

Ihk National Physical laboratory has issued a 
pamphlet dealing with Tests on Volumetric Glass 
w ire Used in Dairy Chemistry single copies of 
. which may be obtained free of charge on application 
I to the Dnector Metrology (Glass lesting) Depart 
ment National Physical I iboratory Teddington 
The pamphlet contains specifications as to size and 
construction of butyrometers test bottles and pipettes 
w hich can be lccepted for test by the Laboi at >r\ 


Our Astronomical Column 


Aurora at a Hhghi os 3 oo km lhe c ireful 
auroral observations made in Noiwiy and Sweden 
bave established the remarkable fact that some of the 
streamers extend to the height of 500 km above the 
earth's surface This presumably implies that there 
is a certain amount of atmosphere at that height 
which is a conclusion of cosnucal import ince j 

Geofystske Pubhkattontr vol ti No -» contains an 
investigation by Dr Carl Stunner of the height of 
streamers during the brilliant aurora of March 22-23 
1920 lhere were seven photographic stations at 
work in Norway on this occasion and telephonic com 
munication enabled simultaneous exposures to be 
made, the cameras being directed to the same stars 
The investigation is based on simultaneous photo 
graphs taken at Christiania and Kongsberg which 
are 6< 7 km apart The streamers photographed had 
well-defined edges and crossed the constellation 
Cassiopeia, the brighter stars being visible on the 
plates The heights of seven points in the streamers 
are determined as 597 <51° &7 56a 528 485 and 
419 km respectively Two pairs of plates are re pro 
duced, on which the streamers ana the stars are 
clearly visible The author notes that it is only the 
extremities of the long rays that attain these great 
heights The bases may be as low as 85 to qo km | 
Tint Minor Planet Pros— This planet will make 
one of its near approaches to the earth early in 1931, 
when there will doubtless be another solar parallax 1 
campaign A parallax still more accurate however 
than that obtained by direct measures will probably 
be determined by the very large perturbations pro¬ 
duced by the earth on the planet’s motion For this | 
purpose it is desirable to obtain accurate observations 
at every opposition The planet will next be in 1 
opposition in mid September in N decl 14°, magni- 1 
tude about ioi Mr F E Seagrave has computed 1 
an ephemens for Greenwich midnight, a portion of I 
which is given be'ow Corrections due to G Stracke 1 
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Jupiter s Tour Great SatellItls — The Annals of 
Leyden Observatory (vol xu parts 1 and 2) consist 
of researches on these satellites by Prof W de Sitter 
and Dr A J Letkie respectively These paits were 
published in 1018 and 191J they are therefore quite 
independent of Prof Sampson s theory which only 
appeared in print in 1921 One point of Prof de 
Sitter s method is the use of a new intermediary 
orbit instead of using the Keplerian ellipse he sub¬ 
stitutes for the eccentricity the grejt periodic in¬ 
equalities This is analogous to the use by Drs Hill 
and Brown of the variation oval as intermediary orbit 
in the lunar theory instead of th Keplerian ellipse 
Prof de Sitter finds for the masses of the satel¬ 
lites in terms of that of Jupiter 3796 2541, 8201, and 
4523 (units of the 8th decimal) In terms of the 
moon’s mass these are 0985 0659 2128, and 

1173 Using the diameters of the satellites found 
by the interferometer (mean of Hamy’s and Michel- 
son’s results) viz roo' 0905', 1325*, and 131* at 
distance J units the densities become 0853 0788 
0811, and 0462 m terms of that of the moon 
Prof de Sitter’s final values of the mean dailv 
motions of I II and III referred to First Point of 
Aries are 203 48809280°, 10137476180°, and 

5031764630° These have been adjusted to fit the 
relation « -3n,+an,»*o 
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'THE normal diet of man and animal* contain* 
3 certain nutritional elements every one of wbich 
i» essential for the maintenance of life and health. 


Quality of Protein in Nutrition . 1 

By Da. R. H. A. Puuux*. 

Our usual classification of 


(i) Proteins, complex nitrogenous substances found 
in meat, milk, eggs, cereals, and plant tissues. 

(a) Carbohydrates, such as starch in cereals, sugars 
in fruits, mine, etc. 

(3) Fats, such as butter, lard, suet, and vegetable 

(4) Salts, or the mineral constituents in meat, milk, 
cereals, vegetables, etc. 

(5) Vitamin A, contained in butter, cod-liver oil, 


eggs, green vegetables, etc. 

(6) Vitamin B, contained in yeajt, j 


_t, eggs, etc. 

(7) Vitamin C, contained in some fruits and some 
vegetables. 

78) Water. 

If we examine these food elements in fuller detail 
we find that in whatever form the carbohydrate is 
taken in the food it is converted during digestion 


_ _ . coal 

to supply the body with heat and energy. 

Fat of almost every source consists mainly of three 
triglyoerides, palmitin, olein, and stearin. The con¬ 
sistency of fats depends simply on the relative pro- 
portions of these substances. Certain fats are the 
vehicles of the A vitamin, but, leaving the vitamin 
out of consideration, fats are of equal value in nutri¬ 
tion, and, like carbohydrates, they supply fuel for 
heat and energy. Fats can be built up in the body 
from the carbohydrate in the food. Some very recent 
feeding experiments by Osborne and Mendel indicate 
that fat, as such, can be omitted from the diet if the 
vitamin A is supplied in a specially prepared form. 
The special value of fat In nutrition thus depends on 
the A vitamin associated with It, and not on its 
chemical constitution. 

The mineral salts.in an ordinary mixed diet do 
not need to be supplemented, but generally some 
sodium chloride Is added. Animals on cereal diets 
must be supplied with this common salt. 

Whatever Is the source of the three vitamins, so 
far aa we know the A vitamin Is the same whether 
It be In butter or cod-liver oil, B vitamin is the same 
, and C vitamin the same 


_, ___ _e elements of the diet Is 

reduced to a simple common basis during digestion, 
we cannot speak of quality of carbohydrate, fat, or 


The protein constituent differs from all the others 
by Its endless variety. This is obvious to the naked 
eye. For instance, the protein in white of egg is 
in solution, and sets to a hard mass on boiling. 
Meat protein is already In a solid form. MUk con¬ 
tains two kinds of protein, the casein which Is used 
to make cheese and an albumin like egg-albumin In 
tba whey. The presence of protein In cereals Is 
scarcely recognised, as It Is obscured by toe large 
amount of starch, yet about one-tenth of flour k pro¬ 
tein; In fact, two very special proteins are present, 
toe one eohtMe in alcohol, the other insoluble 
but soluble hi ditoe alkali. 

> ttem > tom tfsHmra* at tto *wt»I lanftvtfea m FrMsy, April*. 
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Our usual classification of proteins ab-eady indicate* 
toair differences, but toe variety b really far graatar. 
We need only refer to their chemical analysis. 


Fischer, Koesel, and their pupils have shown that 
proteins on hydrolysis break down Into some eighteen 
or twenty ammo-adds. These numerous units can be 
arranged for convenience into eight groups: 

(1) Shnplt Motto-amino-Acid5: Glycine, 
valine, leucine, and tsoleuclne 

(а) Mono-aminc-Dibasic Acids: Aspartic add and 
glutamic acid. 

(3) Hydroxy amino-Acid \: Serine and hydroxy- 
glutamic acid. 

U) Heterocyclic Acids: Proline and hydroxy- 
proune. 

(5) M ono-a mind-Adds with Aromatic Nucleus .* 
Phenylalanine and tyrosine. 

(б) Mono-amino-Acid with Indole Nucleus: Trypto¬ 
phan. 

(7) Hexone Bases or Diamino-Acids; Lysine, 
arginine, and histidine. 

(81 Thio-amino-Acid: Cystine. 

The chemical analysis of the proteins shows that 
the various proteins yield different amounts of toe 
amino-arids. Some of the data are shown in 
Table I. The peculiarities of each protein are 
indicated by the figures in heavy type. 

Table I. 
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Glycine . 


Valine . . . 

Phenylalanine... 
Tyrosine 

Serme . 

Cystine ... 

Proline 

Hydroxyproline 
Aspartic acid . 
Glutamic acid .. 15*5! 

Lysine 
Histidine... 

Ammonia 
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In general, the albumin group Of proteins contains 
all the amirto-acids, except glycine, in various pro¬ 
portions. The globulin group b similar, but contain* 
glycine, 'and has, in addition, a higher amount of 
glutamic acid, especially those globulins of vege¬ 
table origin. The phospho-protelns resemble toe 
albumins, with no striking preponderance of any 
single amino-acid. The glladin group of cereal pro- 
teins is peculiar In its high content of glutamic acid 
and proline. The members of the sclero-proUin group 
(horn, hair, and gelatin) art heterogeneous, and here 
we may note that silk-fibroin b composed mainly of 
three mono-aralao-adds, and b the my antithesis of 
sturin. (the protein of fish sperm), which b made up 
of the three hexone bases with no, or my fittn. 
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_ Gelatin lacks cystine, tyrosine, 

and tryptophan. Hair is richest in cystine. These 
are simply some of the most obvious differences. 
Proteins thus differ markedly in quality. 

Our analytical data are far from complete, in 
case do the totals of the amino-acids add up to 1 
The incompleteness is chiefly due to the great diffi¬ 
culty of separating and estimating the individual 
amino-adds. There may be still some unknown 
amino-acids in small quantities; eg, hydroxyglutamic 
acid has been discovered recently by Dakin by a new 
extraction method. This method may irt lead to 
new results; once again it has proved that every 
new process in connection with the chemistry of the 
proteins has given a valuable result. 

Rather too great stress has been laid upon the 
analytical figures. The methods scarce!\ gi\e exact¬ 
ness as far as the dedmal figure, and it would have 
been better if the data had bem returned to the 
nearest whole number Manv workers still give their 
data to two places of decimals, so that an entirely 
wrong Impression is given of the accuracv of the 
method. Fischer pointed out that his method was 
not quantitative, but others have neglected this 
important statement 

The figures for the hexone bases are more accurate, 
but it Is still not sufficient to expiess results to two 
decimal places Kossel considers that the hexone 
bases form a special nucleus on account of their 
presence in all proteins We might value a protein 
bv its content of hexone bases, but it is not sufficient, 
because their total only tells us about a third or less 
of the whole molecule. 

Tryptophan, discovered bv Hopkins and Cole, Is 
perhaps the most important unit in the protein mole¬ 
cule. It is not estimated except by direct Isolation— 
a method which Is laborious and requires considerable 
skill. Ita amount Is not known except in casein and 
a few other proteins. Bv its distinctive < olour re¬ 
action with glvoxvlic and sulphuric acids it can 
readllv be proved to he a constituent of most proteins 

The amount of evstino in proteins is, known only In 
a few cases, but its amount can be gauged by the 
sulphur content of the protein It Is the one unit 
known which contains sulphur, but there are indica¬ 
tions that there Is another sulphur-containing unit. 

The differences in proteins are not confined to surh 
quantitative data; they are still more involved Fischer’s 
synthetical work with the amino-acids has proved that 
the amino-acids are combined together in a polv- 

K lde'form, te the amino-group of one amino-acid 
omblned with the carboxyl group of another, the 
amino-group of this acid being united with the carb¬ 
oxyl group of still another. We therefore consider 
a protein molecule to ter a chain of amino-acids, thus : 


H,N*CH,-CO-NH-CH(CH,).CO— 

NH*CH(C,H,)-CO-NH*CH(C,H.VCO— 


This method of combination allows theoretically of 
endless variation. If We take three aminos rids we 
can arrange them In six different wavs: Givey 1- 
alanyltyrosine, glycyltyrosylalanine, alanylglycvltyro- 
slne, alanyltyrosylglydne, tyrosylglvcylafanlne, and 
tyrosytahmylglycine With eighteen or twenty amino- 
acids the number of arrangements is almost Infinite. 

Differences In arrangement may be the cause of 
differences In proteins. Two proteins may perhaps 
have exactly similar amounts of amino-acids and vet 
be different; a difference could he expressed by the 
Interchange of one amino-arid We may imagine the 
protela* of the Mood or milk of different specks to 
differ thus: one tnay have the arrangement a, b, c, 
d, «, /, the other d, a. b, f, s, c. 

Another hnoortant difference may exist in the so- 
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called tautomerum of the amino-acids and poly¬ 
peptides. With the same arrangement of the amino- 
acids we may have several formula representing the 
polypeptide structure Certain of the properties 6f 
the polypeptides can be explained on this basis. 

Fischer and Kossel have revolutionised our concep¬ 
tion of protein nutrition. We no longer think, like 
Liebig and others, that the protein of the food becomes 
directly the protein of the body, for It has been demon¬ 
strated by the physiologists that the protein of the 
food undergoes hydrolysis during digestion to amino- 
acids, that the amino-acids circulate in the blood, and 
that the tissues receive amino-acids from which they 
build up their protein Proteins must be regarded as 
a mixture of amino-acids. 

We can look upon a protein as we look upon the 
contents of n box of assorted biscuits, arranged in 
rows and layers of various kinds Each biscuit should 
be connected to its neighbour so that we have a con¬ 
tinuous chain The general appearance of the con¬ 
tents of two boxes is diffi ri nt; in one case we may 
find sugary biscuits on the top, in another plain 
ones In the process of digestion the protein is acted 
upon hv arid in the stomach with the formation of 
mctaprotein. No great chimical change occurs, but 
we can Imagine that the change consists in a tauto¬ 
meric re-arrangement in preparation for the action 
of pepsin Pepsin hjdrolyses the protiin at certain 
junctions, forming proteoses and peptones. Iheir 
formation ran be compared with the separation of 
the layers of the biscuits Pancreatic and the further 
digestion which follow in the intestine separate the 
individual amino-acids or bisc fits entirely The 
separate parts rirculate to the tissues, the tissues 
select the ones they require, and form another ar¬ 
rangement of the units or slmplv replace those which 
have bprn used in their metabolism Digestion and 
metabolism are a sort of re-shuffling of the units. In 
the absence of any particular unit the tissue can no 
longer rebuild its substance, and consequently suffers. 
The old example of the inadequacy of gelatin is now 
explained; the tissues require tryptophan, tyrosine, 
and evstine, and gelatin cannot provide them 

In nutrition there are essentially two problems to 
study ■ the formation of new tissue, as in the growth 
of young animals, and the maintenance of tissue, 
which undergoes so-called wear-and-tear, in adult 
animals In the latter case we have ultimately to 
ascertain if every unit of the molecule breaks down 
or certain selected units only If these are in the 
middle of a chain it would follow that the whole 
molecule would undergo metabolism, nnd not units at 
the ends alone. The problem resolves itself Into 
ascertaining the function of each amino-acid 
Since the practical difficulties of feeding animals 
with a mixture of pure amino-acids are far too great, 
advantage mnv be taken of feeding incomplete pro¬ 
teins and adding to them the missing unit or units 
Wllcock and Hopkins made the first experiment of 
this kind In i<)o6. Thev selerted sein as protein and 
fed it to mice, in one set alone and in another set 
with the addition of a per cent, of its amount of 
tryptophan. Young mice on zein alone immediately 
began to lose weight and generally died hi sixteen 
■ days; decline In weight also occurred In the other 
set, but with the added tryptopnan death did not 
occur unttl the thirtieth day. Adult mice lived twenty- 
seven davs without tryptophan, and forty-nine days 
with tryptophan. Tryptophan had thus an apprect- 
, able effect on the survival period of the animals. Zein 
la incomplete In respect of other units, and death Vas 
probably on this account. 

• The experiment was repeated In iqi6 by Acktoyd 
ana Hopkins under different, but better, conditions.' 
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the case of the protein, phaseoiin, of the navy bean. 
There was slow growth with this protein alone, but 
normal growth if the protein were supplemented with 
a per cent, of its amount of cystine. 

Casein is deficient in cystine. Less casein is 
required In a diet for producing normal growth; if 
extra cystine be included 15 per cent, of casein was 
required by itself, but only 9 per cent, if cystine were 

The amino-acids containing aromatic nuclei are 
probably essential units of the protein, but it is difficult 
to carry out a decisive experiment, since all proteins 
contain phenylalanine, though they may lack tyrosine. 
There is plenty of evidence that phenylalanine can be 
transformed In the body by oxidation; both tyrosine 
and phenylalanine yield homogentisic add in cases of 
alkaptonuria. Totani has shown that the almost com¬ 
plete removal of tyrosine from the mixture of units 
yielded by casein made no difference to the growth of 
rats. There was evidently enough phenylalanine for 
all purposes 

The two hexene bases, arginine and histidine, as 
shown by Ackroyd and Hopkins, are interrelated in 
nutrition. Absence of both causes loss of weight; 
absence of either alone lessens the rate of growth. 
These two workers further showed that these amino- 
acids are connected with the production of the purine 
ring in the animal body, i.e. with the production of 
uric acid. 

The function of the whole group of mono-amino- 
acids has yet to be determined Are they all neces¬ 
sary? Of glycine we can say that it is not essential, 
for it is the only amino-add which the animal can 
synthesise. 

These results remind us of the well-known experi¬ 
ments on the need by plants of all the inorganic 
elements Sir Daniel Hall in his "Fertilisers and 
Manures " gave a striking picture of barley-grains 
grown on a full food and on foods lacking one cc*>- 

-—,—-- -. ... B -- —o stituent We may thus correlate the amino-acid con- 

periods, failed to grow. 

We may here notice that 
though the growth of the 
animal may be suppressed and 
it reaches maturity in age, the 
capacity to grow is not lost. 

Osborne and Mendel illus¬ 
trated this bv a photograph of 
a rat which had tailed to grow 
for 373 days, but resumed 
growth on being given a suit¬ 
able diet. 

The small amount of lysine 
in gUadin led the authors to 
regard this unit as essential 
for growth. In a later ex¬ 
periment they added lysine 
at Intervals; growth took 
place with the lysine, but not 
without It. Fig. a shows 
the upward curve of growth 
with lysine, hut no growth 
without it, in four sets of rats. 

The effect of lysine on growth was again demon- tent of proteins for the growth of animals with the 

strated by Buckner, Nollau, and Kastle in the case of set of inorganic elements needed for the growth of 

chickens living under the natural conditions of a plants. 

poultry farm. The birds were fed upon grain mix- The relative value of various proteins in nutrition 
tures of high and tow lysine content; growth was has been studied by Osborne and Mendel. In their 
more rapid on the mixture of high lysine content. experience lactalbumln is superior to casein, and 

The element sulphur Is present in proteins In the casein to edestln. They found that so per cent, more 

form of cvstlne, though it is possible that another casein and 90 per cent, more edestln were required 

sulphur-containing unit Is present. Little or no to produce the same gain in iveight; In other terms, 

cystine in a protein has also an effect upon the growth a food containing 8 per cent, of lactalbumln waa 

of rats. This has been most clearly demonstrated In equal to one with is per cent, of casein and 15 par 
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The animals were first given a mixture of amino- 
adds from casein (i.e. without tryptophan, which Is 
destroyed in hydrolysis by add) to which tryptophan 
was added \> on the twelfth day the tryptophan was 
omitted, and included once more on the thirty-fifth 
day. There was growth during the first period, 
decline in weight during the second period, followed 
by growth on Inclusion once more of the tryptophan. 
This is shown by the continuous lines In Fig. 1. The 
, upper dotted line shows continuous growth on com¬ 



plete mixture. The lower dotted line shows loss of 
weight In absence of tryptophan. 

Similar experiments have been made by Osborne 
and Mendel in America. They used the gliadln of 
wheat as protein. This protein is a complete one, 
but It contains very little of certain amino-acids, 
especially lysine. Adult rats were maintained for 
quite long periods, so long as 500 days, but young 
rats rannhle nf tfrnwth thnuoh maintained for lont* 
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cent of edestin Fig 3 shows that the same amount 
of growth resulted in the same time with these quanti 
ties of proteins 

Suitable mixtures of proteins have also been tested 
and attempts are being made to find out the most 
convenient addenda for making the proteins of cereals 
more adequate for the growth 0/ animals 1 e adding 
what we may call good ” protein to bad ’ protein 
to mike the latter efficient as food Leaf ind seed 
proteins arc good is a mixture Tig 4 shows thit if 
zein J be supplemented with lactalbumin J normal 
growth results 
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Econom 1 ill\ it may be better to use an expensive 
protein as food for imnials and produce ripid growth 
than to feed for longer periods on poor proteins and 
get slower growth A simple calculation brings out the 
problem to be solved We may wish to build up the 
casein of milk with 16 per cent of glutimic acid and 
we ire provided with wheit ghadin with more than 
40 per cent of this unit There is waste of glutamic 
acid Gliadin further contains o 2 per cent of lysine 
whilst «asein 1 ontains 6 per cent To pro luce this 
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amount wi require thirty times is much ghadin, and 
consequently, the waste of glutamic acid is further 
increased 

Cannibalism is the most economical method of pro 
tein nutrition, as the amino-acids of the food are in 
the exact proportion required by the tissues The 
nearest parallel to this is the nursing of the young 
animal by its mother, the child actually gets the 
proteins of the mammary glands» 

Recent work shows that quality of protetn is most 
probably the primary cause of the disease pellagra, 
although there are some Indications that general In 
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sufficiency of protein together with improper salt 
supply are contributory factors 
Pellagra is i peculiar disease characterised by severe 
disturbance of the whole digestive tract, by skin 
lesions usually bilaterally symmetucal, and often 
mistaken at first for sunbuin or chapping of the 
hands face neck ind other exposed areas 1 he 
nervous sysUm is also affected there is no definite 
record of pellagra m Europe before maize was intro¬ 
duced inti Sp n by Columbus From Spain the 
disease spread to Trance, Lombardy, and eastwards 
whtrcvtr maize was extensively used for food m the 
poorer agn ultural districts ihe relation of maize 
t» the dist ise puz/l d the m -die tl profession for 
neatly two hunched jcirs for the disease also 
occurred whcic maze w is not used while in some 
distilets in i/c w is used but there w is no pellagra 
RMissel in 1866 showed thit it could be cured by 
good foe cl and Loicntz (1^14) and Will ts (1915) suc¬ 
cessfully tinted idvaneed cases with a genuous diet 
Goldbergcr ilso cured and prevented the seasonal 
ippe ranee c f pellagra in lunatic asylums and 
orphai)i h s bv increasing the quantity of meat and 
mill pr vkunIv the di t had been deficient m these 
resp-cts Goldbcrger by the offer of 1 free pardon 
from the Governcr of Mississippi was enabled to 
obtain eleven ccnvicts as vcluntcers for a feeding ex 
perimcnt to determine if pcllagr 1 couli be produced 
by an unbianml diet in he ilthy white men Ihe 
pellagra sq lad is the v were called were fed on 
white wheat flour< vaitous maize preparations 
pc fished rice sug 11 sweet pot ito s pork fat cab 
fngc and turnip tops Ih food had in energy value 
of 2940 Cal iric-s end wis amply sufficient in this 
respect but after the second month cn this diet the 
men rompliuud of weakness headache nbdoimnal 
pain and other minoi discomforts After live months 
six of them dev loped a rash which was pronounced 
bv experts to be identical with that seen in pell lgra 
ind during th list four weeks ill the pnsoners had 
shown m iked loss cf weight and were much out of 
health P II igra would probably have developed in 
the ltm 11 idet but the e\per ment had to be aban 
doned owing to the refuse! of the men to continue 
A control was eirried out at the same time their 
diet ro ita n d some me t eggs and buttermilk, 
there w s not a single case of pellagra and no pre 
gressive 1 ss c f body weight 

Thes and other facts I arly point to the diet as 
the conlidling ft toi in the 1 luse ind prevention of 
the diseas The determining f ictor seems to be the 
quality of the protein Good evidenre on this point 
has been furnished by Wilsen of Cairo In 1916 
pellagra 1 roke out in a camp for Armenian refugees 
at Port Said Wilson showed that the diet at first 
supplied was inadequate both in energy supply (2200 
Calonts) and in protc n supply indeed 92 per cent 
of the protein was of vegetable origin—three quarters 
from wheat and one quarter from maize 
By determining the least daily amount of a piotein 
required to keep a man from loss of body protein 
Thom is was able to assign a scries of values to pro¬ 
teins representing their biological efficiency The 
comparative values according to the quantity required 


to maintain a 
weight were 
Ox meat 
Cows milk 
Fish 
Casein 


a without loss of nitrogen ind h 


4 Rice 88 

o Potato 70 

5 Peas 56 

0 Wheat flour 40 

Maize meal 30 

The biological value of meat is theiefore three 
tunes that of maize Wilson calculated that the diet 
da given to the refugees was equal 10 21 gm of 
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casein On improvement to a casein equivalent of 
41 cm no more cases of pellagra occurred 
Chide and Hume (1920) succeeded m producing in 
three monkeys symptoms very tike those of human 
pellagra The diet was very carefully selected and 
was deficient onlv in respect that it contained no 
animal protein One monkey refused the food after 
a short tune, he lost weight and showed signs of 
incipient pellagra The second monkey also lost 
weight but the loss was least ned by adding trvpto 
ohm though the add tion of other amino-acids lack 
mg in maize had no anoreti blc effect This monkey 


liad signs of pellagra and was cured by giving a 
normal diet The thud monkey had Its loss if 
weight arrested by including tryptophan and hexone 
bases This monkev showed some of the charac ' 
tenstic symptoms of pellagra such as the symmetrical 
bilateral rash 

It appears thus that pellaira is caused bv a con¬ 
tinuous shortage in the supply of certain amino-actd* 
in the food A diet containing animal protein in 
small quantities will supply the needful amino acids 
but a large supply of vegctobl protein mav not be 
cquallv efficient 


The Cawthron Institute, Nelson, N Z 


T HF building ind grounds in which the stiff of 
the Cawthron Institute of Scientific Research 
has commenced its work were form ills opened on 
Saturday evening April 2 by his Excellency Lord 
jelhcoc Governor Gener ll of the Dominion of New 
Zealand The building is « fourteen roomed house 
formerly the residence of the late Mr John Sharp 
and has been fitted uo with chemical and biological 
laboratories a library a museum and offices The 
grounds provide room for a considerable linount of 
investigational work but an experimental orchard 
and a site for an arboretum have been secured else 
where After being shown over the building 1 v the 
trustees and staff I ord and I adv Jcllicoe adjourned 
to the School of Music where a verv enthusiastic 
gathering of citizens awaited them 
In opening the proceedings the chairman of the 
Trust the Lord Bishop of Nelson gave a short 
rtsumi of the events which led to the founding of 
the institute under the will of the late Mr Thomas 
C iwthron and explained the nature of the difficulties 
which had been met in attempting to carry into effect 
the provisions of the will He also stated that the 
trustees had been fortunate in securing the unique 
entomological library of Dr David Sharp the editor 
of the Zoological Record 

lord Jcllicoe in declaring the institute open 
emphasised the importance of the co-operation of the 
workers in pure science with those engaged in 
industry He had seen sufficient of the Cawthron 
Institute and its staff to convince him that the work 
carried out in the institute would be of very great 
value indeed 

An account of the work of the st iff was then given 
by the director Prof T H Easterfield who stated 


that the staff had been u caking steadily for about 
eight months In the chemical laboratorv Mr Rigg 
the soil chemist had obtained sufficient data for the 
prepar ition of a prehimnarv soil map of the VVatmea 
district and this was alreadv being eagerlv exavnned 
by the f irmers and fruit growers of the distnet 4 
careful comparison of the che meal constituents of 
New Zealand mineral oils from various sources had 
been made bv Mr McClelland Dr R J Tillyard 
the chief biologist had paid much attention to the 
question of the control of plant diseases both by inocula 
tion and by the use of natural enemies of insect pests 
He had been successful in establishing Apheltnus malt 
one of the enemies of the woolly aphis Several entomo 
logical papers by Dr Tillyard ind Mr Alfred Phil 
pott the assistant entomologist were already in the 
press The relation of hawthorn hedges 11 the spread 
of fire blight and other p’ant diseases had also been 
the subject of dose inquin Dr Kathleen Curtis 
mycologist to the institute was working out the life 
history of several fungoid diseases under New Zea 
land conditions and the work was being followed 
with great interest by the fruit and tomato-growers 
The rapidity with which the building had been con 
verted into a convenient research institute was verv 
largely due to the energy and effectiveness of the 
curator Mr W C Davies whose arrangement ot 
the museum was admirable 
The director announced that during the week fol 
lowing the official opening the institute would be 
thrown open for four afternoons and one evening 
and that the staff would explain the various activi 
ties to the public More than a thousand visitors 
took advantage of the opportunity to visit the 
institute 


Institute of Historical Research in London 


T HE opening of the new Institute of Historical 
Research of the University of London in Makt 
Street! close to tho British Museum on July 8 it a 
notable event on which warm congratulations may be 
tendered to the University and to Prof Pollard 
London University has always led the van in the 
recognition of research and the new institute is to 
be devoted to the extension of knowledge The in 
auguration of the building has been happily made 
the occasion of an Anglo American Conference of 
Professors of History I ondon University a pioneer 
ui sp many directions created in 1920 the first poet 
in England for the history of medicine We nave 
already referred to the systematic courses m the his¬ 
tory of science that are being developed at University 
College and it was in harmony with this London 
tradition that a sectional meeting of the congress was 
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held on Wednesday July 13 to discuss \nglo- 
Amencan Co-operation in the Publication of Docu 
ments and Results of Research on Medieval Science 
and Thought ’ The meeting was well attended, and the 
chair was taken by Mr A G Little Who spoke of 
the immense amount of important medieval material 
by English writers still waiting to be edited He 
emphasised the need of scholars keeping in touch 
with one another s work 


Dr Singer spoke of the educational value of the 
history of science and of the advantages accruing both 
to professor and student when to specialised research 
In a purely scientific field is added a general training 
as a qualification for a degree Mr Charles Johnson, 
of the Public Record Office suggested that the edit, 
mg of a text formed an excellent training f or his¬ 
torical research and suggested that such work, carried 
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out for incorporation in the publication of a more 
experienced scholar should qualify for a degree 
Prof Tout Of Manchester while a keen advocate 
of degrees by research and of the organisation of 
such research warned the meeting of the dangers of 
over-centralisation swamping the student s indi 
viduality and power of initiative Dr G G Coulton 
though agreeing that this would be a calamity pointed 
out that in Cambridge the thesis was a successful 
part of the curriculum and expressed the opinion that 
w ith due care the organisation of research was wholly 
advantageous 

Mrs Singer briefly described the method of her 
Catalogue of the Early Scientific Manuscripts in the 
British Isles and the assistance it gave t > researchers 
in die history of scienc* especially to those living far 
from great libraries She mentioned that i group of 
American professors was anxious to utilise the mathe 
matical section for a complete catahgui rauonni of 
the mathematical texts but that they had so far 
failed to raise from their universities the sum ncces 
sary for transcriptions from the manuscripts She 
suggested that it other American universities cared 
to join In this work it would facilitate the raising of 
funds After further discussion a resolution was pro¬ 
posed bv Mrs Singer seionded bv Prof Tout and 
unanimously camwl expres ing the hope that the 
Institute of Histoiical Research would establish a 
bureau of texts needing to be ed ted and of students 
anxious to undertake such worl 


University and Educational Intelligence 

Aberdeen —The summer graduation ceremony of the 
University was held on July 14 in the Mitchell Hall of 
Mnnschal College Degrees to the number of 4 
honorary and 14c ordinary were conferred by his 
Grace the Duke of Richmond and Gordon Chancellor 
of the University Sir George Carmichael Chief 
Secretary to the Government of Bombay and 
Prof W M Bavliss received the Doctorate of 
Laws 

Edinburgh —At the graduation ceremonial on 

{ uly 14 the following degrees were conferred — 
ionorary Doctor of Laws Mi John Alison Head 
master of George Watson s College hi* Grace the 
Duke of Atholl the Lady Frances Balfour Mr 
Ernest Barker Principal of King a College London 
Sir John Cowan Edinburgh Sir A W Currie Pnn 
dpal and Vice-Chancellor of McGill University the 
Right Hon Sir G E Foster Minister of Trade and 
Commerce Canada Dr J S Haldane the Right 
Hon Sir R S Horne Chancellor of the Exchequer 
the Right Hon T B Mon son Lord Advocate, Sir 
Nil Ratan Sircar lately Vice Chancellor of the Uni 
versity of Calcutta and the Right Hon Sir Robert 
Stout Chancellor of the University of New Zealand 
Doctor of Science F A E Crew—thesis Contnbu 
turns to the Study »f Sex-deteimination in the 
Anura E S Edie—thesis Biochemical Re¬ 

searches R J S M Do wail thesis A Study of 
the Pulmonary Circulation A E Parke- thesis 
Specific Heat of Constant Pressure of Hydrogen 
Nitrogen etc B B Sarkar (Calcutta)—thesis 
Relation between Thyroid and Bone marrow J 
Waterston- thesis Contributions to Medical and 
Economic Entomology and D Clouston—thesis 
The Improvement of Cotton Crop in Central Pro¬ 
vinces ana Berar and Documents relating thereto 1 
(m absentia) Doctor of Phtlotibhy m the Faculty 
of Science Dr H Bnggs (Birmingham)—thesis 
NO 2699 VOL IO7] 


Mine Rescue Apparatus and Certain Problems bear¬ 
ing thereon Mabel Carmichael (St Andrews)— 
thesis Electro-synthesis in the Series of Dibasic 
Acids A R Norm ind- thesis The Boiling Points 
of Solutions in Methyl Alcohol under Reduced Pres 
sure II M Steven—thesis lhe Biology of the 
Chernies of Spruce and larch ind their Relation to 
Forestry ind Margiret P White thesis Charat 
teristic Frequencies 11 Elen ents of Low Atomic 
Weight 0 SerieO 

Givsgow —At a lecent meeting of the l niversity 
Court it was announced that the Bellihouston 
Trustees of Glasgow had made a grant of 500! to 
the University for the purchase of ipparatus required 
for the department of physiology 

An ordinance for the est iblishmenl of the ordinary 
as well as the honours degree of B Sc in pure 
science under new regulations has been approved by 
his Maicsty in Council and will come into operation 
at the beginning of next session 

Mr A Stevens interim lecturer in geography during 
the absence of Dr Falconer has been appointed lec¬ 
turer in place of the latter who has now resigned 
office 

Prof F O Bower president of the Royal Society 
of Edinburgh has been inpotnled by the Court a 
Governor of the West of Scotland Agricultural Col 
lege 

I he build ij, operatiois f r the erection of the new 
Institute of / v> ogy adjoining the Natur ll Philosophy 
Institute have been begun The estimated cost of the 
structure is 110 000I 

The School of Pham icy established by the Roval 
Technical C ollege has be n recognised under the 
affiliation scheme for the purposes of the ordinance for 
the degree of B Sc in pharm icy 

Manchfstfr The foil wing appointments have 
been made —Senior lecturer in physics Dr E C S 
Dickson senior lecturer in engineer ng Mr C M 
Mason lecturer in engineering Mr Eric Jones 
lecturer in systematic surgerv and assistant to profes 
sor of syst matte surgerv Mr W H Hey lecturer 
in clinical surgery and assist nt to professor of clinical 
surgery Mr C harles Rol erts lecturer in pathoogy 
Thr Arnold Renshiw lecturer in bactcriol >gv Mr 
j H Diblc lecturer in morbid anatomy and histo 
logy Mr B J Rvrie and lecturer in psychology. 
Mr R H Thouless 


It is announced that Mr R A Barlram h is given 
the sum of 10 500! to Sunderland Technical College 
Of this sum 450c! goes to the building fund for the 
erection of a drawing office for naval architecture 
at the college and 400! for its equipment the 
remainder 5600! will be used to establish an 
endowment fund for four scholarships in n ival archi¬ 
tecture 

It has been pointed out to us with reference to the 
statistics given on p 554 of our issue of June 30 in 
the article on University Statistics of the United 
Kingdom 1910-ao that the University of Bristol 
draws a considerable number of students from coun 
tries outside the British Empire The number of 
such students shown in the official returns is fourteen 
including three from foreign countries but to thest 
may be added the corresponding figures thirty and 
twelve relating to the Merchant Venturers Technical 
College as these are all members of the Faculty of 
Engineering of the University 
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Calendar of Scientific Pioneers. 

My St, 1175. PrMMM* 38—re— «ed —The fir»t 
of the mathematicians of the Renaissance to study 
optics Maurohco was bom at Messina and became 
Abbot of Sta Mana del Porto in Sicily His chief 
work was one on conic sections 

My SI, IMS Henry Oarvtt Lewis *ed -Known 
for his glacial studies in the United States and Great 
Britain Lewis held the chair of geology in Haven- 
ford College USA 

My 91, 1M1 Henri de Lacazs-DutMen died —The 
founder and editor of the Archives de Zoologte 

I acaze Duthiers was the originator of the Marine 
7oo ogical l aboratones it Hoscoff tnd Banyuls sur 
Mer and was known for his imp xt ant studies of 
marine invertebrates 

My St, lass Mane Francois Xavier Brahat died — 

One of the greatest of anitormsts and physiologists 
Bichat was only thirty years of age when he died 
Tt-alned under Desault he became phjsician to the 
HAtel Dieu where Napoleon caused a memorial to 
Desault and Bichat to be placed Bichat s most im 
portant works were his Recherthes Physiologiques 
sur la vie et la mort (1800) and Anatom le 
G«n6rale (1801) 

July 39, 1S3S QHnenpe Ptsui died —Piam was 
the first director of the Palermo Observatory where 
on the first dav of the ninety nth centurv he discovert 1 1 
the first of the minor planets called by him Ceres in 
allusion to the titular goddess of Sicily In 1814 he 
published an important cat ilo^ue of 7646 st irs 

My 33, 1773 Oeorge Edwards died Fdwards 
made valuable contributions to the ornithology of his 
dav and in 1740 received the Copley medal for his 
book entitled A Natural History of Birds 

July 33, 1313 Sir Wriham Ramsay died Bom at 
Glasgow on October 3 1853 and educated at Glas 
gow and Tubingen Ramsav from 1881 to 1887 was 
Principal of Universit> Ct liege Bristol and then 
succeeded Williamson as professor of chemistry in 
University College I ondon He did important work 

II nianv branches of physical chemistry and became 
famous the world over for his rescirches on argon 
and other rare gases of the atmosphere the discovery 
-of terrestrial helium and his investigation of radium 
emanation He was knighted in 1902 

July 35, 1383 Mathieu Proeoer Henri died— 
Prosper Henri and his brother Paul (1845 1905) were 
from 1868 onwards assistant astronomers it the Paris 
Observatory where they had an important shjre in 
•the development of the great Intern itional Photo¬ 
graphic Chart of the Heavens inaugurated bv Gill and 
Mouchex 

My 37, 1783 Pierre Lout Moreau de Meupertuie 

died —A native of St Malo and a member of the 
Pans Academy of Sciences Maupertuis who visited 
London in 1727 the same vear as Voltaire was the 
first in Trance publicly to support the views of 
"Newton With Clairaut he assisted in the meisure 
ment of a degree of meridian m Lap and and after 
words on the invitotion of Frederick the Great 
"became president of the Berlin Academy of Sciences 

JMv a„ 1844 John Dalton (fled -Bom in Cumber 
land in 1766 Dalton from bovhood was engaged in 
teaching and for the last fifty veors of his life was 
connected with the Manchester I iternrv and Philo 
sophical Society His meteorological studies and his 
investigation of gases and vapours led to his discovery 
of the law of thermal expansion of gases and to the 
enunciation of the atomic theory In 1808 he pub¬ 
lished hi* System of Chemical Philosophy ’ After 
the death of Davy he was elected one of the eight 
fory^n associates of the Pans Academy of Sciences 
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Societies ud Academies. 

London. 

Aristetottaa Seckty, July 4 —Prof G Dawes Hicks 
vice president in the chair —Dr F C S ScUBer 
Arguing in a circle A scientific system is essentially 
Partial Being constructed by selections and exclu 
sions and relative to a purpose, it contains no war 
rant for the postulation of any all embracing system 
Objections to a system cannot be met by arguing 
witnin it To meet a challenge it must obtain qyt 
side support If it is to give satisfaction it must not 
close itself but remain open to correction The 
sciences are such systems and so escape the charge 
of circularity An all embracing system is not a valid 
ideal because inability to select would reduce it to 
chaos while if logically complete it could be rejected 
is a whole Also it is self contradictory for either 
it c in be enlarged to satisfy objections and then it is 
not all embracing or it cannot be enlarged and then 
it argues in a circle If it presupposes relativity 
to purpose it cannot reach absoluteness The 
attempt to base inference on implication within an 
ideal system is no improvement on formal logic but 
merely a half way house to a complete surrender of 
the notion of formal validity 

Paris 

Academy of Sciences June 27 —M Georges Lemoine 
in the chair—M Rlgelsr Ihe complete families of 
integral figures of a system of partial differential cqua 
t on* of the first order I Ksnpt 4 e Piriet Systems 
of partial differential equal ons of the most general 
hvpergeorm trical functions —M Ha 4 amard Systems 
of part al diffeientials iom| usme as many equat ons 
as unknown functons—1 Varopoalos A ilass of 
traiscendeital functions M 4 Ocagne lints of 
curvature of quadrics - J Andrade The problem of 
starting (a chronot tier) nd sustained pendular 
movenents — \ Tholenp I lie equilibrium and 
stability of clastic apparatu —F Qidnleset Photo 
graphs of the planet Venus On Februmy 23 
1921 an observation w ith the 2A cm equatorial showed 
1 marked grey spot on the edge of the planet near 
the centre Seventeen photographs were immediately 
taken with varying exposures and a diigram is shown 
giving the appearance of the planet as taken from 
these negatives—M Jnvet The formulae of Ficnet 
for a Wevl space —L de Broglie and A DanvilUer 
The electronic structure of the he ivy atoms A com 
parison of the phvsico them tal indications concerning 
the electronic structure of the elements with those 
furnished by a study of their X rav spectra —G 
H*M*s A new mercury j ump A circulating mer 
cury pump requiring only 400 grams of mercury 
worked with an auxil anr water pump—M 

Chevenard Relation between the momalous expansion 
and thermal variation of magnetisation of ferro 1 
magnetic bodies—R Dabrtsay The action of bone 
acid on glycerol and the polwalent alcohol* The 
application of a new onysico chemical volumetric 
method —T L Dapey The Influence of welding on 
the resistivity of iron The presence of feme oxide in 
the mrtal causes an increase m the electrical resist 
ance MM Dsrvia and Otaer Ammomacal silver 
carbonate This Is formed bv the action of atmo 
spheric carbon dtoxide upon an ammomacal solution 
of silver oxide It forms colourless hexagonal crystals 
and has the composition AgaCO 4NH, H,0 —E 
DecsrrMrt The rdle of the gaseous impunties in the 
catalytic oxidation of ammonia Details of a study of 
the effects of hydrogen sulphide as impurity in the 
ammonia —L Litaad General remarks on the 

tectonics of die pre Rtffian zone of northern R’arb, 
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Morocco —S StduMca The phylogenetic end evolu 
tive value of the lamellar formulae of the last molars 
Mf, Mf M* of mastodons and elephants—C 
StlraMr The aurora borealis of Ma> 13 1920 

Simultaneous photographs from pairs of stations 
formed a basis for calculating the heights of various 
points of the aurora The distances from the earth 
were between 19a and 470 kilometres—E Dafcamhre 
and Ph Scbtretchewsky A m.w method forpredicting 
barometric variations -A GiiUlfenaoad The micio 
somes and the lipoid formations of the plant cell 
The microsomes appear to be simple products of tell 
metabolism They ar< usuillc constituted by lipoids 
sometimes with neutral fats Heme the terms micro 
some and spherome arc unsuitable and should be re 
placed bv 1 poid granulations E Coavrtar and P 
Chosaon The mode of acti n of plant rennets - S 
Tchihettae The microscope radiopuncture of mobile 
cells —J Lepei Loiaba and P Portler 1 he physio 
logical mechanism of the resistance of the rabbit to 
avitaminosis Adult rabbits resist indefinitely a diet 
sterilised at a high temperature this appears to be 
due to the bacteria which normally develop in the 
lvmphoid tissue these providing the vitamins missing 
from the food —A Debvrne The mechanism of 
somat c metaplus and anaph esc md its consequences 
in Corethra plumicorms —A Websr Grafts of the 
eggs of tritons in the peritoneal civitv of sail 
manders —A Likki The evolutive cycle of Dunahella 
sahna —Mile I ucienne Daherae Conditions of the 
development of the durable egg in Phvllooods —A Ch 
Hatlsnde The piesence of a new Spirochetoid Cmti 
spirilla cavtae with well developed undulating mem 
brane in the intestine of the guinea pig —P Conr 
moat A Rvchaln and T I lupin The purification 
from bacteria and the coll bacillus in the course of 
treatment of sewage by the activitcd sludge method 

Romf 

Reals Accademla nailonale dal Lineal April 17 — 
F D Ovidio j resident in the chair —Papers bv 
fellows C Segra Principal lines of a surface of S4 
and a characteristic property of Veronese s surfaces 11 
In S2k+i when k is even the infinitesimal order of 
contiguity of two Sfe > is always odd —F Sever! 
Theory of simple integrals of first species belonging 
to an algebraic surface ill Every Abelian function 
of the bodv omega ” is a holomorphic or mero 
morpiuc function of y about every value which is 
neither singular nor critical —A A belt! Applications 
of vectorial calculus to astronomy Two formule are 
obtained agreeing with those of Chauvenet for the 
annual precession m longitude A Aagell (fellow) and 
A Hartal A work by Prof T Salkowski on 
melanin —Papers communicated through a fellow — 
O Lauariao I muting motions of a semi rigid body 
about a fixed point under no forces A continuation 
of previous work on motion of a solid with cavities 
containing viscous liquid The ultimate motion is 
what one would necessarily exocct —M Pascal 
Superficial circulation ui Expressions for the force 
of sustentation in the case of a fluid current in space 
The expressions for the fotie components of sustenta 
tion represent a generalisation of the ordinary hydro- 
dvnamica! problem from two to three dimensional 
motions —E G Tagllattl Three dimensional varieties 
of fourth order which arc loci of at least infinity 
squared " straight lines 1 —L PkrsgeeU Pathology 
of Pliocene and post-Phocene mammals of Tuscany 
Specimens in the museum at Florence of Equus stenomt 
E cabaUus Cervus (sp) Rhinoceros etruscus and 
Bison prtseus show various lesions, but without traces 
of tuberculosis except in one bone of Cervus The 
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specimens in question mostly came from Valdarno 
The author compares these tesults with the remains 
from Equi, in which tuberculosis was prevalent in 
Urstts spelaeus while the lesions of the Florentine 
remains were there lacking 
May 2—V Volterra \ue president in the chair — 
Papers by fellows —A Aagell Various observa 
tions ’ (action of pyndin on nitric tthers coagulation 
of solutions of mtro-ccllulose production of certain 
sparks experiments to show explosive properties of 
certain mtro-dei ivatives) (. De Stelanl Ligurian 
fossil sponges vi Internal strata of the western 
crystalline rone (Costa di S «nt Alberto Voltri Station 
Mele Campo Ligure) —L De Merchl Vertical tem 
perature gradient in the atmosphere A modification 
of the usual thermodynamic formula in order to meet 
certain objections —G Fablnl Projective theory of 
congruences W —r Sever! Integrals of first species 
iv G Bnml A new process for the cold vulcanisa 
tion of rubber The specification refers to the process 
of genentmg the thioc irl anilide or other accelerator 
by a chemical reaction within the mass of rubber tobe 
vulcanised instead of adding it tn its final form The 
author also cites an analogous process described m 
America by Scott and Bedford who however use 
another iccehrator In the next paper commum 
cated by Brum T Romsnl shows that bisulphide of 
thiouramine is capable of vulcimsing rubber even 
without the addition of fitc sulphui a result not 
recorded bv the American writers—Prof \ olterra 
announced the death on Afiril 16 of Prof Gino- 
Galeotti 

I Aiioar 


Society Ocl ber IS 1 >20 — Dr B 
Sdhnt presi lent in the cha 1 l. S l> Ahlnwella 
lhe pi even tion ind cure of plint diseases 
Novemtci *4 1020—Dr B Snhm pres dent in 

the chau t V Rsrnsn Ripp e 
December 13 1920 Dr B Sahnt pr sident in 

»h< chair M L Bhstls S nne l s rv itions 00 the 
Lihire ccntincdes 

Much 11 1921 Dr B Sahni president in the 

v-htir N A Yainlk and D R Harms Some inves 
fixations t n indigo textile hcdrosulphite \ it dyeing As 
a result of careful inv stigations it was found that indigo 
can be lest reduced by h>dr< sulphite NT in alkaline 
medium ringing fron 01 pei cent to ■> pu cent 
NaOH in the ratio of 1 1 5 by weight Unfavor¬ 
able influ nee of the slight excess of free alkali irt the 
v»t can be to a great < stent controlled b\ the lddition 
of icetic and boricic and etc and it was found 
that veiy small quantities (up to about 1 per cent ) of 
these gave greater 'll sorption coefficient and better 
shades The n ituri if the action is not act clearlv 
understood but the effet 1 of these addition* 1- like v 
to be of great technic il import ince 
March 21 —Dr B S hm president in the chair — 
\ Chandra Chi mical c nstitution and optical 
activity with special reference to camphor amide 
d» rivatives —B K Singh and M Singh 1 4 
Naphthylene bisinnnocainphor This substance pos¬ 
sesses the highest rolatory power hitherto observed — 
B Sahni lhe cuticular structure of Glossoptens 
angustifoha Brongn Trom the form and venation- 
alone it is so difficult to distinguish G induct 
Schimp and G angusttfoUa Brongn that the 
specific distinctness of tne two has been doubted Thi 
structure of the cuticle of G tndua was described by 
ZeiUer in 1896 that of G angusttfolia now inves¬ 
tigated shows well-marked differences which help to- 
establlsh the two forms as distinct species 
May 19—Dr B Sahni president m the chair — 
B I Das Sidelights on modem science from the- 
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ancient aastras —N A VajBtt and H C 
Hydrolysis of me Indian oik by vegeUNe Upaae 
The following oil* Were tried («) Linseed oil (a) 
SOepnut od (from the eeede of Safnndm tnfohaUu) 
<3) aukh-chain oil (from the teed* of Pongamta 
Habra) (4) neem oil (from the eeede of Meha aaadi 
rachUx) and (3) sesamum oil Of theae *ukh-chain 
oil and toepnut oil were not preued so far from their 
seeds bat were specially extracted for the purpose of 
investigation and they were found to be of particular 
interest on account of the extent to which they can 
easily be hydrolysed 
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British Dyes and Dyestuffs. 

T HE Sub-committee appointed on December 2, 
1919, by the Standing Committee on 
Trusts to “ascertain to what extent supplies, 
prices, and costs of dyes and dyestuffs in this 
country, and profits thereon, are affected by any 
trade combination ” has now reported under date 
May 18, 1921. The Report (Cmd. 1370, 4 cL 
net) comprises fifty-five clauses, from which are 
drawn twenty conclusions, these being widely 
traversed in a minority report presented by Major 
Harry Barnes, M.P. 

The first fourteen clauses reveal nothing which 
is not already familiar to those who have given 
more than superficial attention to the subject. A 
synopsis of the factors which had placed this 
country in a position of such complete inferiority 
to Germany as that which existed prior to the 
war brings out from their stable the two familiar 
stalking-horses, patent law and industrial alcohol. 

“Further to these it has been said that in the 
early days there was a certain slackness and a 
lack of organisation on the part of the British 
manufacturers, who were content, for instance, to 
send out circulars whilst the Germans sent out 
travellers who were not only salesmen but skilled 
chemists; and it is asserted that the whole course 
of the development of synthetic dyes in this 
ebuntry subsequent to the initial discovery ex¬ 
hibits a lack of properly directed scientific re¬ 
search. But whether these were contributory 
causes of the passing of the dyes industry out of 
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this country, or whether they were accompani¬ 
ments or results of the heavy handicap of unfair 
patent arrangements and unintelligent prevision 
as regards the use of industrial alcohol, is a matter 
on which there are differences of opinion” 
(clause 3). 

This lengthy passage has been quoted because 
it offers an example of the confused thinking 
which it appears to be the fate of the dye-making 
industry to receive. Moreover, it is characteristic 
of the whole Report, which studiously avoids 
arriving at a conclusion that is not open to contra¬ 
diction elsewhere in its pages; Major Barnes is 
more direct Thus the Sub-committee is unable 
or unwilling to determine the relative value of 
the contributions to the industry made by duty¬ 
free alcohol on one hand, and by “properly directed 
scientific research ” on the other. Perhaps it was 
not represented to the Committee that if the tex¬ 
tile manufacturers of the sixties of last century 
had possessed imagination enough to set aside 
only 1 per cent, of their profits to develop what 
might then have been regarded as a branch of 
their own industry, Hofmann, Brunck, Caro, 
Martius, and Bflttinger need never have left this 
country to build up the chemical industry of Ger¬ 
many, and a brisk demand for young chemists 
might have led Oxford and Cambridge then to 
weigh their responsibility towards that branch of 
knowledge which underlies all modern industry 
and all forms of life. 

This nice reluctance to face an issue character¬ 
ises also the treatment accorded by the thirteen 
agreed members to the main question upon uhich 
their deliberation was invited—namely, the extent 
to which the supply and cost of dyes have been 
affected by "any trade combination,” otherwise 
the British Dyestuffs Corporation. Rightly de¬ 
claring that “If the Corporation is over-capitalised 
its ability to sell at a reasonable price, while 
making a reasonable profit, will be in so far dim¬ 
inished ” (clause 17), the Committee proceeds to 
analyse the financial basis of the amalgamation 
between British Dyes, Ltd., and Messrs. Levin¬ 
stein which followed from the rejection in August, 
1918, by the shareholders in the former company, 
of the alternative scheme proposed by the board of 
directors. The analysis recalls the fact that, the 
nominal capital of Messrs. Levinstein having been 
divided into 3000 preference shares (10I.) and 
6000 ordinary shares (id.), the preference share¬ 
holders received in exchange preference shares in 
the Corporation of an equal nominal amount, or 
cash at their option. 

Z 


674 


NATURE 


[July 28 ,1921 


The holders of ordinary shares were more for¬ 
tunate The valuation of the net assets available 
for distribution to them showed a total of 
348,0001, and for this they received 174,000! of 
7 per cent preference, 174,000! of 8 per cent 
preferred ordinary, and 450,000! of 8 per cent 
deferred ordinary shares, the last named repre 
senting ‘goodwill, patent and other rights ” Evi 
dently the Sub committee felt that such generosity 
requires an explanation, particularly as “It has 
been alleged that for fifteen years before the war 
Messrs Levinstein’s had not paid a dividend ’’, 
but the members were satisfied with the reflection 
that ‘ the policy of the company had in general 
been not to pay out profits in dividends, but to put 
the profits back into the business” (clause 21) 
Fifteen years’ abnegation of all dividends would 
certainly appear to merit recompense, but the fact 
that the present market valuation of the 798,0001 
scarcely exceeds 100,000! is a curious comment 
on the propriety of the original allocation "The 
net value of the assets of British Dyes, Ltd , 
showed a total of 1,143,5801 available for dis¬ 
tribution to the ordinary shareholders, and this 
was satisfied as to one half by the issue of prefer 
ence shares and as to the other half by the issue 
of preferred ordinary shares m the Corporation 
In addition, the shareholders in British Dyes, 
Ltd , were entitled to an issue of 550,000 deferred 
ordinary shares in respect of goodwill, patent and 
other rights ’ (clause 20) Thus 1,000,000! of 
deferred ordinary shares were created, adding 
80 ooo! per annum to the interest charges 

I he Report is not so clear as to the allocation 
made to the Government The statement that 
‘ The Government subscribed for 850,000 prefer 
ence and 850,000 preferred ordinary shares m 
substitution for the loan on debentures to British 
Dyes, Ltd , of 1,700 000! to which they were 
committed” (clause 10), does not reveal the 
proportion of the 1,700,00o! which had been 
loaned to British Dyes Ltd , the sum 
mentioned is that ’ to which they were com 
nutted,” and it has not been publicly stated 
that the amount actually loaned was in excess of 
1,200,0001 Remembering that the Government 

debenture was at 4 per cent, and that the average 
nominal rate of the preference and preferred 
ordinary shares is 7$ per cent, it will be recog 
nised that this allocation represented an additional 
interest charge of at least 60,ooo! per annum on 
the earning capacity of the Corporation 
Conclusion (7), nevertheless, states that the 
thirteen agreed members “do not consider that 
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the Corporation is under the handicap of over¬ 
capitalisation, except in so far as the buildings, 
plant, etc , of the British Dyestuffs Corporation, 
Ltd , were erected at a time of high prices and 
feverish conditions,” whilst Major Barnes s con 
viction is that “ the Corporation is over capitalised, 
and the Government, before investing public 
monies in same, should have insisted on the build¬ 
ings and plant provided out of the abnormal war 
profits being written down to pre war costs ” 
Those who have difficulty in deciding between 
these conflicting opinions may be assisted by the 
recollection that the German companies, with 
which the Corporation must ultimately find itself 
in competition, have consistently practised the 
policy of under capitalisation by returning a large 
proportion of their profits to the business in the 
form of expenditure on development and research 
The Sub committee is silent on this point One of 
the inducements to potential subscribers offered by 
the prospectus of the British Dyestuffs Corpora 
tion in 1919 was a synopsis of the profits earned 
by the German * Big Four ’ during 1913, showing 
2,499,592! to have been the fruit of share capital 
and reserves aggregating 9,886,318! , owing to 
the prudent policy indicated above, however, the 
nominal ten millions were notoriously nearer 
twenty millions in actual value, thus reducing the 
profit to the neighbourhood of 12 per cent , which 
is not an excessive figure for an industry which 
was virtually a world monopoly 

In addition to the capital inflation indicated 
above, one most regrettable feature of the amal 
gamation was the destruction of the co operative 
character of British Dyes, Ltd Shareholders in 
that company were confined to dye users, and the 
rate of interest was limited to 6 per cent so long 
as the Government debenture remained unre 
deemed Consequently, there was no inducement 
to charge prices higher than would pay this 
modest interest and provide funds for the prosecu¬ 
tion of research and the development of new pro¬ 
cesses ‘ The influence of the amalgamation ou 
prices is submerged by the other influences at 
work, and our attempts to single it out for 
separate examination have proved fruitless ” 
(clause 39) Nevertheless, the schedule of prices 
for dyes is a startling contribution to the Report, 
showing percentage increases in March, 1921, 
over July, 1914, which are seldom less than 500, 
and often exceed 1000, but there is no evidence to 
show that they are in any way due to the com¬ 
bination That is really the conclusion of the 
whole matter, and whilst the sessions of the Sub- 
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committee were doubtless full of interest and in 
formation to the members, it unfortunately hap 
pens that the Report will not contribute anything 
substantial towards a solution of the desperate 
problem with which the country remains con¬ 
fronted 


A War Memorial. 

The Scientific Papers of Bertram Hopkmson 
Collected and arranged by Sir J Alfred Ewing 
and Sir Joseph Larmor Pp xxv n + 480 + plates 
(Cambridge At the University Press, 1921 ) 
635 net 

ER 1 RAM HOPKINSON S scientific friends, 
including his Cambridge staff, decided well 
when they determined that no memorial could be 
more suitable or permanent than a collected 
edition of his writings on mathematical and engin¬ 
eering science The editors and the syndics of 
the Cambridge University Press alike have earned 
our thanks by the manner in which their shares of 
the publication have been carried out 

There is no need to tell at length the tragic 
story of his life Called home from Aden in 1898 
by the death of his father, brother, and two 
Sisters on the Dents de Vcisiu, he took up his 
father s work as a consulting engineer with the 
aid of his uncle Charles, and carried out various 
important undertakings I ive years later he 
became professor of mechanism at Cambridge, 
and in the same year he married Tor the next 
eleven years he was fully occupied in the develop 
ment of the work of his chair The papers in 
the volume under review form his contributions 
to science during that time, but they do not 
constitute by any means the whole of the debt we 
owe to him lo quote from Prof A V Hills 
appreciation in the Alpine Journal, at Cambridge 

“a professor of mechanism can hope to make a 
school essentially in touch with the traditions of 
the place only on condition that his interests are 
largely, if not mainly, scientific In Hopkmson 
Cambridge had an ideal professor, and the pupils 
trained in his school have already, especially 
during the war, raised a memorial to him by 
their work ’ 

The war, when it came, claimed him at once, 
at first as a teacher at Chatham, then at the 
Admiralty, where he conducted some most im¬ 
portant experiments which led to the modern 
methods of protection of large ships against tor¬ 
pedoes Finally he joined the Royal Air Force 
as an officer in charge of experimental work of 
all kinds, becoming in June, 1918, Deputy Con- 
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troller of the Technical Department, on August 26 
of that year he was killed in a flying accident 
Ihe papers in the volume fall naturally into 
three main groups, dealing respectively with elec¬ 
trical engineering, with certain metallurgical ques¬ 
tions, and with the problems of the internal com 
bustion engine In addition, the iirst paper of 
the series, one on sources and vortices, which 
was contributed to the London Mathematical 
Society in 1898, deserves mention as indicating 
the width ot his knowledge and interests He 
was an electrical engineer by profession, his 
father had placed the construction of electrical 
machinery on a scientific basis by the paper on 
dynamo electric machines written in conjunction 
with his uncle Edward, and published in the 
Phil Trans , and it was not unnatural that the 
son’s early work as professor should deal with 
similar problems 

His first paper in the Proceedings of the Royal 
Society on the shunting of alternate current 
machines gave a satisfactory explanation of the 
phenomenon, and seems to have been inspired in 
part by the behaviour of a small machine in the 
Wimbledon Power House near his home 

Llectrotechmcs did not for long retain his main 
attention Papers on the elastic properties of 
steel at high temperatures, brittleness and due 
tility, and the endurance of metals under alter 
nating stresses of high frequtnev, followed during 
the next few years, and each served to bring out 
his versatility and his power of getting at the heart 
of a subject and of explaining in clear and con¬ 
cise language the results of his investigations 

Two remarkable papers on the magnetic pro 
perties of iron and its alloys in strong mignetic 
fields, and on manganese steels, were published 
with Sir Robert Hadfidd in 1911 and 1914, and 
have added greatly to our knowledge of mag 
netism Hopkmson was able to show that the 
magnetism of saturation might, in the case of 
the carbon steels, be predicted from the composi¬ 
tion by treating each steel as a mixture of iron 
and of less magnetisable carbide With mangan 
esc, however, no such simple relation was found 
to follow 

The work, however, by which Hopkmson will 
probably be best remembered is that on the in¬ 
ternal combustion engine It began with a British 
Association paper in 1904, which led in 1907 to 
an investigation into the efficiency of the gas 
engine, m the course of this research the 
well-known Hopkmson indicator was developed, 
and it was shown that indicator diagrams, pro¬ 
perly drawn, could be used satisfactorily for the 
measurement of efficiency In 1906 a most tm- 
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portent paper on the distribution of temperature I 
in an explosion cylinder was communicated to the | 
Royal Society, and the discussion aroused on 
these matters led to the formation of the Gaseous 
Explosions Committee of the British Association, 
of which Sir Dugald Clerk w4s chairman, and 
Hopkinson secretary Much, probably most, of 
our recent knowledge of the theory of the internal 
combustion engine has sprung from the labours 
of that committee, and to the advance made Hop 
kmson was a most important contributor It is 
sufficient, perhaps, to mention his last paper on 
the subject, On Radiation in a Gaseous Ex 
plosion, communicated to the Royal Society in 
1910, the work thus begun has recently been 
brought to a most satisfactory conclusion by his 
pupil and assistant, Mr W 1 David In con¬ 
clusion, reference should be made to a lecture 
at the Royal Institution, 1913, on ‘ The Pressure 
of a Blow, ’ and to the Royal Society paper on A 
Method of Measuring the Pressure due to the 
Detonation of High Explosives, which led in a 
Simple way to results of marked interest 

Enough has probably been written to show the 
high value of the work Hopkinson did, and the 
magnitude of the loss to engineering science 
caused by his early death lo quote the words 
of Sir J J Thomson, speaking as Master of 
Trinity in a commemorative address, our roll 
of honour contains the name of no one who has 
rendered greater services to his country 1 

The New Medicine. 

The Principles of Preventive Medicine By Prof 
R T Hewlett and Dr A T Nankivell 
Pp vm + 536 (London J and A Churchill, 
1931 ) ais net 

HE object of Prof Hewlett and Dr 
Nankivell in writing this book was to give 
an outline of the principles and practice of pre 
ventive medicine so far as it seems to concern 
the medical student and the general practitioner 
of medicine That there was need for such a 
book there is no doubt All who are concerned 
in any way with the teaching or practice of public 
health and pre\entive medicine certainly must 
agree that such a book was required, just as they 
must agree that this volume by Prof Hewlett 
and Dr Nankivell goes some distance towards 
supplying the need The preparation of the book, 
the authors admit, gave considerable trouble, the 
extent of the field to be covered rendering it 
difficult to decide what to include and what to 
omit In all book making this is always a difficult 
thing, but in this case the authors have chosen 
wisely, and in the twenty one chapters and three 
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appendices they appear to have made reference 
to all the more important matters in respect of 
which the medical student and the practitioner— 
who, after all, are expected to play a great part 
in the preventive medicine of the future—need in¬ 
formation 

As might be expected in a book prepared by 
two practical men like Prof Hewlett and Dr 
Nankivell one a distinguished bacteriologist, and 
the other a Medical Officer of Health of some years” 
standing, the information given is trustworthy 
Here and there in the writing, however, there is 
shown a tendency to leave the lines followed in 
the ordinary medical books, and to indulge in 
what may almost be called flights of fancy 
In a number of places the authors appear unable 
to avoid the temptation to drop into poetry, and 
to provide word pictures m which they use much 
more colour than appears to be essential in a book 
intended for such dispassionate readers as medical 
students and practitioners are, or should be The 
chapters m which the fancifulness and the over¬ 
drawing are most frequently to be met are, curt 
ously enough, those m which serious writing and 
strict accuracy of expression are most called for 
—viz those dealing with housing, infancy, 
motherhood, and school children—and though 
there may be some who will appreciate the pic¬ 
turesque and exaggerated phrasing at its true 
value and find it helpful it seems not unlikely 
that more will regard it is objectionable and out 
of place In any case it seems unfortunate that 
in one of the first books on preventive medicine 
the line here chosen should have been taken, and 
the impression given that the subject is one which 
is most suitably dealt with in a style more popular 
than scientific 

In the chapters dealing with infectious disease* 
the authors have exercised greater restraint and 
provided an amount of interesting, useful, and 
sound information These chapters are amongst 
the most valuable m the book, and are particularly 
noteworthy for a declaration against the ten¬ 
dency to search out and find specific germs of 
disease and more or less in favour of the 
view that, since they can be shown to change 
their shape and even their virulence on occasion, 
there is no such thing as constancy among micro¬ 
organisms It is not, therefore, too much to sup 
pose them capable of undergoing such transform* 
tions as will allow them to produce one type of 
disease at one tune and another of an associated 
type at some other tune Another excellent chapter 
—although by the medical student and practitioner 
it may be regarded as rather more full of arith¬ 
metic and mathematics than is absolutely essential 
—is that on vital statistics Amongst reader* 
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who will appreciate it are medical men in practice 
as Medical Officers of Health many of whom 
find guidance in this connection necessary occa 
aionally 

Hewlett and Nankivell as the book will in 
evitably be called, is certain of*a great welcome, 
and equally certain to be classed as good The 
feeling cannot however, be escaped that it v. ould 
have been better if the authors had avoided the 
faults in style to which reference has been made 
In the second edition, which, no doubt, will soon 
be required an opportunity for dropping some of 
the more lurid of the descriptive matter will occur 
and it is to be hoped that the space thus released 
may be utilised for the presentation of some illus 
trations in addition to, or even in place of a 
number of the charts and diagrams which done 
adorn the present edition 


Non Ferrous Metallurgy 

Handbook of Metallurgy By Prof C Schnabel 
Translated by Piof H Louis Third edition 
revised bv the translator Vol 1 , Copper — 
Lead — Stiver—Gold Pp xxi+1171 (London 
Macmillan and Co I td 1921 ) 40s net 

T HIS well known work on the metallurgy of 
the non ferrous metals was hrst made 
available to the English metallurgist in 1898 by 
Prof H Louis At that time there was not in 
the English language a complete treatise on this 
branch of the subject and it was at once recog 
msed that the book w as an addition to our litera 
ture Ihe fact that Prof Louis had rendered 
metallurgists a valuable service receives confirms 
tion in the demand for a third edition In pre 
parinc this new edition, Prof Louis wisely decided 
to bring the work up to date himself and not to 
wait for the publication of the third German 
edition, for, as he states in the preface all the 
important modern improvements in metallurgical 
practices are to be found in English speaking 
countries 

A work of this kind, which covers such a wide 
field, takes considerable time to revise, and the 
wdr, having intervened during its preparation, has 
prevented some of the more recent developments 
from being recorded but, m spite of this, the 
book will be found to be most useful and to have 
distinct value 

The volume which is now published deals with 
the metallurgy of copper lead, silver, and gold 
The original form of the work is still maintained, 
but the previous edition has been, increased by 
about fortv five pages The actual addition of 
new matter is greater than is represented by this 
increase, for obsolete processes have been deleted 
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Considering the progress made in recent yeirs, it 
is evident that Prof Louis has had a difficult task 
in including the descriptions of modern methods 
without seriously increasing the size of the 
volume tor this reason the cutting down of 
the older processes might perhaps have been 
somewhat more Irastn borne of the processes 
described under silver, and vlso the chlorination 
process for the extraction of gold have not a 
wide application at the present time and are 
scarcely worthy of the space they have been 
illowed 

Besides the general revision the section on cal¬ 
cination furnaces in the part on copper has been 
extended the chief furnaces being described also 
a concise description of the blast roasting of 
copper ores is given and the section on the Bes 
semer process of copper extraction has been en 
larged Among the additions made under lead 
are The bavelsberg process blast roasting with 
out lime, pot roasting, and down draught sintering 
processes Ihe part devoted to gold has received 
much attention, ind has been improved by a clear 
and n the space available complete account of 
the cyanidation process line grinding various 
methods of classification and the all slime pro 
cess being included 

There are two points open to criticism In 
regird to the original matter no indication is 
given that my of it has become of less practical 
value consequently students may receive the im 
pression that some of the older processes are as 
importa it as or even more important than some 
of the chief modern methods Moreover the 
retention of a stitement such as the more recent 
form of made in connection with the description 
of a plant which was given in the first edition 
twenty three years ago is liable to be misleading 

The volume as a whole is comprehensive and 
accurate, and cin be recommended with con 
fidence Prof Louis 19 to be congratulated on 
having prepared this new edition ind brought the 
book up to date It is 1 pity that most readers 
will not be able to determine which is really the 
translator s work and so to judge of its excellence 
E C 


The Confidences of Men of Science 

The Purple Sapphire, and other Posthumous 
Papers Selected from the Unofficial Records 
of the University of Cosmopoh by Christopher 
Blayre Pp x + aio (I ondon Philip Allan 
and Co , 1931 ) 7T 6d net 

T HE author—or, to be more accurate, the 
editor—of this fascinating but blazingly 
indiscreet volume refers to \atirb as “that 
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admirable journal”—a compliment which ought 
perhaps to secure a benevolent review, but need 
less to say we shall not let it induce us to depart 
from our habitual detachment 

Mr Blayre was for many years Registrar in a 
well known university, and had certain manu 
scripts confided to him by more or less scientific 
members of the staff on the understanding that 
they should remain m retentxs as who should 
say unless events occurred which rendered their 
publication desirable In no case however were 
they to be published in the lifetime of the deposi 
tors to whom the documentation served as a 
sort of Freudian relief Now there is no doubt 
that the publication clears up many puzzling 
events such as the ghastly damage that followed 
the acceptance of the so-called purple 
sapphire by the Mineralogical Museum the 
imstery of Prof Mirk wand s death and the 
tragic case of Austin Black who if anyone, must 
be cred ted with laying the foundations of psycho 
biology 

To clear up these and other obscurities more 
familiar to the older than to the younger readers 
of Nature has seemed to Mr Blayre sufficient 
warrant for publishing the deposited documents 
He does not seem to be aware however that the 
Professor of Biology the present reviewer is still 
alive and by no means so sure as he once was 
of Mr Blayre s fiducial discretion His feeling 
of relief when he found that his own document 
had been suppressed by the publishers enable.* 
him to sympathise at least with the relatives of 
the deceased gentlemen whose confidences are 
now blazoned abroad It is true that names are 
sometimes suppressed or modified in the book 
■but in these days when the study of the history 
of science is rife it seems a cruelly thin disguise 
to refer to a professor by a pseudonym and then 
proceed to mention one of his well known 
discoveries 

Apart from our own survival, which rather con 
demns the book apart also from the editor s 
hurry to disclose the confidences of well known 
men of science we would protest against the 
somewhat amateurish editing Science was 
never Mr Blayre s mitier and we see that in his 
editing When for example was Prof Tyndall 
knighted and how could there possibly be a 
monkey even a small monkey, inside a bunch of 
bananas? Even the date of the preface is wrong 
and Lingulella figuring as a Lamelhbranch (1) is 
a very dead fly in the ointment Would it not 
have been wiser to have submitted the papers for 
editorial purposes to the present heads of the 
various departments concerned, and to have 
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issued them as a volume of University 
Studies ? 

At the same time, many will be grateful to 
Mr Blayre for publishing these papers with their 
poignant personalities and astonishing intimacies 
They have made many obscure things clear, and 
they show us how human men of science are after 
all But it is strange to read nowadays of the 
timidity with which the Professors of Botany and 
Zoology regarded the development of the cosmic 
dust which is now a common item in the kine 
matographic repertory 

The Processor of Bioioct 


Our Bookshelf 

The Breeding and Feeding of Farm Stock 
By J Wilson Pp vu+152 (London 
Methuen and Co , Ltd 1921 ) 6s net 
This work attempts to treat of a vast subject 
within a hundred and fifty pages of medium 
size and type, and there is no preface or 
preliminary word denoting that the talented author 
asks for that indulgence which may be claimed by 
a purely elementary treatise So ambitious an 
e ideavour courts cr ticism ind in this case no 
student of the subject could say that it is un 
deserved L\cn in such 1 hurried summary a few 
words might have been spared to warn the tyro 
when the text was meant to be dogmatic and when 
the author was merely drawing upon a well-trained 
imagination Perhaps the best example of such a 
caution being needed is to be found on p 26 Here 
a truly skilful flight of fancy reads as if there were 
some scientific evidence to support the writer a 
faith in his own imagery The harmful effect of the 
lack of necessary explanations may be found in 
sentences which can be described read as they 
stand only as the travesty of truth eg we read 
on p 65 Sometimes a breed is recommended 
because it can live on httle food but if a breed 
or an individual cow lives upon little food then 
neither the breed nor the cow is a good milker 
Besides such inexactitudes there are many 
omissions of reference to work throwing light on 
problems discussed Nevertheless the book con¬ 
tains much that is interesting and instructive 
and some matter that is inspiring While it can¬ 
not be wished that the present work may be re¬ 
published in its present epitomised form it is to 
be hoped that the author will become more am 
bitious and give his readers in a larger volume, 
or in several the elaborated results of his studv 
of this very important subject K J J M 

John Dolton By L J Neville Polley (Pioneers 
of Progress Men of Science) Pp 63 
(London SPCK , New York The Mac¬ 
millan Co , 1910) as 

Within the last ten years chemistry has com¬ 
pletely emancipated itself from a type of meta¬ 
physical obscurantism which seems to be invading 
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physics 10 another disguise Although a scientific 
atomic theory, as distinguished from the merely 
poetic efforts of the Greeks, appeared early in 
the seventeenth century, the chemical atomic 
theory on which the science is based is unques 
tionably the work of John Dalton The story of 
Dalton has been told before, but the present small 
memoir may be welcomed as an interesting 
account which should find favour with students 
and the general reader 

Very few slips have been noticed Garnett was 
Davy a predecessor at the Royal Institution 

Cruickshanks (p 28) should be Cruick 
shank , Ihenard wrote his own name both as 
4 Thenard and as Thinard 44 —the first was 
used by his contemporaries, but the second form 
used by Mr Neville Polley seems to be common 
now It is scarcely correct to describe Thomas 
Thomson as the great friend of Dalton for 
at the time of his visit to Manchester to get the 
account of the origin of the atomic theory accepted 
prior to Roscoe and Harden s investigations, 
Thomson was not personally acquainted with its 
author The statement that Higgins assigned 
the same weight to all atoms was refuted by 
Meldrum, whose work should have been men 
tioned 

Geological Survey of Nigeria Bulletin No 1 

1 he Geology 0} the Plateau Tin Fields By 

Dr J D Falconer Pp 55 +x plates 

(Nigeria Geological Survey of Nigeria, 1921 ) 

10 s net 

In the first Bulletin of the Nigerian Geological 
Survey Dr Falconer has given a useful account 
of the tin bearing region of the Protectorate 
Ancient schists and gneissose granites have been 
invaded by newer granites, followed by emana 
tions rich in tin and fluorine but not in boron 
Long afterwards when the country had been worn 
down by atmospheric agencies, it was covered by 
the Fluvio marine Senes —volcanic rocks, 
and river gravels often nch in tin Still later 
these were succeeded by younger volcanic rocks 
which have m some cases capped and preserved 
the older sediments The alluvial beds that are 
still in process of formation are, however, the 
chief source of tin Their investigation not only 
furnishes information on the occurrence of alluvial 
tin but throws light on the problems of nver 
erosion and deposition The publication under 
notice which is illustrated by excellent photo¬ 
graphs of scenery and micro-sections as well as 
by maps, will be welcomed both by geologists 
and by mining engineers, though some analyses 
of the chief rock-types would have been a useful 
addition 

It is worth consideration whether it would not 
be possible to supplement a scientific publication 
like this by a non-techmcal pamphlet, clearly but 
simply written without assuming any previous 
knowledge of the subject It should be provided 
with a general geological map, typical views, and 
large scale maps and sections and the meaning 
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of these should be carefully explained Such 
publications would go far to promote a more 
general interest in the study of the rocks and 
the minerals they contain 

J W Evans 

The Land of Goshen and the Exodus By Sir 
Hanbury Brown Third edition Pp 189 
(London I dward Stanford, Ltd , 1919) 

7s 6d net 

Ihis extraordinarily interesting account of the 
bondage of Israel in Egypt and their exodus 
therefrom, written with the erudition of the 
scholar and the charm of the non professional, is 
issued a third time Sir Hanbury Brown advo¬ 
cates the view that the land of Goshen lay im¬ 
mediately west of the present Suez Ship Canal, 
that the western arm of the Red Sea extended at 
the time of the exodus over the Bitter Lakes and 
Lake lim&ah almost as far as lei el Maskhftta 
(Pithom of the Bible), ind tint the crossing of 
the Red Sea took place between Lake Timsah 
and the Bitter Lakes, below Tussum, near 
Serapeum In the new edition he contends that 
the term Yam Sftph refers to the expanse of 
water now called the Red Sea, in opposition to 
Sayce s view which limits the term to the Gulf 
of Akabih, namely the arm to the east of the 
Sinai peninsula lhe author also identifies the 
present Ayfln Musa as the Elim of the exodus 
this, like many other views advanced by him, is 
rendered eminently reasonable by his advocacy 
The last chapter, entitled Modern Events in 
Goshen, contains illuminating parallels from 
modern history to the events associated with the 
sojourn of Israel in Egypt including an interest¬ 
ing reference to the attack on the Suez Canal 
during the recent war 

A Farmer s Handbook A Manual for Student* 
and Beginners By R C Andrew Pp xvi + 
raG + xliv pi lies (London G Bell and Sons, 
Ltd 1920) 6 j net 

Teachers of agriculture would do well to take 
notice of this little book It is written by a man 
who has had practical experience both of teaching 
and of farming and knows the difficulties 
that beset the student entering on a new subject 
It is confined to the arable side of farming, and 
deals with the implements and processes neces¬ 
sary for ordinary toot and cereal crops Many 
common important processes are included which 
often miss die text book writer s attention, such 
as methods of tying corn, sharpening a scythe, 
making a potato clamp etc , and there is much 
information that is usually obtained only after 
painful and sometimes costly experience The 
little book may be commended to the growing 
body of men and women interested in the cultiva¬ 
tion of a patch of land who find themselves more 
and more called upon to do for themselves what 
was formerly done by the skilled odd man 

E J R 
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Dr. Bather insists (Nature, June 16, p. 489) 
that systematic zoology and botany are not wholly 
bated on description, and gives some interesting in* 
terpratations of his own. Of course he is right—as 
right as if I had said that Africa is a land mass, and 
he had retorted that there were lakes in it Driven 
by necessity, we all, even systematic zoologists and 
botanists, and even from infancy, practise inference 
and seek to make sure. We employ crucial testing 
When we desire' to ascertain whether an explane do* 
Is true. We neglect it (e.g. in favour of rhetoric) 
when we wish merely to convince ourselves or others 
that it is true—as in the case of politicians, theolo¬ 
gians, and those a6a biologists who propounded a6a 
explanations of sex and did not attempt to test even 
one. But all serious scientific interpretation is 
governed by very stringent rules: we must found our 
suppositions on verifiable facts; we must try to think 
of all alternative explanations of those facts; and, 
lastly, we must seek fresh and unlike groups of facts 
which shall eliminate, one after another, all the 
erroneous explanations. Then, and not until then, shall 
we have finished with mere guessing. As Uberweg 
puts h i " One single circumstance Which admits of 
ohe explanation only is more decisive than a hundred 
others which agree in all points with one’s own hypo¬ 
thesis, but are equally well explained on an opposite 
hypothesis." 

Now, can Dr. Bather tell us of any modern sect of 
biologists which employs this method? It became 
fashionable among physicists end astronomers before 
Newton, and is full the very breath of their nostrils. 
Next it invaded chemistry—hence the rout of the 
alchemist!. Then it captured physiology—bom* the 
modern science. Darwin and some of his contem¬ 
poraries tried to introduce it into biology. But with 
the passing of Darwin the impulse ceased. The new 
men proceeded, unquestioned (that is the damning 
point), to break every rule of scientific procedure. They 
coined multitudes of words that sounded tremendously 
scientific, but actually had no meanings in their 
mouths, e.g. germinal, blastogenic, plasmogenetic, 
•somatic, and the like. They formulated hundreds of 
hypotheses, and argued about them strenuously, but— 
because of the vagueness of their principal terms 
(P.g. innate, acquired, inherit); because they rarely 
tasted hypotheses and never as a body accepted a test; 
and because lads of crucial testing prevented the 
utilisation of oceans of unlike, but perfectly authentic 
and relevant, evidence that waited unexplored in a 
boat of subsidiary sciences—their controversies were 
unending. Lastly, there happened the strangest event 
in the history of science. Groups of biologists, dis¬ 
gusted with the unceasing babble, declared that they 
were done with controversy, and founded the “ exact ” 
and “modern ” schools. That is to say. each group, 
believing that a particular way of observing facts was 
especially modem and exact, proceeded to restrict fts 
evidence to facts observed in that' wav. But, as we 
shall see presently, there is no especially accurate wav 
of observing, and It is a fundamental axiom that all 
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facts, no matter bow observed, are equal before 
science. Again, if the area whence facts are derived 
be reduced, there is a corresponding reduction of evi¬ 
dence—of the power to discover crucial tests. Again, 
while controversy is unnecessary, there must be dis¬ 
cussion , or the truth can never be established. There 
is a distinction between the two which Implies a 
difference in temper. In controversy men try to be¬ 
little the facts and inferences of opponents; in dis¬ 
cussion they candidly examine them with a view to 
ultimate agreement. Yet, again, “ exact ” and 
“ modem ” are rhetorical misnomers. This method of 
restricting evidence is very ancient. It has always 
fomented controversy, prevented discussion, and led, 
not to agreement, but only to the foundation and 
perpetuation of sects. Thus, Mohammedans have 
always used only Mohammedan evidence. 

I am told that biologists think that I have wasted 
ink and paper on a subject—She method of science— 
which was thrashed out long ago. Certainly it has 
often been thrashed out; hence modem science. But 
never has it been thrashed out anions' biologists; 
hence the chaos in biology. As every biologist knows, 
his opponents, usually the majority, lade the right 
method; hence their incapacity to perceive the truth 
which to him is so plain. Anciently the scholastic 
thinkers founded their assumptions on unverified data 
and neglected to test them by fresh appeals to 
reality; hence the dark ages of Europe. Francis Bacon 
and his successors insisted that hypotheses must be 
both founded on, and tested by, verifiable data; hence 
modem thought and civilisation. But biology is still 
is the pre-Baconian stage. It is founded mainly on 
the unverified assumptions that some characters are 
more acquired, or innate, or inheritable than others, 
and, as 1 say, biologists rarely test their suppositions, 
and never as a body accept tests; hence the per¬ 
sistence, in great measure, of the dark ages In modern 
society. To-day no obscurantist dares to meddle with 
the estabfished truths of astronomy, geology, or any 
interpretative science save biology. But he is still 
supreme in all that pertains to life. For example, he 
controls education, and, having rendered men un¬ 
intelligent and trained them to unreason and passion, 
has recently drenched the world In blood. In 
England a million people, many of them Innocent in 
every tense, are poisoned annually by means of easily 
preventable venereal disease, because ferocious, but 
oetensfely saintly savages desire to punish sin. Yet 
man is a living being, and after all these years bio¬ 
logists should be able to tell us, with the full force 
of established truth, what may be achieved by educa¬ 
tion and how to achieve it. At present, notwith¬ 
standing the work of Lankeater and others, biologists 
are impotent However, it will not always be so. 
Sooner or later they are sure to fait into line with 
other scientific workers, and found one of the greatest 
and most potent of sciences. 

I daresay biologists will think I am vapouring, for 
most of them are zoologists and botanists, and do 
not, almost as a point of honour, look outside their 
■pedal sciences; and, while til biologists will agree 
that their opponents (usually, aa 1 say, the majority) 
employ wrong methods of inquiry, none will believe 
that biologists as a class are ignorant or neglectful 
of the right method. Well, consider the following. 
Scores of similar instances may be found in litera¬ 
ture. Once I read a book in which the author formu¬ 
lated suppositions of no very great importance, but 
which he, imparently using ail the available evidence, 
tested carefully and established successfully. I may 
have been wrong in my opinion, and the author may 
have been superficial; but later I read a review of die 
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book by a very distinguished biologist He contro¬ 
verted not • feet or an inference all he had to say 
was “ The trail of the deductive th nicer is over all 
But how on earth can In i supposition be established 
accept by deduction? Crucial testing u deduction 
All interpretative science has been created by it If 
my hypothesis be true and all others wrong then this 
thing and that and that other must be true also 
Let me aee if it is so Again 1 once argued with 
another distinguished biologist But isn t the evi 
dence true? said I It may be said he but 
it s not the sort of evidence we accept nowadays 1 
I found that his opnions corresponded with those of 
the writer of the following passage another very 
distinguished biologist — 

The recognition that only by experimental method* 
can we hope to place the study of zoology on a footing 
with the sciences of chemistry and physics is a com 
parabvely new conception and one that is by no 
means admitted as vet by all zoologists I do not 
wish to disparage those studies that deal with the 
descriptive and the historical problems of biology 

It is undoubtedly true that many zoologists who 
have spent their hves in acquiring a broad know 
ledge of the facts of their science fall to make use 
of their information by testing the very problems that 
their work suggests This (s owing no doubt to 
their exclusive interest in the observitional and de¬ 
scriptive sides of biology but also in part I think to 
the fact that the experimental method has not been 
recognised by zoologists as the most important tool 
that scient sts employ the essence of the expen 
mental method consists in requ ring that every sug 
gestion (or hypothesis) be put to the test of expen 
ment before it is admitted to a scientific status From 
this point of view the value of a hypothesis is to be 
judged not by its plausibility but bv whether it 
meets the test of experiment It is sometimes 
said that Nature his already earned out innumerable 
and wonderful experiments Let us not be blinded 
by rhetorical quest ons of this kind And so on and 
•o forth 

I wonder if anvone can tell us of a passage in 
any sort of literature which contains more misunder 
standing than the one I have quoted Rhetorical 
indeed! Of course the essence of the experimental 
method is not that every suggestion shall be put to 
the test of experiment Experiment is a mode of 
observing not of thinking It is used only when the 
desired facts cannot be directly observed and only 
for the purpose of removing the conditions which 
obscure them Of course physics and chemistry are 
advanced and accurate, not because of difficulties in 
observing, but only because their workers have ven 
fled both their facts and their thinking because they 
have accepted all tested suppositions readily and be 
cause they have been in a position to measure and 
weigh accurately They are experimental only be¬ 
cause from the nature of things most of the desired 
facts were obscured and could not be revealed except 
by some device Physicists and chemists would not 
be so silly as to experim en t if they could observe at 
sight As a fact nearly all their established truths 
started with suppositions founded on patent facts and 
were tested experimentally only because of the paucity 
of such evidence There is nothing sacros an ct about a 
fact discovered experimentally or about a hypothesis 
so tested If you twist a dog s tail e x pe n men tally 
die howl you elicit is not in 9 m least more valuable 
intrinsically than the tail which you observe directly 
You prove a than a thief Just as surely by observing 
the spoons sticking out of hi* pockdts as by turning 
them out Of course experiment Is valuable but we 
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need not assign it wrong values It enables us to pene¬ 
trate below the surface But a diving dress is not the 
only wear 1 here are things worth knowing on the sur¬ 
face—so many things nearly all the facts of zoology 
botany and most other biological sciences that if 
they be ignored crucial testing is impossible Of 
course hypotheses founded on or even confirmed by 
experiment are like all other untested hypotheses 
mere guesses whereas all tested hypotheses whether 
proved experiment ally or otherwise are in a different 
category for a real test is crucial it not only con¬ 
firms the truth but also eliminates the untruth If 
literature be exa Timed I think it will be found that 
when anyone insists that all suppositions must be put 
to the test of expen ment be really asks that we shall 
ignore all evidence except that revealed by expen 
ment and all suppositions except those founded on 
experiment—that in fact we, shall grant his facta 
the same status and his opinions the same immunity 
from criticism that other sectarians (e g Mohamme¬ 
dans) claim for their evidence and opinions Com 
pare Newton who when he found that the moon s 
orbit (a thing which must be directly observed) <fid 
not as then calculated ht into his theory of gravita¬ 
tion laid aside his supposition for many years and 
published it only when a fresh inquiry demonstrated an 
error in the first calculation Consider the glaring 
truism that Variation is the sole cause of non-m- 
hentance spirt from variations like exactly begets 
like when parent and offspring develop under Mice 
conditions No biologist will venture to dispute that 
truism Is it necessary to test it experimentally? If 
it be true what becomes of the Lamarckian and Neo- 
Darwin 1 an suppositions and much besides that bio¬ 
logists have unendingly tested expert nentally and 
unend ngly disputed about’ 

When such freakish partisan stuff is I have quoted 
can be published and applauded is it not evident that 
biology must remain a tumbling ground for whimsies 
unless its workers discuss and agree on its rules of 
procedure’ The rules under which other interpreta 
tive sciences have been created—that language must 
be precise and significant that all verifiable facts are 
equal before science that all suppositions must be 
cruc ally tested before admittance to a scientific status, 
and that all fully tested suppositions must be candidly 
accepted—are so few and simple that were they 
rigorously applied then since the evidence is so abun 
dant it is certain that biology would soon rank among 
the greatest best established and most useful of 
sciences It s generally thought that the multiplicity 
and diversity of b okigical phenomena derived, as they 
are or should be from so many sciences make the 
task of the inquirer peculiarly d fficult Actually the 
reverse is the case, for when evidence is abundant 
and diverse opportunities for testing are correspond 
mgly frequent and established truth rightly sought 
should soon cover a wide area Other sciences halt 
while evidence is painfully collected biology halts be¬ 
cause the methods of its students are such that they 
are unable to use the abundant evidence already avail 
able 

Dr Bather says & propos of recapitulation At the 
moment when his letter was published some of us 
were discussing that very question at the Linneaa 
Society and Sir Archdall Reid, bad he been present, 
would have seen that the issue was far from being 
the simple one that he imagines As readers of 
Natusi know I am very modest and retiring Never 
thelese if Dr Bather will indicate his difficulties I 
believe I can help him The truth is I have 00 
one hand great faith in ordinary scientific procedure 
and on the other, amid vast ignorance a knowledge 
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of soote facta which appear to have escaoed the notice 
of biologists, for example the truism I have men 
tJoned mat apart from variations offspring tend to 
recapitulate the development of their parents 

G Archdall Rkd 
9 Victoria Road South Southsea 


Mar loOpae Results and the Prmeqste of ReiatMty 

On a recent occasion I read a paper before the Man 
chaster Literary and Philosophical Society on the 
nature of dimensions in which admitting the posai 
bihtv and even probab lity of spaoe and time having 
secondary characteristics like those suggested by 
Lorentx and Einstein reasons were given for doubting 
whether the methods employed for finding them could 
be relied on and experimental evidence before it 
could be accepted would have to be subjected to 
searching adverse criticism Prof Eddington s solar 
eclipse results were therefore submitted to a process 
essentially the reverse of his which had for object 
not the confirmation of a theory but the discovery 
of an empirical relation During this process it soon 
became evident that the astigmatism of the coelostat 
mirrors which had given much trouble during the 
eclipse by distorting the star unages had also 
affected the field and altered the star positions The 
stopping down of the objectives aggravated this evil 
in a double sense first the reduction of the star 
image astigmatism makes it impossible to construct 
a picture of what might be called the field astlg 
matism of the mirrors and secondly the smaller 
the diameter of the pencil of light rays for each star 
the further apart would be the reg ons on the mirror 
from which these pencils were reflected Therefore 
If the various reg ons of the mirror hid semi 
independent t Its the places of the stars on the plates 
would be affected by these tilts If for some of the 
existing plates these pencils should be found to over 
lap and if the star image astigmatism is sufficiently 
marked then these plates might still be used for the 
object for which they were taken 

Wishing first of all to redetermine the positions 
of the stars as they appeared before scale corrections 
had been applied fn order to trace the wandering of 
the images It was found that for the outermost stars 
10 and 11 these negative corrections would amount to 
045* This in itself was a most disconcerting dis 
covery for the difference of displacement on which 
the eclipse conclusions were based is only o 75' It 
is of codrse quite impossible for the telescope tube 
to have altered sufficiently in four and a half minutes 
to produce this result and a change of focus 
of the objective would have had no effect therefore 
die mirror must have warped even during this short 
time At Principe the passage of clouds would pro. 
duce an Irregular warping effect and this would 
account for the unsatisfactory photographs obtained 
there In order to form some idea about the nature 
of the field astigmatism it was now decided to esd 
mate the tangential displacements of the stars for 
these would not be Influenced either by the scale 
corrections or by the radial displacements but ofily 
by the mirror warpings It was then found that 
stars 3 4 and 6 which he almost In a straight line 
between 5 and to had moved about 045' across the 
connecting line of these outer stars On averaging 
the unconnected radial displacements it was found that 
a alight scale correction of about +ooooa* had to be 
made at was done by Prof Eddington In order to 
harmonise them with the Einstein estimates the 
Ktmmn m my case being that the mirror may have 
acquired a slight temporary concavity If however 
there, was a temporary convexity necessitating a scale 
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correction of say -00003* the displacements would 
appear to conform to the empirical formula 109*— 
0 oooaa* It will thus be seen that the use of coelostat 
mirrors is not advisable dhere as under eclipee 
conditions rapid changes of temperature are unavoid 
able C E Stromsykr 

Lancefield West Dtdsbury July ai 

Mr C E Stromeykr greatly exaggerates the 
possible effects of astigmatism of the coelostat mirrors 
on the positions of the star images He appears to 
consider that the pencils forming the different Images 
are reflected from entirely different portions of the 
coelostat surface As a matter of fact with the 4-ui 
lens the pencil producing the extreme star image was 
reflected from a portion of the mirror which had 
85 per cent of its area common to that producing 
the central pencil and with the 13 in lens (stopped 
down to 8 in ) the com non portion was even greater 
That there was a slight astigmatism of the mirrors 
is not denied Its presence was indicated by small 
differences in the scale and orientation constants of 
the plates determined in two different ways from 
the right ascensions or declinations These differences 
gave a measure of the amount of the astigmatism 
and showed It to be very small and of very slight 
effect on the gravitational displacement The ques 
tion has been fully discussed by Prof H N Russell 
(Monthly Notices R A S vol lxxxi No a Decern 
ber 1930) with the result that the conclusions deduced 
from the original reductions of the eclipse plates were 
fully substantiated and the Einstein displacement con 
firmed F W Dyson 

The Atomie Radius and the lon’eation Potential 

Prof Evr s interesting contribution to Nati re of 
June 30 p 55a on the relation between the ionisation 
potential and the atomic ridius induces me to publish 
certain similar ideas of mine on the same subject to 
which I referred some tine ago before the Royal 
Society in some remarks on Prof Rankine s paper 
On the Proximity of Atoms in Gaseous Molecules 
(Proc Roy Soc February 1931) I did not publish 
the results because I des red to wait for further data 
rhese ideas may be stated as follows — 

According to the Rutherford Bohr model of the 
atom by the radius of the atom is meant the distance 
from the nucleus of the outermost electron « e the 
electron the quantum vibrations of which cause the 
radiation of the arc lines of the atom Sommerfeld 
has shown that in the normal (unexcited) state the 
orbit is characterised by the azimuthal quantum- 
number unity and the radial quantum number zero 
This orbit is circular but to calculate Its radius we 
must know what Is the field of force exerted by the 
central nucleus and the remaining (n—1) electrons 
upon the vibrating electron This is at present an 
insoluble problem but Mr S N Basu (Phil Mag 
November 1930) has shown that we can at least 
arrive at a qualitative explanation of Rydberg s laws 
of spectral regularity by assuming the attracting 
system to be equivalent to a net central charge unity 
with a doublet of strength L On the bases of this 
theory if a. Is the radius of the monoquantlc orbit 
it is easy to show that 

** - - energy of the vibrat ng electron 

<mk(is) where (11)—convergence frequency of the 
principal senes of the element in absolute 
measure 

■°'Va, V,« ionisation potential in 11 units 
For the H atom we have according to Bohr s 
theory 
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<j H “ (oh** radius of the electron in the normal 

state) 

=0 532 x io~* cm 
and 

—-/(13 54 volts) Therefore for in element x with 
2a 

an ionisation potential of V z we have 

*_<o53»J.3 56) XIO -. cm 

rhus the atomtc radius vanes inversely as the tomsa 
turn potential 

Ihe atomic radii calculated according to this for 
mula are in general smaller than the atomic radii 
calculated either from crystal data (Bragg) or from 
the kinetic theory of gases (Rnnkine and others) 
They are shown in the appended table for the sake 
of comparison — 

Atomic Kadtus 


H 1354 

He 2540 
Ne 2280 

(Horton Phil Maf, 
54 ° 


Na 


5" 


0 33 

May 1921) 
1 34 


Cu 763 

» C 

Sr 567 

Bn_ 5 >9 

Zn 9 33 

Cd 895 

Hg 10 38 


083 — 


1 77 — 


11 7 30 o 99 2 25 — 

Mn 738 098 147 

The values of V, for copper silver and gold have 
been calculated from Hicks s value of the 7 iS) term 
for these elements That for manganese has been 
similarly calculated from Mr Catalan s value of (iS) 
for manganese (not yet published) For these data I 
wish here to record my indebtedness to Prof Fowler 
and Mr Catalan The sources for the other values 
are quite well known Megh Nad Saha 

21 Cromwell Road London July 13 


I read with great interest the article in Nature of 
June 30 on the American and British superannuation 
systems The selection of a satisfactory scheme of 
superannuation is a matter of great Importance m 
the organisation of a public service On the one 
hand an age limit can be effectively enforced only 
when suitable provision is made for those who are 
forced to retire and on the other the provision of a 
pension conditional on the completion of a full term 
of service is objectionable because a public servant 
who retires before that period is completed is penalised 
by the loss of a portion of the consideration for which 
he has given his labour The result is that although 
a man may feel that he would do better work In 
another sphere, and has an opportunity of doing so, 
he cannot bring himself to forgo the pension towards 
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which he has already contributed some years of 
service 

The recent Committee of the British Science Guild 
on the Utilisation of Science in Public Departments 
considered this question and came to the conclusion 
(Joum Br Sci Gd June 1921 p 37) that the best 
solution appeared to be to award at the end of every 
year s service a pension (or alternatively an endowment 
insurance) accruing at the age fixed for superannua 
tion (or in the case of the insurance at that age or 
previous death) independently of whether the ofheer 
hid remained in the service or not The advantages 
accruing in respect of a single \ear * service would of 
course be comparatively small but those for succes¬ 
sive years would when added together furnish an 
adequate provision for the old age of offic als who had 
served the full term while thev would be a welcome 
addition to the resources of those whose liter careers 
had followed other directions 
It is essential that these benefits should be secured 
by public funds and based on actuarial calculations at 
current rates of interest Ihe amounts now quoted 
by insurance companies are apparently calculated on 
pre war rates and are tar too low 
This scheme coull be adopted whether the basis 
of the supennnuation were contributory or not 
July 19 John W Evans 

May I point out in connection with the note ap¬ 
pended to my letter printed in Nature of July 21 
p 651 that if only one mutual life assurance company 
wer ivatlablc the argument quoted in the leading 
article of June 30 would be answered for that argu 
ment implied that dividends necessarily go to share¬ 
holders ’ The rem »rk about expenses in the note 
leaves the po nt c f paragraph (3) of mv letter un¬ 
touched a id the final sentence of the note makes me 
wonder whether the two-year-old American Teachers 
Insurance and Annuity Association will grow up and 
prove itself to be more philanthropic than the 
selected assurance companies in England 

I am afraid that quite unintentionally my former 
letter must have seemed offensive to have justified 
lour note to it Ihe hot drv weather has been and 
still is trying to us all ct tout comprendre c eat 
tout pardonner! W Paun Elderton 

July 22 

A Novel Magnsto-Optwal Effect 

In connection with the very interesting observations 
communicated by Dr R Whvtlaw Grav and Mr 
J B Speakman (Nature July 14 p 619) I should 
like to point out the close similarity of the phenomena 
which they have observed with those observed in the 
case of soap solutions (Proc Roy Soc A 1921 vol 
xcviii p 393 and Joum Chem Soc 1920,1 vol 
cxvu p 1306) 

Gray and Speakman describe the formation of 
flexible strings or fibres m clouds of various metallic 
oxides these fibres being made up of particles of col¬ 
loidal dimensions which slip retain their individuality 
Miss Lalng in her study of gelatinisation, was led 
to the conclusion that such conjunction or orientation 
of colloidal part eles forms the mechanism of gelatin) 
sation For instance in a soap solution the individual 
colloidal particles are otherwise the same in the 
liquid sol as they are in the elastic jellv In the letter 
referred to it is pointed out that the particles In a 
cloud of cadmium oxide have an exceptional tendency 
to form such strings and this agrees with the striking 
behaviour of Svedberg’s sols of the same substance 
in alcohol which on standing gelatinise but on slight 
shaking revert to die fluid condition an alternation 
which can be indefinitely repeated 
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Gray and Speakman • reaulu an of special interest 
because they occur In a particularly simple syst e m 
and thus afford opportunity for studying the mechanism 
of this effect which, if Miss Laiog’s hypothesis is 
correct must account for gelatmisahon even in the 
most complicated systems J W McBain 

University of Bristol July 19 


B leeps and OMhsaffen 

Cast B J Marden s letter in Nature of July 14 
(p 633) raises a question which must be exercising 
the minds of many of the readers of Natx rk to-day 
That question is How can scientific workers collec¬ 
tively obtain such control of the product of their work— 
new knowledge—as to secure that t shall be used for 
the development of 1 better order of society out of 
the existing chaos? Science—knowledge—alone can 
create this new order and save Europe from relapsing 
into barbarism If this be accepted as a true state 
ment of fact we -ire led naturally to inquire What 
are the best methods to pursue to secure that science 
shall be so applied? 

The time is now ripe for scientific workers to set 
to work to devise a practicable scheme which will give 
to science its proper place in shaping the future 
destinies of the world This is one of the chief pur 
poaea for which the Nabonal Union of Scientific 
Workers exists Capt Marden s idea 9eems to in 
volve a sort of international Syndicalism applied to 
scientific workers and to scientific work (Those 
readers who know about Syndicalism only from the 
dally Press will find a clear expos tion of the Syndics 
Hst position in Mr Bertrand Russell s Roads to 
Freedom chap 111 Geo Allen and Unwin 
3» 6 d) Such an organisation would offer no ade¬ 
quate security against the tyranny of a group over 
the rest of the community and a dictatorship of 
scientific workers might be almost as great an evil as 
a dictatorship of miners or of food producers or of 
financiers We should like to urge Capt Marden and 
others who mav have thought out schemes for the 
proper utilisation of science for the salvaging of what 
IS worth preserving in our c vilisation and particularly 
those who have thought them out in the light of the 
large and growing volume of literature on the 
problem of the rdlt of the producer (whether a pro 
duoer of knowledge or of other essentials! in the future 
society to publish their ideas in detail 

J Henderson Smith 
Chairman of Execut ve 
A G Church 
Secretary 

National Union of Scientific Workers 
35 Victoria Street Westminster 
S W 1 July 19 


Bom and Seartet>Rwm«r Beans 

In Nature of August 13 1930 (vol cv p 743) 
a letter was published from me on the behaviour of 
bees visiting the flowers of the runner bean Phasuilus 
tnulhflorur to the effect that almost invariably the 
nectar was obtained from the flower by penetrating 
the calyx and corolla close to the position of the 
nectaries the humble bees with their stronger man 
diMes biting through the sepals while the honey bees 
took advantage of this pioneer work of their stronger 
relatives 

To ray surprise this year I find no such depreda 
ttons made on the blossoms but all the numerous 
humM# bees are getting the nectar m a legitimate 
way that apparently indicated by Nature viz by 
dinging to the more open left side of the flower and 
mtru<Hnff the p robos ci s beside the pistil and stamens 
down, to the nectar at the base of the petals No 
«SfO 2700 VOL 107] 


honey bees have yet been seen on the flowers but 
whether because of their scarcity or by reason of 
their being now unable to reach the honey is not clear 
As the jasmine flower is still bitten by the humble 
bees it would appear that the hot and dry season has 
caused the change in the behaviour of the bees towards 
toe bean flower probably by hardening the calyx and 
making It more difficult to penetrate whilfc causing 
the bloom to be less m sue and depth so that the 
nectar can be more easily reached from a frontal 
approach Harford J Low* 

Torquay 

A Nsw Tbaertm sa tbs DsuMs Pawdteum 

The following interesting relation is believed to be 
new — 

Let M and m be the masses of the bobs of a 
double pendulum and let A and B be their respective 
amplitudes with suffixes 1 and 3 to denote the modes 
Then 

A A, m 
BjB," M 

1 he negative sign merely indicates that m one mode the 
bobs are opposed and it may therefore be ignored if 
the absolute values of the amplitudes are considered 
It is noteworthy that the product of the amplitude 
ratios u inversely as the mass ratio—that is directly 
as the respective distances of the bobs from their 
centre of gravity It is striking that the product of 
the amplitude ratios is independent of the lengths of 
the pendulums 1 e independent of the relative position 
of toe bobs and the point of support 

When the bobs are of equal mass it follows from 
the foregoing that the lower pendulum is divided by 
the vertical through the point of support into teg 
ments the ratio of wh ch in one mode is the reciprocal 
of the ratio in the other mode 1 e if one point of 
section be obverted or swung about the middle of the 
lower pe dulum through 180° the two bobs and the 
two po its of section then for n a harmon c range 
which his n anv well known j r p rt es 

H S Rowell 

15 Boltoi Road Ch swick W 4 July 18 


I have recently pa d another v s t to Shenngha n 
and have again devoted my attention to toe ferru 
ginous pan which for a distaice of more than a 
quarter of a mile is exposed in places in the base of 
the cliff forming Beeston Hill From different areas 
of this pan I have taken fifteen more exanples of 
the ochreous flints such as occur upon the foreshore 
exposed at km water The specimens as would have 
been dear to anyone examining the deposit intel 
ligently were without question in ntu and were 
embedded prior to the deposition of the great masses 
of glacial and other strata of which the cliff is com 
posed J Reid Moir 

One House Ipswich July 33 

The Drought and Undargremd Water 

The present drought affords an excellent oppor 
tunity for studying natural underground drainage in 
limestone (including chalk) districts In many 
streams part of the flow takes place underground 
but the tact cannot readily be ascertained while a 
surface flow continues Tne flow of small streams 
is now so much reduced that the whole stream may 
be swallowed in toe limestone and may reappear 
lower down It is to be hoped that geologists in June 
stone districts will seize this opportunity to make 
observations Bernard Hobson 

Thornton Hallamgate Road Sheffield 
July 33 
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The Application of Interference Methods to Astronomy 


By H Spencer Jones, Chief Assistant 
'T'HE recent measurement at the Mount Wilson < 
■i Observatory, California with the aid of an I 
interferometer, of the angular diameter of the star 
Betelgeuse has attracted much attention and has 
incidentally illustrated the advantages to be de 
nved from the application of interference methods 
to astronomical measurement In view of the 
striking success of this application it is some 
what surprising that the possibilities of the 
method have been generally overlooked by astro 
nomers, for the principles underlying the methods 
are by no means new, and their application to the 
determination of the angular diameters of the 
stars was indicated by Fizeau so long ago as 
1868 It is of interest to recall the exact words 
used by Fizeau the suggestion being thrown out 
by him incidentally in a report on the Bordin prize 
of the Acadimie des Sciences — 

1 II existe pour la plupart des ph£nom6nes d inter 
fcrence tel* que les franges d Young celles des 
miroirs de Fresnel et celles qui donnent lieu & la 
scintillation d aprfes Arago une relation remarquable 
et n6ce*saire entre la dimens on des franges et oelles 
de la source lumineuse en sorte que les franges d une 
tinuiti extrfimc ne peuvent prendre naissance que 
lorsque la source lumineuse n a plus que des dimen 
sums an gu La ires presque insensible d oil pour le dire 
en passant ll est peut #tre d espirer qu en s appuyant 
sur ce pnncipe et en formant par exemple au moyen 
de deux larges fentes tris icartees des franges d inter 
ftrence au foyer des grands instruments destines fi 
observer les etoiles ll dev endra possible d obtemr 
quelques donn<es nouvelles sur les diamitres angu 
laires de ces astres 

Stiphan was the first to attempt the determina 
tion of the angular diameters of stars in this 
way He worked out an approximate theory 
based upon elementary considerations of the 
interference phenomena obtained in the focal plane 
of an objective when a uniformly illuminated 
circular disc of small angular diameter a is 
viewed through it the objective being covered by 
an opaque screen m which are two parallel narrow 
rectangular apertures The conclusion was 
arrived at that, in general a senes of parallel 
and equidistant interference fnnges would be ob 
tamed, but that the fnnges would disappear if the 
distance apart of the slits l satisfied the relation 
ship a«A/Z» A. being the mean wave length of the 
light A determination of the distance apart of 
the slits for which the interference fringes dis 
appeared is therefore sufficient to enable the 
angular diameter of the object to be deduced 
The practical difficulty arises that in attempting 
to determine in this way the angular diameter of 
a stay the loss of light due to the restriction of 
the aperture to two narrow slits is so great that I 
the fnnges would in general be very faint 
Stephan removed this difficulty by showing +hat 1 
extended apertures could be use<l without serious 1 
error provided that they were equal and possessed | 

> A rfjA MthoMtical nmu cams npkcu tW« kjr lb* rtkltauiu# 
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, The Royal Observatory Greenwich 
two axes of symmetry at right angles to each 
other, one of these axes passing through the 
centres of the two apertures and that their width 
was small compared with their distance apart 

With the 80 cm 1 oucault refractor of the Mar 
seilles Observ itory Stephan in 1874 examined 
Sinus and other stars The fringes were obtained, 
but they did not vanish even with the maximum 
possible separation of the slits The least dia 
meter measurable by this method with this instru 
ment was o' 16 but from the apj>earance of the 
fringes Stephan was able to conclude that "les 
experiences cities ne prouvent pas settlement que 
le diamitre apparent dcs itoiles examinees est 
infirieur & o 16 elles montrent encore que ce 
diamitre est une tris faible fraction du nombre 
pricident 

The subject was taken up again by Michelson, 
who in 1890 gave a more rigid theoretical dis¬ 
cussion of the method than Stiphan had done 
Hiree cases of interest were examined and the 
pnncipal results obtained may be summansed 
thus — 

(I) If the object is a c rcular d sc of uniform 
brightness of apparent angular diameter a, the 
series of interference fringes produced in the focal 
plane of the objective when the iperturc is limited 
to two narrow rectangular and parallel slits will 
vanish when the distance apart of the slits I is 
given by 2 = 13 s\/o 

(II) If the object is not of uniform brightness 
this relationship is modified The precise modifies 
tion for anv given law of variation of brightness 
can be easily determined If for instance the 
illumination falls off towards the limb according 
to the law of darkening observed for the sun, the 
relationship becomes I 1 

(III) If the object is a double source with an 
angular sep iration of the components of amount a 
the fringes vanish for a distance apart of the slits 
given by $A/a provided that the two components 
are of equal brightness that their distance apart 
is large compared with their separate diameters, 
and that the length of the slits is perpendicular 
to the line joining the centres of the two sources 

The method has practical application m the 
measurement of the angular diameters of small 
bodies such as planetary satellites and asteroids, 
and more recently of the angular diameters of 
stars and also in the measurement of the separa 
tions and position angles of close double stars or 
spectroscopic binaries 

The angular diameters of small bodies such as 
satellites are usually measured with a filar micro 
meter The measurement is possible only under 
conditions of the best atmospheric definition and 
even then the probable error of observation is 
relatively large, since the width of the finest 
spider web is comparable with the linear dimen 
sions of the image 111 the focal plane of the tele 
scope Using the interference method it is found 
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that the fringes can be well observed even under 
conditions erf poor atmospheric definition, when 
the use of a filar micrometer would be impossible 
The method has the further advantage that as 
the distance apart of the slits is varied the 
separation which causes the fringes to vanish 
can be very precisely determined, so that the 
error of observation is greatly reduced With 
small faint objects on the other hand, the loss 
of light arising from the use of narrow slits is 
senous At tne Paris Observatory an attempt 
was made to determine by this method the angular 
diameter of the major satellites of Jupiter but the 
light was not sufficient to render the fringes 
visible Hamy therefore extended the theory 
to the case in which the slits are of a width which 
is comparable with their distance apart If the 
slits are rectangular of width a and distance 
between their centres I the formula obtained by 
Michelson for the distance corresponding to the 
vanishing of the fringes must be replaced by 
/=I 21 X/a{l +0765 («//)*} 

Michelson and Hamy used the method for the 
measurement of the angular diameters of the 
major satellites of Jupiter Michelson in 1891 
observing with the la in equatorial at the Lick 
Observatory, used adjustable narrow slits Hamy 
in 1899 used the large equatorial coudd of the 
Paris Observatory and prepared a senes of 
screens of such dimensions that their width was 
one third of their distance apart (o = JI) the 
widths being calculated so that the angular dia 
meters a deduced from the above formula de 
creased by o* 1 with successive screens The 
screens for which the fnnges became least distinct 
were found and by interpolation the angular dia 
meters of the satellites were estimated to o' 01 
The angular diameters so obtained reduced to 

a distance of five units for Jupiter were as 

follows —• 

1 II III IV 

Tlamv 098 087 128 131 

Michelson 10a 094 137 131 

The agreement between the two series is very 
much better than would be obtained with micro 
meter observations 

The method does not appear to have been 
further employed until the past year when at 
Michelson s suggestion it was tried with the 
100 in Hooker telescope at Mount Wilson In 
view of the advantages of the method this seems 
somewhat surprising possiblv it is due to an 
exaggerated idea of the difficulty of the observa 
tion Resides the application to satellites and 
asteroids the method might be employed for the 
measurement of the oblateness of such bodies as 
Mercury which have no satellites from a study of 
the motion of which the oblateness might be tbeo 
retrally deduced and for which micrometrical ob 
servltions are not sufficiently accurate It can 
easily be shown that by rotating the slits into 
different orientations the corresponding angular 
diameters are determined 
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At Mount Wilson the method has been applied 
to the measurement of the angular diameters of 
stars Theoretical considerations have indicated 
that the stars of largest angular diameter are to 
be sought amongst the giant red, or M-type 
start, such as Betelgeuse, A returns, etc , but that 
for no star is the diameter likely to exceed o* 05 
a quantity scarcely within reach even of the 100-m 


r.Lrfc jzwj \ mnh * 


r -Stellar ntetferoa* «r a ached o end of tube of oo n tel-cope 
at the Mood W llM Ob- rate jr 

reflector at Mount Wilson Michelson in 1890 
had however indicated the possibility of employ 
ing the method in conjunction with an interfero 
meter thereby enabling the original separation of 
the two beams to be increased very considerably 
The arrangement used at Mount Wilson is shown 
in Fig 1 and diagrammatically in Fig a A 
steel girder LL ao ft in length is fixed across 
the upper end of the tube of the 100 in 
telescope Two adjustable plane mirrors AA 



reflect the light from a star along the girder to 
two other mirrors BB 4 ft apart which in turn 
reflect the light down the telescope tube to the 
mirror, the two pencils finally uniting, as shown 
in Fig 3 and producing interference fringes in 
the focus of the eyepiece To obtain the equality 
in the path of the two beams (which, for inter 
ference in white light to be observed, must be of 
an accuracy of 1/10,000 in ) an adjustable double 
wedge of glass is placed in the path of one of 
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the be ami, compensated by a plane parallel plate 
m the other beam. The girder is capable of rota 
tton, so as to test whether the fringes vanish in 
all position-angles, thus excluding the possibility 
of the vanishing being due to a double source 
The observation calls for a high degree of ex¬ 
perimental skill, as all who have used an inter 
ferometer will realise, and after shifting the 
mirrors it is a matter of considerable difficulty to 
find the fringes again 

With a base line of ao ft it should be possible 
to observe the disappearance of the fringes in 
the case of stars the angular diameters of which 
exceed about o ' 02 When the telescope was 
pointed on Vega the fringes did not disappear 
even when the two adjustable mirrors were at 
their maximum separation, indicating that the 
angular diameter of Vega is less than this 
amount In the case of Betelgeuse the fringes 
disappeared when the separation of the mirrors 
was 10 ft Adopting as the mean wave length of 


/ 



Fra 3 —D «*r«ra lluilratini tba paths of the two inlerkr ng I earns 


the light 5500 angstroms, the value of \Jl is 
o' 037 Assuming that there is no darkening 
towards the limb, the angular diameter of Betel 
geuse will be imxo* 037 or o' 046 It is prob 
able that the supposition of darkening according 
to the same law as for the sun would be nearer to 
the truth, and the angular diameter would then 
be 1 33 x o' 037 or o' 049 To this extent the 
deduced angular diameter is uncertain More re 
cently the fringes were found to vanish m the 
case of Arcturus when the mirrors were 19 ft 
apart, corresponding to an angular diameter of 
o'024 This is almost the limiting angular dia 
meter which can be measured with the present 
apparatus 

The number of stars the angular diameters of 
which exceed o' oa is probably not very great, 
according to Eddington’s estimate they are to 
be found amongst K-type stars of zero visual 
magnitude, or M type stars of zero to third magni¬ 
tude The appearance of the fringes m the case 
of Vega with the maximum Reparation of the 
mirrors was so distinct, howe\er, that it is con 
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sidered that interference would be obtained with 
a base line of 100 ft or more, if the mechanical 
difficulties can be overcome, the application of 
the method will no doubt be extended to base 
lines greater than 20 ft 

The determination of the angular diameters of 
stars is possible only with the aid of a very large 
instrument I or the measurement of the separa 
tions and position angles of close double stars, the 
method can be employed with comparatively small 
instruments, and it is in this field that the method 
possesses the greatest possibilities Its advan 
tages as compared with the use of a filar micro 
meter are considerable Adopting the late Lord 
Rayleigh’s criterion for resolving power, a double 
star will appear just separated in a telescope if the 
central image of one comjionent falls on the first 
diffraction ring of the other since with a tele 
scope of aperture d the distance between the 
central image and first diffraction ring is 1 22 \/d, 
it follows that this is the smallest angular separa 
tion of the components of a double star for which 
the star will appear double But with the inter¬ 
ference method, is has already been stated, the 
fringes disappear provided that the distance apart 
of the slits is \/aa, a being the angular separation 
of the components, the fringes due to one star 
then falling exactly between those due to the 
other The least separation which can be ob 
served bv this method corresponding to a dis 
tancc apirt of the slits equal to the aperture, d 
is therefore \/ad and it will be seen that the 
method increases the resolving power of a tele 
scope in the ratio of about 2 44 to 1 Fxpressmg 
d in inches, the normal ingulir limit of resolution 
is approximately $'/d, with the 100 in telescope 
a separation of o' 05 should be just observable 
with normal methods of observation, the inter 
ference method reducing this to o' 02 That this 
increase in resolving power is actually obtained 
is proved by the observations of Capella at Mount 
Wilson This star was known to be a spectro 
scopic binary, but visual methods had failed to 
separate the components though it was estab 
lished thit their separation could not exceed 
o' 06 it therefore provided an interesting 
test object The disappearance of the fringes 
was easily observed with the 100-in tele 
scope the distance apart of the slits when 
this occurs determines the separation, and thetr 
orientation the position angle of the binary 
Observations secured 00 six nights enabled 

an orbit to be computed The obseived 
distances and position angles together with the 
residuals from the values deduced from the com 
puted orbit, are as follows — 

n*u Dune* R«uduU PomUoo angle Rawlaal 

1919 Dec 30 0*0418 000000 — — 

1920 Feb 13 00438 -000003 so +04 

„ 14 00451 +000004 10 o-o 

, 15 00443 000000 3364 —09 

Mar 15 0-0505 000000 2420 -04 

April 3 j — — (not stated) -o-a 
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These figures emphasise the remarkable accuracy 
of the method (the largest residual in distance is 
only four ten thousandths of a second of arc!) 
It is stated that with care both angular separa 
tion and position angle can be measured with an 
accuracy of about x per cent This accuracy is 
much greater than Is possible with a filar micro* 
meter The method possesses the further advan 
tage that the percentage accuracy in both distance 
and position-angle does not decrease with decrees 
rag separation, with the filar micrometer, on the 
other hand, the error of observation increases con 
siderably with decreasing separation For the 
successful use of the interference method good 
“seeing” is not essential, whereas for the 
observation of close double stars with a filar 
micrometer very good seeing is necessary In 
explanation of this unexpected result it is sug 
gested by Hale that “in bad seeing, when using 
the whoie aperture of the objective, there is an 
integrated effect of the light waves meeting in all 
possible phases, which tends to obliterate the 
details of the diffraction pattern of the star 
image, but that when two light pencils are selected 
at opposite ends of a diameter the result is not 
an integration, but a mere displacement of the 
diffraction-pattern, sufficiently small for the eye 
to follow ” 

If the distance between the slits is greater than 
the value which gives a unique position 

for which the fringes disappear there will 
be four position-angles for the slits in which 
this occurs, these positions being symmetrical 
with reference to the line joining the two com 
ponents vis p ±0 and p + w± 0 , where p is the 
required position angle The most accurate 
method of observation is to adjust the distance 
apart of the slits so that 6 is about 30° to 50 0 
and to measure the four positions m which the 
fringes vanish, so determining 0 and p, if the 
separation of the slits is I, the value to use for 
the computation of the separation of the com 
ponents of the binary is l cos 0 , the separation 
therefore being x/aicos 0 If three different 
values of I are used and the corresponding values 
of 0 are determined the accuracy of the observation 


is increased. We have heretofore supposed that 
the components are equal In brightness and 
separated by a distance large compared with their 
diameters If they are of unequal brightness the 
fringes do not completely disappear in any onenta 
turn of the slits, but instead the positions of mini 
mum visibility (when the fringes of one star fall 
between those of the other) are observed The 
variation in contrast is greater the more nearly 
equal the components are in brightness The 
method is therefore suitable for the observation 
of dose doubles which do not differ too greatly 
in brightness and are beyond the limit of 
resolution of, or observable only with difficulty 
and under the moat favourable conditions with 
the telescope available, m conjunction with a filar 
micrometer The time required for a single 
observation is longer, but this is more than com 
pensated by the great increase in accuracy of the 
observation, by the possibility of observing under 
poor atmospheric conditions, and by the smaller 
number of observations required for the deter 
mination of an orbit Prof Hale expresses the 
hope that through a co-operative plan of observa 
tion in which several observatories will take part, 
a large number of close binaries may be 
measured in this way 

An attempt is to be made at Mount Wilson to 
extend the method to the measurement of stars 
several minutes of arc apart Until this is tried 
it cannot be asserted whether or not the difference 
of atmospheric disturbances along the optical paths 
of the two stars would prevent the fringes from 
being observed If it proves feasible to observe 
them in this case it may become .possible to 
measure the displacement of a star by the gravita 
tional field of Jupiter and thereby provide a 
further test of Einstein s theory scarcely possible 
m any other manner The method might then 
also be employed for the determination of stellar 
parallaxes and proper motions (which dej>end 
upon the differential displacements of adjacent 
stars) with a smaller probable error and in a 
shorter time than by existing methods The 
further investigation of these possibilities of the 
method will be awaited with great interest 


The Paris Conference of 

F OR an association which, during the first 
thirty years of its existence, has confined 
its meetings to cities in the British Isles, the pro 
poaal to hold this year’s conference in Pans 
teemed somewhat hazardous Whatever objec 
turns may have presented themselves to some 
members, there can be no doubt that the expen 
meat proved a greater success than any antici¬ 
pated Dunng the week July ii-vt the seventy 
delegates from national municipal, and semi* 
pnvate museums, with their president, who by 
good fortune, happened to be a man of such dis 
tmction as Sir Frederic Kenyon, were received 
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the Museums Association 

in the most cordial manner by the heads of the 
State Museums of Art and of Science, by the 
Conseil Municipal and by the directors of its 
museums, and by the authonties of Lea Invalides, 
the Biblioth&que Nationale, and similar institu 
tions Receptions at the Louvre the Musde 
d’Histoire Naturtlle, the Hdtel de Ville, and the 
club “Autour du Monde" enabled members to 
become personally acquainted with many French 
colleagues, and visits to the numerous and rich 
collections of Pans, Versailles, St Germain, and 
Malmaison, under the guidance of distinguished 
authonties, with privileges accorded only to beads 
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of State among the lay public, enlarged the ideas 
of the British visitors almost beyond the limits of 
receptivity 

Hie inspiration and the actual knowledge of 
material and methods thus acquired cannot fail to 
benefit the museums and the municipalities which 
were wise enough to send their representatives 
across the Channel On the other side of the 
account our French friends were good enough to 
admit some profit to themselves lhe conservators 
of provincial museums in the recently formed 
breach association were particularly pleased to 
see so many councillors of important cities like 
Glasgow, Manchester, Hull, Carlisle, and Exeter, 
taking a keen interest m the proceedings and 
setting an example to their 1 rench brethren Not 
only did the French museum officials observe with 
a pleased surprise that men of science and of art 
could co operate to their mutual advantage but 
the two camps in Paris were also (for the first 
time, one gathered) brought into friendly personal 
communication, so that the association may have 
begun the building of a new bridge across the 
Seine, from the Jardin des Plantes to the I ouvre 

Among museums of interest to readers of 
Nature special mention should be made of the 
Music National d Histoire Naturclle round the 
various departments of which the visitors were 
guided by Dr Louis Mangin and members of his 
staff It was pleasing to see how large had been 
the exchange of casts between this museum and 
our own Natural History Museum and to rccog 
mse excellent specimens of British provenance 
At the Musie Cluny Mr De Montrimy explained 
the difficulties of arranging collections in a medi 
eval mansion, and the curators noted how sue 
cessfully he had overcome them At the Louvre 
the recently introduced system of guide lecturers 
attracted the attention of museum administrators 
Demonstrations are given in French Fnglish, 
Italian, and Spanish there are from twelve to 
fourteen a week at the Louvre, and a few in the 
other art museums of the State To restrict num 
bers and defray expenses, admission is by ticket 
costing 3 francs each lecture Some of the 
members listened to an admirable exposition of 
the work of David by Mr Rey who is the organ 
iser of the lectures The wonderful collections 
of prehistoric archseology at St Germain excel 
lently displayed and most kindly demonstrated 
to the party by Dr Salomon Reinach were among 
the greatest scientific treasures and professional 
curators also appreciated the visit to the work 
shops 

To allow for the numerous outside attractions 
the proceedings in the conference room were 
wisely limited Dr Hoyle’s account of the 
system of registration employed at the National 
Museum of Wales provoked a lively discussion on 
the contrasted merits of books, loose leaf ledgers 
and card indexes But here the chief feature was 
undoubtedly Sir Frederic Kenjoft’s presidential 
address which, while dealing with the arrange¬ 
ment of museums of art and archseology from a 
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general point of view, in reference to space and 
design, skqfched out the lines on which, in the 
opinion of its director, the British Museum might 
most advantageously be modified The conges 
tion to which Sir Hercules Read has of late 
directed public attention has to be met Lxpen 
ence shows that the growth of the collections 
cannot be overtaken by the piere addition of build 
ings Recourse must be had to the storage in. 
accessible cases of a large part of the collections, 
after the example set by the departments of 
natural history of prints and drawings of printed 
books of manuscripts, and of coins Tor the 
collection of Greek vases a division into three 
parts will be adopted after th$ plan suggested 
by t former president of the association eighteen 
years ago—namely a public gallery instructively 
and beautifully arranged a series for study by 
amateurs and a stored collection accessible to 
spec alists This method will save much room in 
many departments More room however must 
be given to ethnography since each distinct 
civilisation in time or space needs a distinct room 
for its display A lecture room is required the 
plans are prepared and only await the funds to 
carry them jut A gallery should also be devoted 
to temporary exhibitions The library ought to 
remain as the centre with a ring of exhibition 
galleries round it and an outer rectangle of stor 
age and working rooms Sir Frederic Kenyon 
concluded by enumerating some ways n which 
the British Museum could help local museums and 
intimated that other ways would gladly be entered 
on if the curators of the local museums would 
make their needs known 

At the receptions in the I ouvre and the Hite! 
de \ die as also at the association dinner, to 
which manv of the Trench hosts were invited Sir 
Trederic Kenvon emphas sed the international 
importance of the gathering The delegates from 
the national and municipal museums of Great 
Britain might he said be regarded as ambassa¬ 
dors preaching the gospel of peaceful civilisation 
and cementing the ties contracted b\ the two 
allied nations in war This meeting might prove 
the first step towards an international association 
of museums such as had long been in the minds 
of some members and was again set up as an 
ideal b\ Dr Loir secretary of the Association of 
French Museums 

It was the enthusiasm with which Dr Loir 
welcomed the suggestion of a Paris meeting first 
publicly made at the Havre congress of the Asso 
ciabon Fran^aise pour 1’Avanccment des Science* 
(1914), that enabled the idea to be realised at last 
It was the work of Prof Route and Drs Bruvire 
and Lemoine of the Musie d Histoire Naturelle 
that facilitated the execution of the plan But 
the especial thanks of the association were ac*- 
corded to its secretary Dr Tattersall, and to Mrs 
Tattersall for their strenuous labours in seeing 
that the most audacious and the most far reach 
ing enterprise of the Museums Association was 
carried through most happily to a successful end 



690 


NATURE 


[July 28,192 k 


Congress on the History of Medicine. 


T HE Second International Congress on the 
History of Medicine has just been held in 
Pans The meetings were well attended and 
the papers were of a high level of interest and 
provoked some stimulating and fruitful discussions 
The members of the congress who numbered 
several hundreds, were welcomed by the Chief 
Officer for the Organisation of Advanced Studies 
in France representing the Minister of Public In 
struction who was at the last moment prevented 
from attending and delivering the inaugural address 
owing to an important Cabinet meeting The 
Chief Officer emphasised the growing recognition 
of the importance of the study of the history of 
science and especially of the history of biological 
science and medicine as a method of enlarging 
the horizon both of the scientific worker and of 
the specialised scholar The membership of the 
congress which included the deans of all the great 
French medical schools bore eloquent witness to 
this growing interest and it was impressive to 
see not only that almost every country (except 
our own) has established university chairs in the 
subject but also that excellent work is being done 
throughout Europe 

In Pans as in Vienna an extensive museum 
illustrating the history of medicine has been at 
tached to the university The interesting museum 
in Paris was formally opened it the medical 
faculty on the opening day of the congress 
It is possible to mention only a few of the 
papers that occupied a week s crowded programme 
Both France and Belgum were strongly repre 
sented Dr Singer took the chair at the first 
session when Prof Jeanselme gave an account 
of diets in Byzantine hospitals and convents de 
duced with great skill and ingenuity from con 
temporary non medical documents Prof Jean 
selipe also gave an interesting paper drawing bio 
logical deductions from the records of medieval 
astrological lore Prof M4n6trier spoke of 
Futrapel and sixteenth century medicine 
M Polain of the B hliothtque Nationale 
pleaded for international co-operation in the 
bibliography of ancient medicine In this matter 
substantial British contnbut ons are available 
The publication is eagerly awaited of the very 
complete and trustworthy Bibliography of 
Medical Incunabula up to the year 1481; com 
piled by the late Sir William Osier while Mrs 
Singer s Catalogue of Early Scientific Manu 
scripts in the British Isles provides a guide 
ava table to students though not vet all published 
to the manuscript material of this country Dr 
Wickersheimer the scholarly librarian of Stras 
bourg University contributed two most illumin 
ating papers oh fourteenth century medicine 
Dr Tncot Royer the president of the first con 
gress which met last year in Antwerp gave an 
account of the hospitals of Antwerp from the year 
1000 to the present day The publication of his 
voluqgfi on this subject is eagerly awaited by 
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scholars Switzerland was represented by Prof 
Cumston of Geneva, and by Dr Sigerist, the 
newly appointed lecturer in the history of medicme 
at Zurich who gave a scholarly account of Conrad 
Heingarter and the astrological medicine of the 
fifteenth century The professor of the history 
of medicine from the Jugo Slav University of 
Prague spoke on Czech medicine in the fourteenth 
century while another member from Prague gave 
an account of the rich store of material for medical 
history provided by the surviving graduation 
theses of the ancient university extending over a 
period of many centuries 

From this country came an interesting paper on 
Harvey by Sir D Arcy Power and an account of 
pomanders by Mr Ihompson of the Wellcome 
Museum Dr J D Rolleston joined in the dis 
cussions Dr Singer contributed a fourteenth 
century text of the lost work of Guy de Chauhac 
on astrology and Mrs Singer gave an account of 
medieval plague tractates and produced a Catalan 
hymn to St Sebastian for preservation against the 
plague which she and Dr Singer had d scovered 
still in use in the Pyrenean village of Plants 

Lack of space prevents an account of the valu 
able papers from Armenian members of the 
congress from Venice Madrd Lisbon Copen 
hagen Gonnchem and The Hague Rio de 
Janeiro and many other places 

Nor was the programme conhned to papers and 
discuss ons The courteous and indefatigable 
secretaries Dr Laignel I avastine and Dr 
Fosseyeux had organised a series of entertain 
ments The congress visited the Biblioth&que 
Nationale St Germain the Louvre and other 
museums besides a number of the more ancient 
hospitals and in each case the visitors had the 
privilege of an address from the heads of the in 
stitutions who showed them the chief treasures 
Baron Henri de Rothschild invited them to a per 
formance of Caduc^e the remarkable medical 
play now enjoying great popularity in Pans and 
the week was further enl vened by an admirable 
concert by an orchestra of med cnl men at the 
Cercle Volney and by a reception given by the 
Municipality of Pans 

All members of the congress were struck bj 
the number and high level of the papers con 
tnbuted to the congress from both France and 
Belgium It is indeed remarkable that these 
countnes the greatest sufferers from the war 
have led the way in the establishment of the Con 
gress on the History of Medicine and have 
made so conspicuous a success of the first two 
meetings 

Dr Singer gave a cordial invitation for the 
congress to meet next year at the Royal Society 
of Medicine m London, and the proposal was 
accepted with enthusiasm 

Will next year s congress see the establishment 
of a chair in this subject and the opening of a 
museum attached to *he University? 
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The Dean and Chapter of Westminster Abbey have 
given content for a memorial tablet to the late Sir 
William Ramsay to be placed in Westminster Abbey 
as part of the Ramsay memorial The tablet will be 
placed immediately below the tablet erected to the 
memory of Hooker the botanist The Ramsay 
Memorial Committee has commissioned Mr Charles 
L Hartwell to prepare the tablet with a portrait 
medallion of Sir William Ramsay and Mr Hart 
well is now at work upon the tablet 

The council of the Royal Photographic Society has 
opened a fund bv means of which some permanent 
memorial may be set up at Lacock to W II box 
Talbot upon whose researches the present-day prac 
tice of photography and of photo-engraving has been 
built up As president of the society Dr G H 
Rodman appeals to all who ire interested in photo 
graphy to contribute to the fund Donations large 
or small to the memorial will be gratefully 
accepted and acknowledged by Mr W L F Wastell 
vice president Royal Photographic Society 35 Russell 
Square London W C 1 

It is announced that a medal to be known as the 
Meldola medal will be presented annually by the 
Society of Maccabteans for the most noteworthy 
chemical work of the year carried out by a British 
subject who is not more than thirty years of age on 
completing the work The award will be made by 
the council of the Institute of Chemistry acting with 
one member of the Society of Maccabseans and power 
to vary the conditions of award is vested in the com 
mittee of the society and the council of the institute 
acting jointly The object of instituting the medal is 
to recognise merit among the vounger generation of 
chemists and to perpetuate the memory of Prof 
Raphael Meldola the distinguished chemist who 
served as president both of the society presenting the 
medal and of the Institute of Chemistry It is hoped 
that the first presentation will be made at the annual 
general meeting of the Institute of Chemistry on 
March t 1932 

The ever increasing demands for information re 
gardmg the vegetable resources of South Africa its 
plant poisons and plant pests have given consider 
able stimulus to botanical research In that country 
One result has been the establishment of the National 
Herbarium at Pretoria which now includes all the 
more important private collections in the country 
It has also been decided to issue from tune to time a 
publication which has been named BothaUa in honour 
of the first Union Premier and Minister of Agri 
culture, the late General Botha consisting of contn 
butions from the National Herbarium It will In 
dude descriptions of new or little known plants, 
cryptogamic and phanerogamic Workers in systematic 
botany will find this publication of considerable in¬ 
terest and value and Intending subscribers should 
communicate with the Chief Division of Botany 
P O Box 994 Pretoria The first part is now ready 
for Issue, and may be obtained from the above 
address price 7* 6d post free 
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At the meeting of the Royal Society of New South 
Wales held on June 1 Mr R T Baker curator and 
economic botanist of the Technological Museum 
Sydney was presented with the Mueller medal by 
the president Mr E C Andrews This medal was 
awarded to Mr Baker by the Australasian Associa¬ 
tion f>r the Advani ment of Science at the annual 
congress held in Melbourne list January for his 
eminent services t > botinv particularly in regard to 
the Eucalypts In addition to his work on the 
Eucalypts Mr Baker is the author of more than 
100 original papers on the Australian flora as well 
as of several monographs such as Hie Cabinet 
Timbeis of Australia and his magnum opus The 
Hardwoods of Australia recently published On 
the art side he has published 1 work on The Aus 
tralian Flora in Applied Art a book just now in 
request by art designers 1 England and America 
Mr Baker is also the author of seveial monographs 
in conjunction with Mr II U Smith assistant cura 
tor of the museum These like those mentioned 
above are all written for the express purpose of 
developing the natural res Hirers of Australia and so 
lead to extended industrial enterprise for the good of 
the community T he two most important of this 
collaboration are The Pines of Australia and ‘The 
Eucalypts and their Essential Oils both of which 
have opened new fitlds for the developmert of the 
valuable assets a liongst Australia s natural resources 
Although Australian botanj was specially mentioned 
by the Austialasian Nssociatien for the Advancement 
of Science yet Mr Bakers work has extended into 
other tranches of technology cover d by the various 
set lions of the Sydney lechn logical Museum which 
besides 1 cuig a museum is a bureau of scientific 
infoi 1 ation for the conmcicial world around it 
Pro* Arthur Dkndy discusses in a reoent number 
of the Eugenics Review the perennial problem of 
human evolution He bel eves that the evidence of 
progress in conformity with a great general principle 
or law of Nature is conclusive But evolution tends 
to take place in a wave like manner and not in a 
continuous stiaght line lhcre is apt to be a set 
back after each cl max The reason for this is p irtly 
because available stores of energy become exhausted 
and the race may not be plastic enough to adjust 
itself to new conditions or skilful enough to tap rtew 
supplies The line of ncial persistence is one of re- 
adjustment in the ligh of education ihe great 
principle of evolution consists in sacrifice and 
re birth at more or less frequent intervals—sacrifice of 
all those accretions which have become effete or 
developed beyond the limits of usefulness, and re 
birth by making a fresh start with a clean sheet 
Man has a unique capacity for this task since he has 
the gift of foresight and the power of deliberate con 
trol But this is as yet inadequately developed It 
must be developed by education—an education which 
will on one hand seek to utilise the available results 
of scientific investigation—on which are based as 
Huxley said the rules of the life-and-death game— 
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and on the other will recognise that the luting 
and satisfying values are those of truth love and 
beauty The address is a notable one—a wise soen 
tide sermon by a leading biologist 
An account has been published (G P Putnams 
Sons Ltd ) of a meeting convened by Dr Marie Stopes 
on May 31 ift the Queen s Hall London for the 
discussion of constructive birth control The chair 
man the Rt Hon G H Roberts M P spoke of the 
desirability of letting in daylight and securing trust 
worthy information Dr Jane L Hawthorne urged 
the necessity of instructing those who sacrifice health 
and happiness through a rapid succession of child 
births Dr E Kilhdc Milard la d emphasis on the 
eugenic aspect of birth-control not only in promoting 
the welfare of a sound family but also m preventing 
the appearance of a bad one and submitted that the 
experience of vast numbers of intelligent people who 
have used contraceptives has demonstrated that they 
are on the whole effective and harmless Dr Mane 
Stopes directed attention to the opening of the first 
birth control cl me in this country and emphasised 
the far reaching racial importance of positive as well 
as negative control The advance of science she 
said has made it possible to present a matenal soen 
tific basis with wh ch to embody spintual ideals 
Instead of attempting the ascetic repression of mutual 
love what should be aimed at is a culture of a love 
associated with a utilisaton of available knowledge 
Married lovers should play the part of parents only 
when they can add ind v duals of value to the race 
The interesting booklet contains a series of impres 
sions of the meeting by the Rt Hon J H Clynes 
M P and others The whole for ns a restrained but 
urgent presentation of the case for birth-control linked 
to a sound idea of marital relat ons 
Many interest ng suggestions for further research 
into the methods of fish preservation ire made by Mr 
H F Taylor in a paper contained in the Proceedings 
of the American Fisheries Society for the year 1920 
The paper deals with The Principles Involved in the 
Preservation of Fish by Salt and it contains the 
results of a series of experiments made by the author 
and others The purest salt obtainable is recom 
mended for ordinary methods of salting for the un 
purities contained in crude products are of much 
significance Calcium and magnesium salts retard 
penetration and harden and whiten the flesh 
accentuating the saltiness of dried fish Pure 
sodium chloride gives a mild and sweet cure but 
the flesh is yellowish and soft Dry salting leads to 
a more efficient and rapid presetvation than does the 
use of a strong bnne Reddening of the flesh in dried 
salt fish is due either to a bacillus or to a spiroduete 
which organisms can be traced to solar but not to 
mined sea salt Rusting in fatty fish is due to 
oxidation of fatty acids split off from the fata by 
erlyme action Indeed most of the defects of fish 
preserved in any way appear to be due to autolysis 
Saltpetre which is sometimes used as an acces so ry 
preservative helps in the retention of a slight pmkt 
ness of the flesh by forming a nitro*o-compound with 
the hsemoglobui of the blood These are some of the 
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very important matters now being investigated in 
Am enca—priva tely it should be noted for the author 
despairs of any helpful research by Government 
institutions and looks to the fishing industry for 
adequate attention to problems of industrial fishery 
importance 

Ths problem of sex-determination in amphibia has 
for a long time been known to present special com 
plexltieg The evidence of R Hertwig and others 
must be accepted as proving that external influences 
have an effect on the proportions of the sexes and 
consequently whatever be the true interpretation of 
this evidence the simple rule of genetic predetermine 
turn cannot be held to apply without qualification to 
these animals Intersexes have also often been ob¬ 
served especially m the frog (see a recent sumn ary 
by F A E Crew Proc Roy Phyt See Edm 1921 
ml u p 236) M Ch Champy has lately made 
an interesting contribution to this subject (Comptes 
rendiu Ac Set May 9 1921) He found that by 
starving male newts (Tnton alpestns) severely at the 
time when spermatogenesis should be active the de 
velopment of the secondary sexual characters is ar 
rested and the animal remama in a more or less 
neuter state as in winter In the following spring the 
testes of these animals are found to be replaced by 
bands of fatty tissue and the secondary sexual char 
acters do not reappear Two such males after being 
fed up in winter were observed to undergo a peculiar 
transformation assuming somewhat the coloration of 
the female One was dissected on January 11 and 
si owed only the fatty bands replacing the testes The 
other was kept until April 8 and became entirely female 
in appearance On dissection each fatty band was 
found to contain an ovary with young ovocytes much 
as m newly metamorphosed females together with an 
ov duct The specimen in question had at the time 
of capture been an undoubted male and reason is 
given for believing that it had fathered the fertile 
eggs of a female with which t had been pa red in 
cap! vity before the treatment began 

In the Transactions of the Royal Society of Edm 
burgh (vol hi part iv No 30) Mr J M Wordte 
publishes a paper on the soundings and deep sea 
deposits of the Shackleton Expedition in the Weddell 
Sea The soundings were 15a in number and were 
made while the EndHranc* was a free agent 
and during her drift in the pads until she was 
crushed in October 1915 Thu important senes of 
soundings amplifies the onlv previous work in the 
Weddell Sea by the Scotta and the Deutschland and 
was the principal scientific outcome of Shackleton s 
venture No map accompanies the paper but Mr 
Wordie points out how the soundings remove all 
probability of Morrell s reported landfall or Ross * 

strong appearance of land ’ In the north west of 
the Weddell Sea However an island u still possible 
even if unlikely The continental Shelf off Coats 
Land discovered by the Scotta has been proved to 
be narrow and irregular in contour On the west 
of the Weddell Sea file Endurance took 103 soundings 
in depths under * 7 S fathoms and proved the existence 
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of a aeries of stepped terraces with boundaries running 
north-east and south west 1 hese terraces run parallel 
with the eastern shore of the Weddell Sea but at 
right angles to the presumed west coast This ter 
raced structure suggests that the Antarctic continental 
shelf is the result of earth movements The sound 
ings of the Endurance were taken far west to touch 
the supposed deep in the Biscoe Sea and they throw 
no further light on the problem of the conmction of 
Antarctica with other southern continents The rock 
fragments obtained in the dredge which on account 
of the movements of ice in the Weddell Sea probablv 
all came from the east tend to confirm the idea 
previously held that Coats I and belongs to the plateau 
type of Antarctica Their evidence however is in 
conclusive 

Thb Royal Geographical Society has recently issued 
two lists of place names giving the spelling decided cm 
by its permanent committee on geographical names 
for British official use Ihe first of these c ntains 
about too European names and the second some 200 
Asiatic names Other lists are to follow The aim 
has been to adopt so far as possible the native spell 
ing but in a number of cases the conventional form 
in use in this country has wisely been retained The 
difficulty is to find a dividing line between the two 
systems It is advocated for instance that the ter 
minal s should be dropped in Marseilles but 
retained in Lyons Norwegian names beginning 
with a k like Knstiania are spelt with a Ch 
in this list for no apparent reason except usage On 
the other hand Gothenburg the anglified version of 
Goteborg is discarded and Helsingor is given m 
place of Elsinore It is not clear why Arkhangel 
should be spelt with c ’ instead of k the latter 
may not be the more usual practice but has the 
advantage of expressing with least chance of am 
biguity the sound of the Russian letter Similarly 
Harbin the form advocated in the list gives the sound 
leu truly than Kharbin According to the Royal 
Geographical Society’s own system of transliteration 
{Geographical Journal January 1921) the sound is 
equivalent to kh ' The correct transliteration is 
used in Sakhalin It may be correct but it will 
prove difficult in usage to substitute such forms as 
Bosporus or Bukhara for the more usual Bosphorus 
or Bokhara 

The Geological Survey has just issued the latest 
volume of its Special Reports on the Mineral Re 
sources of Great Britain dealing with rock salt and 
brine by Dr R L Sherlock The report is clearly 
written and very complete reference being made to 
many even of the smaller bnne springs existing in 
the country It must be borne in mind that salt is 
one of the most important minerals produced in 
Britain and that it forms the basis of an extremely 
important section of our heavy chemical trade, on 
this account information as to the occurrence and 
distribution of salt is of the greatest importance, and 
the Survey has done a valuable piece of work in ool 
lectuig the information which has here* been brought 
together 
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Da H S Washington contributes a paper of 
general interest on The Chemisfrv of the Earth s 
Crust to the Journal of the I ranklin Institute 
vol cxr p 7S7 December 19a in which he 
correlates the regions of mass defect and mass-excess 
as shown by gTavity-observitions with what is known 
of the chemical composition of the underlying rocks 
throughout the globe He uses the analyses collected 
In the monumental Professional Paper H) of the U S 
Geologi tl Survey and he fi ids that the rock densi 
ties calculated from these in l\sos correspond well 
with the theon of isostasv There s a complete 
harmony between average sptc fit gravity and average 
elevation everywh «. the rocks being less dense 
under the areas of higher land In .Science for 
March 4 C k I cith discusses the nature of 
the movements by r ck fractire or rock flowage that 
occur in 1 vver tegons of the rrust and concludes 
that these are muih like those that take place in the 
zone acoc siblc to obseivat n Ilente wt need not 
postulate mv single zone of flowage such as Barrel] s 
isthenosphcre and we arc led towards the Cham 
berlin conception of a heterogeneous structural 
behaviour of the eaith 

Dilrnai vitiation in w nd velocity and direction at 
different heights is dealt with by Mr J Durward in 
Professional Votes No i 3 published by the Meteoro¬ 
logical Office \n attempt is made to discuss the 
results of pilot balloon ascents made on the British 
bront in France at intervals of four hours It is 
shown that winds up to a height of y >00 ft have a 
minimum velocity at about noon and the higher one 
goes the later does this minimum occur At 4000 to 
6000 ft observations are generallv insufficient but 
there is evidence th it west winds decrease by day and 
cast w inds inci se In general a decrease in velocity 
is accompanied by a backing which may amount to as 
much as 20 0 Results obtained on the same subject 
from p lot balloons in Italy and in Batavia are referred 
to and are said to be m close agreement 

Cloudiness in the United States is the subject of 
an article in the biographical Review for April-June 
1920 by Prof R de C Ward of H irvard University 
As a climatic clc nent the amount of cloudiness is 
recorded by eye on a scale n to n and from observa¬ 
tions made two or three times a day the mean annual 
ind mean monthly amounts are calculated In addi 
tion to this information the iverage number of dear 
partly cloudy and doudv days in each month should 
be given M ips of monthly and annual doudiness for 
the United States have been available for the last 
thirty years or more but the new maps drawn by tha 
author have the advantage of more complete data 
collected and supplied bv the Weather Bureau of the 
United States In all 190 stations are employed and 
of these 65 had more than forty years of observations 
The mean annual maps show that there are two die- 
tracts of maximum cloudiness both more than 60 per 
cent one lying over moat of the Great Lakes region 
and extending northward over the St I awrence Valley 
and northern New England and the other on tha 
extreme north-western Pacific coast Both theaa 
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region* are laid to be under marked cyclonic control 
The northern States are more cloudy than the 
southern and the Pacific coast as a whole is less 
cloudy than the Atlantic July and August are the 
least cloudy months whilst in the southern States the | 
minimum cloudiness is in autumn In Florida the 
cloudiest season occurs during the summer months 
The report of the National Physical Laboratory 
for 1930 (the first year of the directorship of Sir j 
J E Petavel) records an unusually large number of 
staff changes Sir A Schuster has become chairman j 
of the executive committee Mr F E Smith has | 
left to become Director of Research at the Admiralty 
and Messrs C C Paterson A Campbell A Kinnes 
B P Dudding E A Coad Pryor and Dr N Camp 
bell have resigned and some of these posts have 
not been filled Mr R V Southwell has been ap 
pointed superintendent of the aerodynamics depart 
ment The fees for tests have been increased and | 
the number of instruments sent for test has decreased ' 
as compared with 1913 notably in the case of optical j 
and electrical instruments A large amount of work | 
has been done for industrial research associations and 
for Government Departments but in future Admiralty 


work will be independent of the Laboratory The 
programme of work for the pr esen t year includes the 
measurement of physical constants required in in 
d us try and in the medical profession the improve¬ 
ment of the tests for photographic lenses the study 
of the characteristics of three electrode valves for 
wireless telegraphy the manufacture of length Stan 
dards of high accuracy investigations on lubrication 
tests of models of aeroplanes with air screws running 
light alloys research and investigation of the inter 
action of ships 

The Bureau of Standards Washington has issued 
a pamphlet on The Spectrophotoelectncal Sensitivity 
of Proustite by W W Coblentz which is now 
ready for distribution and may be obtained by anyone 
I interested by addressing his request to the Bureau 
I This investigation is a continuation of previous work 
on various substances At 20 0 C the spectrophoto 
electrical sensitivity curve of proustite has a wide 
maximum in the ultra violet with a weak ill-defined 
band at o 6/1 By cooling with liquid air the intrinsic 
sensitiveness is greatly increased and there is a very 
large development of this band which now shows a 
n aximum at o 578/1 


Our Astronomical Column 


The August Meteors —Mr W F Denning writes — 
1 his annual shower returns to a maximum on about 
August 11 and the circumstances are rather favor¬ 
able this year the moon being near her first quarter 
and setting at nh 19m G MT There is no reasoi 
to expect an unusually abundant display but it will 
be sure to provide an interesting shower of bright 
streaking meteors The larger objects should be 
carefully recorded so that the r real paths may be 
computed The position of the radiant point and its 
change of place wight to be determined on each night 
when the atmosphere is clear enough for the purpose 
for the shower is already fairly rich at the end of 
July and is well maintained until the middle of 
August This date however does not limit its dura 
tion for occasional meteors are seen towards the end 
of the month The morning hours are usually best 
for the radiant is at a greater altitude after midnight 
than at an earlier period Though this system of 
meteors has been sedulously observed during a great 
number of years there is still much to be learnt con 
ceraing its annual variations date of maximum 
changes in the position and character of the radiant 
point and m the relative strength of the numerous 
contemporary showers which are visible 
Search for Meteors from the Pons Winnbcke 
■Radiant —Prof Barnard reports that he watched for 
meteors Ell night on June 34 35 a6 and 37 although 
the search was fruitless it has considerable negative 
value as showing that the dense part of the meteor 
swarm did not intersect the orbit of the earth so that 
it would appear probable that the shower of June 
10x6 will remain the sole example of a shower from 
the Pons Winnecke radiant 
Mr R G Chandra of Jessore India also reports 
a fruitless search for meteors on the night of June 35 
He stptes that Prof Ray of Bolpore saw two meteors 
radiating from the neighbourhood of 6 Booti* 

Prof Barnard mentions a telephonic report of a 
shower lasting ten minutes on the night of June 37 
No further particulars were available 
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Statistics oi Proper Motionb —No 30 of the 
Publications of the Astronomical Laboratory at 
Groningen by Prof J C Kapteyn and Dr P J Van 
Rhiin is a continuation of the valuable studies in 
stellar statistics that have appeared m this series 
It commences with a risumi of recent catalogues and 
other sources of our knowledge of proper motions 
such as Mr Innes s researches with the blink micro 
scope The question of the effective area of the sky 
covered in each research is considered—that is if a 
catalogue is not exhaustive down to some assigned 
magnitude it is considered to be exhaustive for a 
smaller area of the sky determined by the number 
of stars contained in the catalogue 
One of the most interesting questions dealt with is 
the number of stars in the whole sky with motion 
between certain limits The following table has been 
formed from data in Tables 6 and 7 of the book For 
these large proper motions the distribution is shown to 
be independent of galactic latitude 

^ ^ Limits of Proper Motion 

n who e 

•ky o • 03 04 oj 06 07 0809 00 50 s00* 

Msg 6 169 71 30 36 16 7 S 3 14 i S 

7 304 120 56 61 40 33 13 6 13 3 3 

8 530 316 76 134 36 31 31 11 18 6 13 

9 11*5 410 103 38 47 *5 34 13 Si at 9 

10 1435 361 166 133 48 39 34 10 33 10 19 

11 1770 343 300 135 63 117 45 38 90 9 o 

13 1770 450 450 68 45 33 33 90 113 45 o 

13 1630 690 400 335 135 33 113 45 33 33 38 

14 1499 800 350 tj8 68 113 4$ o 000 

The 169 m the first Una means that there are 169 
stars In the whole sky with annual proper motion 
between 0 a' and o 3' and magnitude between 6 o and 
69 Similarly in other cases The figures for the 
faint stars are rough since thev are deduced from the 
examination of very limited areas 
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The Universities and Technological Education 1 

By Prof A Smithkils FRS 


N EARLY three centuries ago Robert Boyle came 
to Oxford aglow with zeal for the pursuit of 
chemistry a study which he was the first to establish 
as a science and to endow with the title of a philo¬ 
sophy His work it appears aroused bitter 
animosity, he was attacked in the University pulpit 
for his theories and their corrupting influence above 
all indignation was felt that he a gentleman by birth 
and position should concern himself with low 
mechanical arts * 

If times had not greatly changed the ptospect of 
those coming here to-day to proclaim the University 
rights not of pure science but of technology would 
indeed be cheerless But times have greatly changed 
and whilst as the centuries have passed the best of 
the ancient ideals that dominate this illustrious scat 
of learning have become more precious and inviolate 
and whilst the chief glory of the University still lies 
I suppose in the realm of ancient studies there has 
been so wide an expansion of intellectual sympathy 
that to-day natural science is in brilliant display and 
technology itself is not only condoned but in a 
measure also practised here 

It is no part of my purpose to urge upon Oxford 
an extension of this latest province of her work It 
would be an impertinence even if I felt eager as I 
do not to suggest it But I hope it will not be an 
impertinence to make into something of a text the 
historical facts just recalled I have always thought 
that our difficulties with technology have arisen chiefly 
from the belated and stinted cultivation of natural 
science in the ancient universities For it is they that 
have to so large a degree given the law intellectual 
and set the currents of our education If natural 
science as it arose had been gathered to the older 
studies and had flowed in its naturil courses the 
mechanical arts and those who follow them would 
surely have been brought long since into i very 
different relation with the academic world 
Those arts which are first in unporinnce to hungry 
naked, and pedestrian man were the last which man 
learned to imbue with rationality The succeeding 
arts which regulate communal life gave birth to 
professions that soon became learned the economy 
and safety of communal life gave leisure for the 
disport of fancy, and so it happened that when the 
range and achievements of man s intellect in the 
pursuits that relate to human intercourse and to the 
imagination had already reached such magnificence as 
to send illumination down the ages the science that 
intellectualises the mechanical arts was only just 
emerging from the dose concealment of Its material 
garb The early promise soon was blighted and 
natural knowledge languished through the Middle 
Ages leaving industry to make its progress in the 
limit of art but In the gloom of empiricism 
When at last science took on rapid growth when 
the stir of invention quickened the pace of humanity 
and we entered upon the riot of the industrial age 
there ensued a period lasting until now when industry 
has been struggling, consciously and unconsciously 
for Its intellectual rights lacking most grievously the 
sympathy the prevision and the leadership that 
should nave been forthcoming from the established 
centres of educational influence the universities And 
so we find ourselves in a land that has been forced 

1 From » puar rud before the Cosirret of lb* UairereiiMt of tht Imp rt 
at Oxford od July 6. t 

• Prof H B Duron AMreu to Section B Br t ilj Auocut on Report* 
1I94 (Oxford) p 596 
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to provide for itself as it could its bread and butter 
studies its rations of useful knowledge dealt out to 
the toiler when his day s work is done its technical 
schools comn ercnl academies colleges of science 
a d I know not what else standing outside and in 
the shade—improp< still I think in many minds 
to what is educition jrojer We arc not to blame 
those who have been busy in this work Necessity 
has no law and expedience is often one form >f 
necessity It is no principle with sensible men of 
whatever cast of opinion to do always what is 
abstractedly best where no direct duty forbids we 
may be obliged to do as being best under circum 
stances what we murmur and rise against as we do 
it We see that to attempt more is to effect less that 
we must accept so much or gain nothing and so 
perforce we reconcile ourselves to what we would ha\e 
far otherwise if we could it may be the least of 
evils it may be professedly a temjiorary arrange 
ment it may be under a process of improvement its ms 
advantages may be neutralised by the persons by whom 
or the provisions under which it is administered ’ 

But we live in a time when we are forced as never 
before to consider our ways to look beneath the sur 
face of things a id to take thought for the future It 
is a time when we must go back to (Manciples and 
consider what in Newman s words that I have just 
quoted is abstractedly best a time when we may 
be excused for aggressiveness in asserting the funda 
mental principles of our faith 
Speaking in terms of our subject to day we may say 
that we find ourselves a people far spent by the cost 
of victory over a nation of technologists a nation 
which had c imed to the highest point the training of 
its people in applying exact knowledge to the 
mechanical arts of both peace and war the knowledge 
that enabled it under stress to make gun-cotton from 
wood and ur to conserve its fats for food by making 
glycerine from starch to fire a shell seventy five miles 
and to do a great many other marvellous things in the 
mastery of matter I have not heard of any direction 
in which our late enemies could be charged with faults 
attributable to a neglect of technology On the other 
hand there is abounding evidence that without it they 
would have been defeated in a year The tale of the 
forced march of our own technology in this war of 
chemists and engineers has not yet been fully told 
and perhaps its triumphs are only dimly understood 
In the face of all this it would he excusable perhaps 
to make this the occasion to preach the urgency of 
technology But that is not my intention, I am far 
more anxious to raise my voice against its unbridled 
pursuit to direct attention to the restraints under 
which it should be fostered and to plead for what 
seems indispensable to its worth 
Whatever may have been the ultimate source of 
German decadence it has proceeded step by step with 
changes of outlook of aim and of organisation in 
education that were of melancholy significance to 
those who had any knowledge of the Germany of old 
The reproach was not in their becoming a race of 
technologists but in their education from beginning 
to end yielding to the domination of a spirit which set 
above all else the worship of power and material 
efficiency Surely the supreme educational lesson of 
the wir is that we teachers should stand shoulder to 
shoulder against all the forces that tend to the vitia¬ 
tion of the atmosphere of education and to the 
desecration of our temples of learning 



696 


NATURE 


Unaltered aa i« my eagerness for the promotion of 
technological atudiea and undbnintSlied my belief m 
their university rights I can therefore and do at the 
preaent time listen at least with patience to alarmist 
voices more than hinting at the elimination of techno¬ 
logies from our universities. It is more grateful to 
the ears than some other prescriptions coming from 
advisers who would act on the precept that it is law 
ful to learn from the enemy but would it seems 
have us learn just the wrong thing 

But we must be careful not to be thrown off our 
balance bj a laudable emotion It is perfectly certain 
that our national circumstances require and will 
require in an increasing degree the application of the 
highest knowledge to die industrial arts An mcreas 
mg proportion of those endowed by Nature with the 
beat brains and the strongest elements of character 
will be absorbed by Industry simply because the main 
tens nee of industry is a condition of existence, and its 
maintenance becomes more and more exacting of both 
mind and character 

The tendency of those who are so susceptible to 
anything that seems to threaten a depreciation of 
university life to say Let industry have the bra ms it 
wants get diem trained how it wants and where it 
choos es •nywhtre but hurt seems to me a fatal 
closing of die eyes to what is written in Mood on the 
pages of recent history 

Not less wrong in my opinion are those who still 
maintain that the universities have done their whole 
duty when they have provided die un specialised studies 
that are fundamental to industrial science We know 
indeed that these are all-i m por ta nt and that men 
well trained in them if properly used will learn else 
where m the end effectively to apply them But tint 
there exist ranges of special knowledge essentially 
high science lying between the abstract sciences and 
the mechanical arts and that a training m this know 
ledge may be organised to great advantage m teaching 
institutions will not be disputed by anyone who has 
regarded the evidence at hand Certain it is that 
these so-called technologies will be taught somewhere 
just as the specialised high studies of theology law 
and medicine are taught and where they are taught 
well there will they be sought They will be sought 
now as never before and what appears to be the 
matter most needing consideration in our discussion 
to-day the point on which 1 wish to focus attention is 
this that unless the universities collectively embody 
enough high technology to meet adequately the pro. 
speeds* demand we shall In ev i t ably cast a large 
section of our beet industrial manhood into institutions 
wholly devoted to one type of studies and dominated 
by anna which however worthy an directed to the 
abject of immediate material utility 

I cannot believe that any thoughtful Enghshnan 
can now regard such a prospect with equanimity He 
has surely realtoed too weu the functions of a true 
university and what we must exact from it for the 
Education of our race that It must be above all, a 
centre of hfe in which we secure the influences that 
will regard and tend the idealism of youth that will 
bring into good fellowship and sympathy young men 
coming from all quarters cherishing eveiy kind of 
healthy interest and going out mto the world to every 
tend of legitimate pursuit It must be a community 
where traditions of honour and high aims are created 
and Impressed and where no study is at borne that 
is not fraught with a continually dis in ter es ted exercise 
of the mind 

It Is pledged to admit says Newman without 
fear without prejudice without compromise aU 
comers if they come m the name of Truth to adjust 
views and experiences and habits of mind the most 
independent and dissimilar and to give full play to 
NO 2700 VOL 107] 


thought and erudition in their most original forms, 
in their most intense expression* and in their most 
ample circuit Thus to draw many things into one 
is its special function 

It must be m short the place that Milton conceived 
as giving the corn pleat and generous education that 
fits a man to perform justly skilfully and magnani- 
ntously all the offices both private and publ ck of Peace 

It is in such an environment surely that we must 
educate as many as we can of those who are to be the 
guiding spirits of the working world 

It has I believe seemed to many of us here and 
certainly to some in the country itself that the techno¬ 
logical universities of Germany the much vaunted 

i echnucht Hoehsehulen have in the field of educa¬ 
tion been strikingly symbolic of a change of spirit in 
that natioa True it is that they have not usurped 
the very name of university but they made pre 
tensions and acquired prestige and powers that in 
effect gave them an equal place or even a poor one 
in the esteem of ther country The German it is 
true has never abandoned his formal hon age to the 
older university ideal just as he has maintained in 
external form over much of his educational system, 
the discipline of what are called humanities r We 
have found the modem German still in a way in 
formed in things intellectual moral and aesthetic 
but w« have felt that this equipment was becoming 
more and more a conventional outer garment accortf 
mg less and less with the spirit it enveloped 

Nothing has happened that can rightly lead the 
Germans to relax the r cultivation of technology but 
among the signs of their regeneration we shall surely 
look for the return of n true allegiance to the r older 
ideals of universities and all they nust stnnd for in 
the scheme of a truer civilisation They must 
acknowledge that there is so nothing in university 
life transcending in importance the achievement of 
efficiency and that the first care of the nation should 
be to see that its education proceeds where influences 
prevail that will touch the spirit of youth to right 
ambitions and ideals of life Among the excesses of 
regimentation the Germans have I think good cause 
to reconsider their educational plan of isolating 
seminaries of technology 

If thus ip the h#it of recent historv I am brought 
to plead mare earnestly than ever for the ranging of 
tills set of studies for them own sake within the uni 
vanity it is In no spirit of condescension or without 
s strong conviction that they have much to give as 
well as to gam It has been my own fortune to live 
m a university which perhaps more than any other 
has made ventures in the domain of technology and 
has sought to bong mto an articulated and har¬ 
monious whole without preference or priority with 
out caste social or intellectual on equal terms and 
with equal rights the studies teachers and students 
concerned with both professional and industrial occu 
pat ion* I do not know that there Is one among our 
t eacher* who would not acknowledge advantage from 
this association and bespeak from it when rightly 
achieved a broadening rather than a narrowing in 
fluence on the best elements of university life 

I hope I am not Insensible to the safeguards that 
must be observed A tendency to extravagance lias 
m every new movement snd in relation to techn ology 
it is most important that there sbmfld be restraint 
of ill-co ns i der ed plans These safeguards I en 
deavoured to outline when speaking on this theme 
at the congress nine years ago It is perhaps per 
missible again to urn (hat the un i ver si tie s should 
observe a due proportion and economy by differentia 
tion in their technologies according to the natural 
homes of these that they should study co-operation 
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in policy and encourage interchange of students. ■ remould the institutions of our country. But so far 
More important still as an actual need of the day I as education is concerned it seems dear that, if we 


seems to be this: that universities which associate 
themselves with technological institutions of originally 
independent growth shall bring the studies, teachers, 
and students effectively into the precincts and life of 
the university. Equally important does it seem that 
this should be done so far, and only so far, as these 
studies, teachers, and students can be rightly regarded 
as conforming to the standards of a university. It is 
to be feared that there lie here practical problems of 
grave difficulty, and that we may be entering upon a 
troubled time. The difficulties for the universities lie 
mahtly in the suspicion, which they so easily incur, of 
possessing all those failings that are apt to beset aristo¬ 
cracies, and when they are prescribing restrictions in 
the light of experience and with a disinterested desire 
for the common good, thev may easily enough be 
regarded as acting merely in a disdainful spirit of 
exclusiveness. Another danger, of course, lies in an 
eager spirit of accommodation, a disposition to please 
the multitude, and a love of peace, ainid which essen¬ 
tials may be sacrificed to gain the mere semblance of 
success. 

In the restlessness of our present world it is difficult 
to gauge the currents of opinion that will mould or 


are to accept their spokesmen, the rank and file of 
, the teeming world of labour have set their heart in 
something like clear purpose to the ends that shall 
be sought. They will not have it that their new and 
increased education shall be permeated and dominate^ 
bv a sordid or material aim. Thev begin to suspect 
the agencies that make their chief promise a cleverer 
performance of the daily task or the earning of a 
larger wage. In their revulsion from such an object 
1 they threaten to repudiate what in truth in its proper 
place, among other things, will lighten and enlighten 
their labours. 

There is no sign of the times that to me seems 
more hopeful, for I see in it ihe promise of an end 
to the far-reaching and incalculable mischief that has 
come of a false distinction between useful and useless 
knowledge. But there are opposing forces to contend 
with. 

It seems to me that there is no service of universi¬ 
ties more needed now than to exhibit 117 the centres 
of highest education, which can so easily lead the 
way, the true intellectual nurture of industrial life— 
the embodiment of technology in full and fruitful 
fellowship and interplay with accepted liberal studies. 


New Apparatus for Showing the Tracks of p-, and X-rays. 


I T will be remembered that Mr. C. T. R. Wilson 
described his original cloud expansion apparatus 
as used for showing the tracks of a- and jS-rays and 
of X-rays before the Royal Society in April, 1911, and 
at that time the Cambridge Scientific Instrument Co., 
Ltd. (now the Cambridge and Paul Instrument Co., 
Ltd.), took up the manufacture of this apparatus. The 
manufacture of apparatus of this class was, however, 


of D slides in a sleeve E, which is free to rock in the 
piece F. The piece F can be adjusted in a horizontal 
direction by means of the screw G. The piston-rod 
it is connected near the middle of this latter con¬ 
necting-rod. Since the crank is of constant length, the 
horizontal adjustment of the piece F alters the length 
of the stroke given to the piston-rod H. By this means 
the expansion ratio at each stroke in the working- 


entirety stopped by the war. 

Lately Mr. Takeo Shimizu, of Japan, 
working at the Cavendish Laboratory, 
Cambridge, has considerably modified 
Mr. Wilson’s original apparatus, and 
the Cambridge and Paul Instrument 
Co., Ltd., is now putting the im¬ 
proved design upon the market. In 
inal apparatus only 
was obtained. It 
be necessary to give 
comparatively rapid expansion in the 
chamber, and this was ob- 
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chamber The upper glass plate of the expan non 
chamber through which the trade* are observed or 
photographed is covered on the inside with a gelatine 
film which is made conducting This film is charged 
negatively with reference to the metal piston but 
by means of the commutator L which rotates with 
the driving crank the plate is discharged just before 
the occurrence of the cloud formation In the same 
way as the expansion ratio can be adjusted while the 
instrument is running so the length of the period 
during which the electric field is cut off can also be 
adjusted while the instrument is n nninp by means 
of the screw P which traverses the contact brush 
along the commutator L which is shaped as will 
dearly be seen in the illustration m the manner re 
quired to give this adjustment Also rotating with 
tne crank are two adjustable lead segments M and N 
which can be used a* shutters for adm tt ng X rays to 
the expansion chamber at the proper intervals It is 
on the back of the disc carrying these segments that 
the commutator L above descr bed is fitted 
The expansion chamber is fitted with a small tube 
by means of which radio active matter can be intro 
duced Into the chamber for the production of or or 
P rays The present chamber is made 55 mm in 
diameter which is of course less than the length 
of the tracks of some of the a rays in air but the 


velocity of the a rays can be reduced by passing them 
through a mica screen A small screen can also be 
placed on the piston to cut off the a rays except at 
the moment of greatest expansion Tne expansion 
chamber must be perfectly airtight as the minutest 
lag produces eddy currents which at once destroy the 
tracks The instrument is very quicklv set up and 
easily operated as a few expansions serve to filter out 
any dust originally in the air The piston forming the 
floor of the expansion chambei is covered with a 
comparatively thick layer of gelatine containing about 
to per cent of Indian ink This gives a good black 
background agunst which the tracks show up bni 
liantly For demonstration purposes a Pomtolite lamp 
gives excellent results but for photography a rather 
more brilliant lamp is desirable The apparatus is 
illuminated by means of a parallel beam of light 
coming in on the left hand side The screen R cuts 
off all light except a small rectangular pencil passing 
through the m ddle of the expansion chamber 
Mr Shimizu has taken some stereoscopic pictures on 
klnematognph film with his original apparatus and 

I by means of these stereoscop c pictures the exact paths 
of the particles in space can be calculated The Cam 
bridge and Paul Instrument Co Ltd hopes shortly 
to bnng out a suitable stereoscopic camera as an 
accessory to the expansion apparatus 


Scientific and other Aspects of Beer 


xV established university school of brewing in this 
country died nearly two years ago and no one more 
suitable than Prof Armstrong could have been chosen 
to pav a tribute to his memory 1 Prof Armstrong s 
enthusiasm for the application of chemistry to biology 
is undimmed by age his memories and friendships 
reach hack further than most men s and (may it be 
added in a scientific journal’) he has a fine apprecia 
tion of the glories of beer He feels he has observed 
what would have been Adrian Bro vn s wish in 
making his eulogv be less of the man than of the 
veast-cell more of the school than of the teacher 
After some biographical details and personal reminis 
cences going back to the sixties he discusses Adrian 
Brown s scientific work placing that on the barley 
com first There is a variety with a blue layer of 
cells underiving the thin outer sldn of the com the 
blue colouring matter behaves like litmus and is 
turned red by acids yet when the grams are soaked 
in dilute acid they remain blue for only water enters 
This discovery enabled Adrian Brown to study a semi 
permeable membrane in a living object and to examine 
the behaviour of a large number of substances towards 
it Water is absorbed from a saturated salt solution 
but the more dilute the solution the more rapidly is 
water taken up Sugar strong acids and strong 
alkalis also give up the water in which they are dls 
•olved without entering themselves On the other 
hand weak acids also weak bases such as ammonia 
and chemically neutral substances like alcohol and 
chloroform readily pass through the membrane 
Prof Armstrong suggests that only the simple 

hydrone molecules of water which alone are con 
sidered bv him to have the formula H O penetrate 
the membrane complexes like H O, and H.O are 
held back Cane sugar is held back bv the membrane 
of the barleycorn yet it passes through the walls of 
the yeast-cell i 

1 Adrian Bream Manorial Lac a Tba Part cu ala Watnrt of Pam e 
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[ Brown s investigation of the oxidative action of 
My coderma aerti and B xyltnum lc ds Prof Arm 
strong to an account of Bertrand s work on the bac 
terial oxidation of sugars similarly his researches on 
enzymes lead to a review of older and newer work 
on heterogeneous catalvsis the kinetics of enzyme 
action and the mechanism of alcoholic fermentation 
But chem sts who know the lecturer and are already 
more or less acquainted with the ground he covers 
will turn with the greatest interest to the section on 
Beer as a Dietetic Fortified by quotations from 
Cnlverlev and from Prof Saintsburv s recent Notes 
on a Cellar Book he inveighs against State regula 
tion of the brewing industry and against prohibi 
tionists It may have been stem necessity but 
Government control has rendered beer little snort of 
worthless as a drink I ord D Abernon s committee 
does not escape and is accused of verbal quibbling in 
its report The most malign of the attempts to 
1 influence opinion is probably that of the Board of 
1 Education in the form of the syllabus of I essons on 
! the Hygiene of Food and Drink for Use in Schools 
and Notes for the Assistance of Teachers ’ issued over 
| the name of Sir George Newman Later Prof 
Armstrong calls out Is all aesthetic pleasure to be 
taken out of life? Are we to treat our food with the 
contempt we show to the coal we cast upon the fire? 
Are the views of an entirely selfish unthinking 
minority to prevail? And the a comes his answer 
No I believe our philosophy to be summed up in 
the familiar lines — 


After this we go back once m re to science to a 
historical review of the science of brewing The debt 
we owe to Pasteur is sympathetically explained to a 
general audience but those who are already acquainted 
with the work of the great Frenchman will perhapa 
learn most from the survey of the Burton period 1 
and the author s reminiscences of Henry Bottuiger 
Horace and Adrian Brown Peter Griess and O'Sul 
livan Thu chapter in the history of English chemis- 
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try or rather of chemistry in England—for the Browns | 
are the only Englishmen in it—should be read by the 
younger generation of to-day Two photographs show 
us the now unfamiliar features of Gness ind of 
O Sullivan 

Finally Prof Armstrong gives us his views on the 
best methods for promoting biological inquiry and 
on the research scheme of the Institute of Brewing 
Much of what he says about this is of wider applica 
tion and bears on scientific research in general His 


views expressed with great conviction should be 
especially considered at the present time when all 
kinds of new research schemes are being started 
Some of us cannot always agree with Prof Arm 
strong but we must alt recognise that if provocative 
he is stimulating if a fighter he is sincere And he 
is also picturesque he does not bore us Hence this 
memorial lecture derives a personal interest from the 
author no less than from his subject and thereby its 
value has been incr ased 


The Ancient and Modern Inhabitants of Malta 


a meeting of the Royal Anthropological Insti 
tute hold on June 28 Mi L II Dudley Buxton 
read a paper on The Ancient and Modern lnhabi 
tants of Malta The paper was a summary of the 
results of a small anthropological expedition from 
Oxford which visited Malta in the winter of 1920-21 
The expedition was made possible ly the generosity 
of Sir Alfred Mond and bv a grant from the Marv 
Ewart Trust The work in the island was offered 
everv facility bv the Governor Field Marsh ll I ord 
Plumer and his staff and Prof Zammit the Rector 
of the University put hts unrivalled knowledge of all 
things Maltese it the service if the e\j dition 
The history of Malta is bound up with its geo- 
gnphical position lving as it docs on 1 buttress of 
the old land bridge hetweei Afrua ind Sicilj The 
case of Ghar Dalam which is being explored bv 
Mr Despott may throw consideral le light on man s 
early history in the island At present ho ever the 
earliest large collection of human remans lolongs to 
the Neolithip or more probably •Eneolithir age of the 
great Maltese megalith builders Although this cul 
ture is to a certain extent unique it offers possible 
comparison with the allies couvertes of Western 
Europe The site of Bahria which has not yet been 

^ lv excavated may provide a link between the 
hie and the Bronre ages remains of which 
have been discovered actually on top < f the Neolithic 
remains at Hal Tarxien The following periods the 
so-called Phoenician or Punic show a close con lection 
with North Africa—a connection which was not broken 
until the Roman occupation At the division of the 
Empire in a d 995 Malta was allotted to Byrantium 
to which it belonged ethnologically It was held 
successively by the Arabs and by the various occupants 
of the throne of Sicily until handed over by Charles 


Quint to the Knights of St John of Jerusalem in 
1510 lhe Knights held it until 1708 when they 
were dispossessed by Napoleon It was occupied by 
the Bntish in 1800 and torn allv annexed in 1814 

The megalith builders appeir to belong to what is 
gcnenllv kiown »s the Mediterranean race They 
show close afTnities to the inhabitants of North Africa 
and Sicily Probably at the close of the Bronre age— 
but the i xact line is as yet uncertain—a crucial change 
c 1 lie over the population and a new type of folk 
appe irtd the contour of whose era 1 il v mlt suggests 
Ar nenoid characters In spite of the constant 
1 lfuston pr bably of North Afr can Hood in Punic 
times and of Italian during later pen ids this type 
las surv ved in the islands of Malta and Gozo until 
to day 

A study of the modem people shows several remark 
able facts first that though there are significant 
diflertitcs between the M lltese and the inhabitants 
of Goto there is piartically no difference between the 
inhabitants of the urban and rural districts taken as 
a whole The inhabitants of Valetta and the suburbs 
coitrary to expectation do not show more vanation 
than the country districts Two villages Zumco and 
Siggewi each taken singly showed as great if 
different vanat ins from the urban districts as did 
the men of Goto from those of Malta but here again 
the people of tiny and to a large extent endogamous 
villages were only slightly less vanible than those of 
a tosmopolitan port 

It may be said then that generally speaking and 
subject to certain reservations the Maltese present a 
well marked rai nl type—unlike their nearest neigh 
hours except in Neolithic times and much more alien 
to the Cretans and the inhabitants of the Islands of 
the Sea 


The Rothamsted Experimental Station 


Visit or County Aoricui turau Committfks 
Friday July 15 representatives of the county 
agricultural committees and directors and prin 
cipals of the agricultural colleges visited the Rotnam 
sted Experimental Station at the invitation of Lord 
Bledisloe chairman of the Lawes Agricultural Trust 
Committee and Dr E J Russell director of the 
station They were met by Sir David Pram Prof 
H E Armstrong of the committee of management 
and Messrs T H Riches Leonard Sutton and other 
unembers of the Council of the Society for Extending 
the Rothamsted Experiments No more represents 
tive party has visited Rothamsted since the great 

C ‘ lee celebrations of 1893 after fifty years of work 
been accomplished The visitors inspected the 
plots and the laboratories and saw practically the 
whole of the work which is being earned out 
The Rothamsted Expenmental station has expanded 
considerably during and after the war and it now has 
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a perrmnent scientific staff of twenty six members in 
addition to skilled assistants for records library and 
office ind an outdoor staff for the farm and expen¬ 
mental plots The scope of the work has expanded 
and now includes the soil and the growing plant In 
health and disease In the main the work falls into 
two great divisions carried cut respectively in the 
laboratories and m the fields with the pot culture 
house serving as a close link between them 

In welcoming the visitors lord Bledisloe stated 
that this gathering was typical of many which It 
was hoped to arrange in future years and its pur 
pose was to make the work of Rothamsted known 
I to those most intimately associated with the develop¬ 
ment of British agriculture The most hopeful 
. method of helping the fanner was to furnish him 
I with knowledge about the crops and soils with which 
I he has to deal and to cany out tests which he could 
I not possibly do for himself Lord Bledisloe referred 
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particularly to soma of the recent Rothamated expert 
menta showing that die addition of chalk to the soil 
caused so marked a disintegration that the drawbar 
pull on the tractor was reduced from 1500 lb to 
1300 lb for the three furrow plough thereby reducing 
the consumption of fuel and the wear-and tear 
Sir Daniel Hall described the relationships between 
research stations and the college and farm institutes 
on the one hand and the county advisers on the 
other He impressed upon his hearers the fact that 
much of the work of an experimental station could 
have no immediate practical application and vet it 
was absolutely essential for the development of agrl 
cultural scence and for further advances in agricul 
tural practice He described the great changes that 
had taken place m the past fifteen years m the 
attitude of Government departments towards research 
work and to the broader and more enlightened out 
look on the part of the general public 
Dr Russell described the work of the station and 
emphasised the fact that its purpose is first to obtain 
trustworthy information about the soils and growing 

e nts and then to put this information into such a 
m that teachers and experts ran use it Among 
recent developments to which Dr Russell referred are 
the statistical department where elaborate and ex 
tensive Rothamsted data are examined by modem 
statistical methods and the work on cultivation which 
is now be ng carried 011 bv the physical department 
and the farm 


Unireralty and Educational Intelligence 

Durham— 1 he following honorary degrees were 
conferred upon members of the British Medical Asso¬ 
ciation on July 21 — Doctor of Civil laws bir Wil 
Ham MacEwen Sir Thomas Ol ver and Sir Humphry 
D Holiest on Doctor of Hygiene Dr f E Hill 
and Dr J W Smith Doctor of Science Sir Arthur 
Keith Doctor of Literature Sir Dawson Williams 
editor of the British Medical Journal M A Dr 
Alfred Cox medical secretary of the British Medical 
Vssociation 

London —Mr M T M Ormsby has been 
appointed as from August 1 1921 to the Chadwick 
chau- of municipal engineering tenable at University 
College Mr Ormsby was appointed assistant to 
Prof Osbert Chadw ck at the college in 1898 and 
since 1914 has been Un versity reader m surveying 
Dr F S Langmead has been appointed gs from 
\ugust 31 1921 to the Un versity chair of medicine 
tenable at St Marv 3 Hospital Medical School Dr 
Langmead has held a number of posts at St Mary s 
Hospital s nee 1902 also at the Hospital for Side 
Children and at the Seamen s Hospital Greenwich 
The Rogers Prise of tool for 1921 has been awarded 
to Mr Lambert Rogers for an essay entitled The 
Surgical Treatment of Hyperthyroidism 
The following doctorates have been conferred — 
D Sc tn Physics Mr I ewis Simons an internal 
student of King ■ College for a thesis entitled Con 
tnbutions to the Study of Energy Transformations 
when X radiation is absorbed by or emitted from a 
Substance D Sc (Engineering) Mr K C 

Chakko an internal student of University College 
for a thesis entitled Stresses In Chain Links ' 
D Sc tn Botariy Mr B rbal Sahn! an external 
student for a thesis entitled The Structures and 
Affinities of Acomopyle Panchen Pilger D Sc m 
Chemistry Mr W C Reynolds an external student 
for a thesis entitled On Interfacial Tension D Sc 
JGeology Mr L F Spath an external student 
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for a thesis entitled On Cretaceous Cephalopoda 
from Zuhiland and other papers and Mr L D 
Stamp, an external student for two theses entitled 

On the Beds at the Base of the \ presian (London 
Clay) in the Anglo Franco-Btlgtan Basin and On 
Cycles of Sedimentation in the Eocene Strata of the 
Anglo-Franco-Belgian Basin 

Tub Trustees of the Beit Fellowships for Scientific 
Research which were founded and endowed in 1913 
1 v Sir Otto Beit in order to promote the advancement 
of science by means of research have recently elected 
to fellowships Messrs H L Riley and WAP 
Challenor Mr Rilev was educated at the Keighley 
Irade and Grammar School 1910-17 and has been a 
student at the Imperial College of Science and 
Technol gy from 1919 to date Mr Challenor was 
educated at Whitchurch Grammar School 1911 17 
and has been a student at the Birmingha n Un versity 
from 1917 to date Both will carry out research at 
the Imperial College of Sciet ce and Technology at 
South Kensington 

It was announced in Nature of July 7 p 604 
that Mr H H W 11 s had presented the University 
of Bristol with the sum of 200 oooi for the provision 
of a new physics laboratory Further particulars 
have now been received Two g fts totalling 200 oooi 
were received and the Council of the Univers ty has 
now approved plans and signed a contract for the 
erect on of a bu lding It is estmated that the work 
will absorb the whole of the original gifts together with 
the interest on the fund amounting to 21 oooi which 
has sinre accrued Die Couhcil has further decided 
to associate the name of Mr Henry W ills per nanently 
and for all tune with the department by nanlng the 
1 uild ng The Henry Herbert Wills Phvsical I bora 
tory In this Bristol is following the precedent of 
other universities in assoc ating the name of the donor 
with a laboratory erected by him for a particular sub 
ject The building which is Early Renaissance in 
style will be a four floor structure in the shape of 
the letter I to be erected on the north-east side of 
the Royal Fort Estate The architects have been 
most successful in securing both architectural beauty 
and all the facilities of light and other special require 
ments demanded by a science department When it 
is erected Bristol will possess the best building for 
teaching and research work in physics in the world 
The total amount contributed to the University of 
Bristol by various members of the Wills family now 
exceeds 900 oooi 


Sir Michael Sadler Vice Chancellor of the Uni 
versity of I eeds in the course of an address after 
opening the new buildings of the Commun tv of the 
Resurrection at Mirfield on July 16 said that modem 
civilisation was one of the colossal facts in the world s 
history It had been achieved bv the courage and 
labour of Western men during four centuries Its 
essence was power Its phases had been the power 
of the individual pioneer the power of the State the 
power of the sea the power of the machine the 
power of coal and the power of high explosives 
Through this stupendous outburst of power Provi 
dence had permitted a great change in the lives of 
men and in the outlook of their minds It had 
quickened invention it had flowered in great litera 
ture it had multiplied opportunity it had created 
wealth beyond even the dreams of avarice Of the 
six most brilliant epochs m human history modern 
Western civilisation had been one But now m its 
heart and conscience there is foreboding Power 
which is the essence of modem civilisation threatens 
to destroy it Three men so typical as Viscount 
Grey Mr H G Wells and the 15 ean of St Paul s 
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*«m u> that modem civilisation is at the cross roads 
of its destiny Unless by some deflection of its recent 
purpose power can be concentrated upon the con 
struct!ve works of peace it wilt destroy civilisation bv 
war At this moment the Middle Ages seem to 
whisper once more the message of in ideal which in 
modern times most men have discarded or hive tried 
however wistfully to forget In industry men begin 
to think of the medieval guilds In art the naive 
sincerity of the primitive painters inspires some of 
those modems whose pictures are religious In 

politics men speculate is to the possibility of a 
Council of the Peoples which may recognise nation 
hood but allay its rivalries We cannot go back to 
the Middle Ages and become medieval Tn ill our 
thought and way of life But it is possible that the 
future may blend some medieval ideas with those 
derhed from the age of potter and that what is 
perilous in some modem tendences may be trans 
muted bv a rediscover! of some aspects of truth better 
known to the medieval than to the modem mind 1o 
the medieval thinker three mysterious powers sus 
tamed bv their harmonious working the life of 
Christendom They were called the priesthood the 
Empire and the university Sacerdotium Impmum 
and Studium For all three in a form adapted to 
modem needs the modem world may find a place 
The recent annual meeting of the council of the 
Association of University Teachers was held at Bed 
ford College London and was well attended bv dele 
gates from the various university institutions of Eng 
land and Wales The president Prof John Strong 
of the t nlvtrsitv of Leeds in his retiring address 
indicated the general aims of the association the lines 
on which it has been working the progress made 
and some of the more important problems opening up 
The primary aims were the advancement of knowledge 
and the furtherance of the interests of the umveisi 
ties So long as the universities were in difficulties 
icgarding finance so long would their work suffer 
Such questions as teachers salaries and superannua 
tion were under present conditions insistent The 
superannuation question had not been settled bv the 
recent grant from the Treasury nor was the problem 
of salaries vet solved although progress towards a 
solution was apparent Apart from these other and 
equallv serious questions were aiising The relation 
of the universities to the State and to the local 
authorities would demand more and more serious con 
sideration While greater financial support from the 
Government was imperative the matter of similar 
and more uniform support from the local education 
authorities was urgent The suggestion of a uniform 
local rate being levied upon all the local education 
authorities had much to be said in its favour but 
among other things it would mean Increased local 
representation Consideration of these points gave 
rise to the auestion of the possible infringement of the 
present autonomy of the universities—a matter of vital 
importance to the teachingjiodv Anv such possibili 
ties would have to be watched carefully by the uni 
versifies The officers and executive committee for 
the coming year were elected as follows — President 
Prof John Strong (Leeds) Vice-Presidents Prof 
McBain (Bristol) and Mr F Boulden (Sheffield) 
Treasurer Asst Prof Tabor (Imperial College) 
Hon General Secretary Mr R D Laune (Aberyst- 
wvth) Executive Committee Prof Calder (Man 
Chester) Prof Dame Helen Gwynne Vaughan (Birk 
beck College) Mr Haigh (Reading! Miss Halket 
(Bedford College) Prof Lea (Birmingham! Prof 
Man* (Liverpool) Mr Monahan (LeetJ*) Prof Orton 
(Bangor), Asst Prof Philpot (University College 
1 ondon) and Prof Truscott (Imperial College) 
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Calendar of Scientific Pioneers. 

July 28, Hit Qasoard Monge, Comte de PHuss, 

d*ed —The creator of descriptive geometry Monge 
was a prominent figure thrxigh the whole of the 
Revolutionary period He had a gnat share in 
founding the Fcole P lyiechmqut and like 
Berthollet was a favount of Napoleon At the 
Restoration he was expelled from the Institute on 
account of his having voted for the death of Louis XVI 
July «S, 1751 Benjamin Robins (bad— A mathe 
maticnn of distinction Robins invented the ballistic 
pendulum and carried out a senes of experiments 
which marks an era in the history of gunnery He 
died at Madras as chief engineer t> the East India 
Company 

July at, ISM Joseph Beet* Jukes disd —A favounte 
pupil of Sedgwick Jukes became naturalist to H M S 
Fly in Australia (184a 46) and from i8 a o was direc 
tor of the Geological Survey of Ireland 
July at, 1816 Henri Mifne-Edwards died —Milne 
Edwards filled the chairs of entomology zoology and 
physiology at the Jardin des Plantes studied the 
natural history of the coasts of Trance ind Sicily and 
wrote valuable works on the Crustacea on the corals 
and on physiology and comparative anatomy 
July aa, ISM John Alexander Rsnia Nswlsnds died 
—One of the first to indirate that the properties of 
the elements are related to their atomic weights 
Newlands practised tn I ondon as an analytical 
chemist 

July M, 1833 Jean Antoine Ohaotal, Comte de 
OhairtefcHip, died —\ member of a wealthy family 
Chaptal engaged in practu il chemistry and during 
the Revolution sup rintended the manufacture of gun 

C der Under Napolem he served as Minister of 

ruction and did much to further the industrial 
arts and manufactures of Trance 
July 30, 1813 John Milne died For twenty years 
professor c f geology and mining at the Imperial Col 
lege of Engineering Tokyo Milne made an exhaus¬ 
tive study of irthquakes He founded the Seismo- 
logical Society of Japan invented various instruments 
and contributed numerous papers on seismology to the 
British Association and other bodies 
July 31, 1838 Qasoard Otar Pranpois Maria RmIm, 
Baron de Pronv died —A famous member of the Corps 
des Ponts et Chauss^es Prony during the Revolution 
directed the c > npilation of extensive logarithmic 
tables He became a professor at the Fcole Poly 
technique and was employed on many civil engineer 
mg works tf importance The Pronv friction 
dynamometer was his invention 
August 1,17M Jean Ohaape d’Autaroeho dmd —An 
assistant astronomer of the Pans Academv of Sciences 
the AbW Chappe d Auteroche observ d the transit of 
Venus of 1761 at Tobolsk Siberia and that of 1769 
at St Joseph California where he died of fever 
brought on bv his exertions in the interest of science 
August 9 , 1883 Lazare Nlelwtes Marguerite Oamst 
dad —Carnot began life as a military engineer He 
helped to found the Ecote Polvtechnlque and was one 
of the first members of the Institut de France His 
work of 1801 GJomdtrie de position ’ gives him a 
place beside Monge and Poncelet as one of the founders 
of modem geometry and as a military engineer he is 
remembered for his great work on fortifications 
August 3, 1776 QuMaume Fran** Rowsffs died — 
As professor of chemistry in the Jardin du Roi Rouelle 
attracted much attention by his lectures and his new 
Ideas Lavoisier and Proust were among his pupils 
ECS 
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Societies and Academies. 

London 

Finlay SmWjt June 21—Prof A W Porter 
president in the chair —jC J 8*ttbsll* (for the Re 
search Staff of the General Electric Co) High 
temperature phenomena of tungsten filaments 
Part 1 Two types of tungsten wire are in general 
use for lump filaments One is composed of pure 
tungsten and the other of tungsten containing up to 
1 per cent of a refractory oxide such as thoria The 
crystal growth during burning has been investigated 
for both types It is shown that the deformation of 
the filament which occurs during life is a function of 
the crystal growth Crystal growth which is sup 
pressed in thoriated filaments occurs when the thorn 
is reduced Thoria and other refractory oxides can 
be reduced by phosphorite vapour at a high tempera 
ture Part 11 deals with the chemical reactions which 
occur in gas filled tungsten filanent lamps when 
traces of the common gases are present in tne filling 
gas— E II stocks k A simple apparatus for deter 

mining the coagulation velocity of gold sols The 
percentage of blue formed in coagulation of red gold 
sol is taken as a measure of the degree of coagulation 
The percentage is determined by comparing the 
inginal red sol with a double wedge one half con 
•listing of the original sol and the other of the com 
pletely coagulated blue sol It is necessary that the 
latter should be coagulated bv the same electrolyte 
ns that used in the sol under examination as the 
blues obtained with different electrolytes are not 
exactly alike A number of determinations have been 
compared with V Smoluehowski s formula for the 
coagulation velocity and show good agreement for 
complete and fairly rapid coagulation —Prof A W 
Porter The variation of surface tension and surface 
energy with temperature Any satisfactory formula 
must correspond with the vanishing of both the sur 
face tension <r and the surface energy u at the critical 
point The connection is u <r T^ lence ^ 
must also vanish at the cr tical point These condi 
tions are all satisfied bv the formula put forward by 
van der Waals and afterwards by Allan Ferguson 


<r constant (T„ T)» 

where n is a constant between 1 2 and 1 ■? Whittaker 
has shown that u is proportional to T x internal latent 
heat The author shows that if the reduced tempera 
ture be t iken as the factor (instead of T) the numeric 
values show that for many substances u and the 
internal latent heat of evaporation tend to equality (on 
the C G S system) as the temperature is approached 
He also directed attention to the connection between 
van der Waals s equation for <r and Thiessen s equa 
tion for the latent heat <r_constant (T„- 1 )» where m 
is about ot S M Reals The influence of solvent 
upon ionisation and the accompanying heat effect A 
determinat on bv electrical conductivity methods of 
the ion sation of picric and paranitrobenxoic acids in 
mixtures of acetone and water From the values ob 
tamed at 25° and ^5° C the heats of Ionisation are 
calculated In the case of picric acid the heat of 
ionisation varies largely with the nature of the sol 
vent passing through a minimum at about 70 per 
cent acetone In the case of paranitrobeiuoic acid the 
heat of ionisation is sensibly zero both in water and 
in 44 per cent acetone although in the latter solvent 
the ionisation constant has fallen to i/aoth of Its 
value m pure water as solvent —A MeKsowa The 
potential of the iodine electrode and the activity of 
the iodide ion at 25° C The potential of the saturated 
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iodine electrode in combination with the normal 
calomel electrode has been measured for various values 
of the concentration of the iodide ion The results 
have been compared with those of other investigators 
making use of the concept of activity coefficient the 
activities of the iodide and of the tri iodide ion m the 
various solutions have been estimated and compared 
with the values of the concentration of these ions 
It is found that the activities of both ions increase 
less rapidly than then- concentrations From the 
results the normal potential of the iodine electrode is 
calculated to be +02454 volt the normal calomel 
being taken as zero 

Paris 

Aeadswy of Sciences July 4 —M Georges Lemoine 
in the chair —The president announced the death 
through a motor-car accident of Jules Carpentier free 
member —G LcboUm The mutual reaction of oxalic 
acid and iodic acid The influence of different cata 
lyata As catalysts platinum sponge platinum black 
wood charcoal and sugar carbon were used In 
general for the same reaction velocity a higher tern 
perature was necessary in the absence of 4 catalyst 
Increasing the weight of catalyst increased the re 
action velocity but this was proportional neither to 
the weight nor to the surface I he activity of the 
platinum black was very great in proportion to the 
other substances —A de Grsimmt Spectra of quan 
titative sensibility of silicon m fused salts and in 
steels Working with fused salts two characteristic 
lines of silicon persist down to a content of 0005 per 
cent of silicon With steel the sensibility is less on 
account of the brightness and number of the iron 
lines —P Sabatier and B Kabota The action of heat 
on all)l alcohol in presence of various catalysts 
There are two nain reactions dehydrogenation and 
dehydration copper and manganous oxide especially 
effect the first of these a id tungstic acid thoria and 
alumina the second With zirconia and uranic oxide 
both re ictions occur together Owing to eecc ndarv 
changes the final product is very complex and con 
tains water acrolein propyl aldehyde higher ilde 
hvdes formed 1 v condensation and hydrocarbons 
(noiitylene) The gases include propylene hydrogen 
carbon monoxide and dioxide but neither acetylene 
illene nor allylene could be detected —B Gambler 
Imaginary surfaces applicable to a surface of revolu 
tion real corresponding cyclic systems—D Rta 
boachlaskl The cyclic movement of a liquid round 
a solid which moves parallel to a rectilinear wall —J 
Mascart Observation of the occultation of Venus of 
July 1 1921 made at the Observatory of Lyons 

Observations were made under good atmospheric 
conditions by six observers with different types of 
instrument —F BeJot The law of rotation of the 
sun explained bv evolution and flattening of the proto 
sun —M Bril leal* Bohr s atom The circumnuclear 
I agrange function —A Lalay The figures of M de 
Heen and the electric discharge—M Satamea A 
radiological lonometric arrangement A description 
of an apparatus for the measurement of ionisation 
in medical radiology It is standardised by a known 
quantity of radium —A DaavlIBer The principle of 
combination and the absorption lines in the X ray 
spectra —A Ms reel ta Surface tension of the mono- 
molecular layers—A de G Reeasslaas Variations 
of catalytic power in the electroplatinosols —G 
Taarst An ammonium molybdo-qulnate Quinic 
acid is known to show a marked increase in rotatory 
power when mixed with solutions of molybdates This is 
due to the formation of a definite complex compound 
ammonium molybdo-qulnate the Isolation and analysis 
of which are described —J Cvijto The correspondence 
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of the fluvial atepa and river banks —R Seatgcs The 
embiyogeny of the Labiates Development of the 
embryo in Glechoma hederacea and in Lamtum pur- 
pureum —P E Plaoy The germin tion of the spores 
the nutrition and the sexuality of the Myxomycetes 
—Mme Z Grazawska The mucilaginous substances 
of Lamtnarui flextcaults Nitrogen docs not appear to 
be an essential constituent of the mucilage hydro¬ 
lysis is slow the sugar formed being glucose or 
galactose—G Bertrand and R Vladesco Ihe viria 
tion in the proportion of zinc in the organism of the 
rabbit during growth The proportion of zinc con 
tuned in the entire body of the rabbit is a maximum 
at birth diminishes during the period of lactation 
and then after the twenty fifth day on weaning the 
zinc increases rapidly —H Blsrry F Rathery and 
Mile Levtaa The proteid sugar in cancerous sub 
ects The amounts of free sugar and proteid sugar 
n the blood plasma of ten cancerous subjects have been 
determined The proteid sugar is from twice to four 
times the normal amount —M Area The existence 
and rile of an endoenman tissue in the testicle of 
some Batrachians —C Pdrez A new Ceponian 
Onychocepon harpax a branchul parasite of Pinno¬ 
theres —H Pass and M Stiekelln The resistance of 
the adult cockchafer to low and high temperatures 
The adult cockchafer can be submitted to a tempera 
ture down to 8° C and recover its activity on warm 
mg at lower temperatures it is killed This insect 
is more susceptible to high temperatures since at 
4 3 ° C it is killed 

Brussfis 

Royal Academy of Belgian Jam ary 8 —M A Gravis 
m the chair —A Dsmoalln The equations of Moutard 
vs ith quadratic solutions 

February e— M G CcsAro president in the chair 
—C Jaffa Report of the decisions taken at the meet 
ing of the section of biological oceanography of the 
International Union of the Biological Sciences —J 
Massart The four stops of sexual conjugation —P 
Stroabaat Complementary nob on the nature of the 
temporary stars —C Servai* A group of three tetra 
hedra •—P Noll The action of chloroform on the 
coagulation of the blood plasma of b rds Antithrom 
bosrne is generally considered the physiological 
antagonist of thrombine its function being to 
neutralise this substance wherever it is in excess 
This is not found to be in accord with the experiments 
described It would appear that antithrombosine in 
stead of neutralising thrombine contributes to its 
formation —Th da Dondcr The gramfic field — 
L Oedaaax Researches on the cubic involutions be 
longing to an algebraic surface - b CsrpaaHer The 
prothoracic endo skeleton of GryUotalpa vulgant 

March 5 —M G CesAro president in the chair — 
A da Heaptlaaa The law of Faraday and the acUon 
of the silent electric discharge on the metallic oxides 
An account of experiments in which the oxides of 
lead copper nickel and mercury are exposed to the 
silent discharge in an atmosphere of hvdrogen under 
reduced pressures (10 to 30 mm ) —E vaa Aabal 
(1) The atomic heat of the elements According to a 
recent communication by M F 4 hv Michaud the 
atomic heat should have the value 3 5 for a tempera 
ture corresponding to a maximum of the quotient 
CA/T (where C is the specific heat A the atomic 
mass and T the absolute temperature) An examina¬ 
tion of the values for silicon boron rhombic sulphur, 
thallium magnesium and chromium shows that these 
substances are not in accordance with M Michaud’s 
rule (a) The densitv and refractive index of mixtures 
of aldehyde with water or ethyl alcohol —C Samis 
Quadrics of revolution conjugated to a tetrahedron — 
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E Henriot The variation of the refractive index of 
liquids with dens ty 

April 9 —M G CesAro president in the chair —G 
CesAro Sone new foims of orpiment from Balia 
Asia Minor —C SenaU A curve of the third order 
associated with a tr angle —P Strsobant Observation 
of a shooting star at Brussels 

May 3 —M (1 ( sAr j resident in the chair — 
M Stnyvsert An element analogous with a curvature 
at a point external o a pi me algebraic curve—I 
Godeanx Some linear congruences of skew cubics con 
sidered by M Stuyvaert —P Bmylaats The action of 
the organo-magnesium compounds on glutanc nitrile 
This nitrile behaves as a pseudo acid and on acidify 
ing the reaction product nearly the whole of the 
nitrile is recovered There is a secondary reaction 
producing a very small quantity of a ketone prob 
ably C.H. CO (CHO, CN —H Vaaderiladw The 

gravtfic field of an electrified sphere 

Rome 

Reale Accademla n a donate del Unctl May 8 — 

b D Ovidio president in the ch nr —Papers bv 
fellows — L Somlgllana Depth of glaciers i 

The equations of motion are found for a glacier 
and are identical in form with those of a viscous 
liquid moving slowly in a tube inclined to the horizon 
This very natural conclusion is justified by the pro¬ 
perty that th velocity of the glacier is considerably 
less than the critical velocity at which fluid motion 
becomes turbulent It might be suggested however 
to Prof Somiglnna that the cracking of the ice sub 
stitutes another effect limiting the applicability of the 
equaticns in this case — F Saved Integnls of first 
species v —O M Corblno Thermal analogue of 
Oi rsted AmpAre effect 11 —Papers communicated 

through a fellow —G Abettl Astronomical deter 
n inations of latitudes and longitudes in Central Asia 
rhese were c rricd out in Do Filinpi s expedition in 
191 \ 14 by the author and Comdr A Alessio the 
1 ngitudes being referred to the meridian of the transit 
circle of Dehr 1 Dun bv wireless signals from the 
Trigonometrical Survey of India Tht observations 
were mide at th foil wing stations In Baltistan at 
Tolti Wazul Hadur Scardu 11 d CArghil in Ladakat 
I amairu and I eh in Caracorum at Depsang and the 
front of the Rimu glacier (altitude 491” metres) and 
in Turkestan at SughAt Carol JArcwd and CAshgar 
—C Perrier Presence of zinc in the malachite of 
Chessy A comparison of malachite and the new 
mineral rosasite is given —C Gerlal Proteolitic 
activity of lactic ferments v Phenomena of rapid 
physiological mutation —D Maestrial Enzymes vi 
Protective power of staiches and other substances on 
phthalin in acid media —1 P*r<« Transformations 
qui consersent la compo® tion A sequel to the 
author s previous contributions in the Annales de 
l Ecolr normale supincure and Bulletin de la Sort AM 
maihfmaitque de Franc piblished in 1919 

Sydney 

Rsyal Society of New South Wales Tune 1 —Mr 
F C Andrews president in the chair —A R 
Peafold The occurrence of a new phenol in the 
essential oils of tht I eptospermum In the course 
of the examination of the essential oils obtained from 
Leptospermum flavescent growing in various parts of 
New South Wales a phenolic bodv was found to occur 
in amounts varying from 0 75 to 8 per cent the latter 
being obtained from material growing in the Lane 
Cove (Sydney) district It has been named Lepto- 
spermol 
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Book! Received 

Sitzungsbenchte dor Komgl Bohmischen Gesell 
schaft der Wissenschaften Mathematisch Natur 
tvUsenschaftliche Classe Jahrgang 1915 1916 1917 
(Prag Fr Kivnit) 

Mamotres de la Socrftd Royale des Science* de 
Bohftme Classe do* Science* Annde 1918 Annde 
1919 (Prag Fr RivndiS) 

Ladislav Pratka Untermchungen uber den Licht 
wechsel Alterer Veranderhcher Sterne By Prof Dr 
Vojtfcch Safafik Vol 11 Sterne des A G Kata 
loges von 5* 31“ bia 14* A R Pp lu+180 (Prag 
Fr Rivndt} 

North England An Economic Geography By j 
L Rodwell Jones Pp ¥111-1-356 (London G Rout 
ledge and Sons Ltd) 6s net 
Textile Design and Colour Elementary Weaves 
and Figured Fabrics By W Watson Second edi 
tion Pp xi+436 (London Longmans Green and 
Co) a is net 

Ministry of the Interior Egypt Department of 
Public Health Report* and Notes of the Public 
Health Laboratories Cairo No 4 Nutritive Value 
and Characters of Rations Issued to Officials and 
Others in Different Administrations of the Egyptian 
Government Pp v+57 (Cairo Government I 
lieations Office ) P T ao 
The Statesmans Year Book 1921 Edited by Sir 
J Scott Keltie and Dr M Epstein Fifty eighth 
annual publication Pp xliv+1544 (London Mac 
mtllan and Co Ltd) aos net 
The Joy of Mountains By William Platt Pp 80 
(London G Bell and Sons Ltd ) it yi 

Fundamental Principles of Organic Chemistry By 
Prof Charles Moureu Authorised translation from 
the sixth French edition bv W T K Braunholtz 
Pp xviu+399 (London G Bell and Sons Ltd) 
121 6 d net 

The Flora of the Nilgiri and Pulney Hill Tops By 
Prof P F Fyson Vol m Pp xvhi+581 
(Madras Government Press ) 15 6 rupees 

Forestry Commission Fust Annual Report of the 
Forestry Commissioners Year ending September 30 
1930 Pp 60 (London H M Stationery Office) 

9 d net 

Air Ministry Meteorological Office British 
Meteorological and Magnetic Year Book 1910 
Part vi Roseau Mondial 1910 Charts showing the 
Deviation of the Pressure and Temperature from 
Normal Values for each Month and far the Year 
(London H M Stationery Office) 8s 6d net 
Camping and Woodcraft A Handbook for Vaca 
tion Campers and for Travelers In the Wilderness 
By H Kephart New edition (two volumes in one) 
Pp 405+479 (New York The Macmillan Co 
London Macmillan and Co Ltd) 161 net 
The Electric Furnace By Dr J N Pnng (Mono- 

‘ ' ' ’ ‘ ~—t) pp —-- 


graphs on Industrial Chemistry) Pp xu+485+xix 
(London Longmans Green and Co) 3a* net 
Principles of RadioGommunication By Pr f J H 
Morecraft Pp x+935 (New \ork J Wiley and 
Sons Inc London Chapman and Hall Ltd) 45s 
net 

The Silviculture of Indian Trees By Prof R S 
Troup Vol 1 Dillemacese to LegumlnoM* 
(PapUionacese) Pp lvm+*36+lh Vol u Legu¬ 
minous (Cswalpiniem) to Verbenacese Pp xi+v 
783+iv Vol 111 Lauracea* to Conifers Pp id 
785-1195 (Oxford Clarendon Press) 3 vol 

**. Development of the Atomic Theory By A N 
Meklrum Pp it+13 (I on don Oxford University 
Press) is 6 d net 
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Brown Bast An Investigation into its Causes and 
Methods of Treatment By A R Sanderson and 
H Sutcliffe Pp 71+36 plate* (London Rubber 
Growers Association Inc) 7r 6 d net 
Growth m Trees By W T MacDougal Pp 41 
(Washington Carnegie Institution) 

The Microtomist ■ Vade Mecum A Handbook 0 1 
the Methods of Microscopic Anatomy Bv \ B Lees. 
Eighth edition edited by Dr J B Gatenby Pp x* 
594 (London J and A Churchill) *8* net 
A Practical Handbook of British Birds Part xi 
Pp 177-256 (London H h and G Witherby) 
43 6 d net 

Berichte der Natur for schcnden Gesellschaft zu Fre*. 
burg 1 Br Dreiundzwanzigster Band Erstes Heft 
Erschtenen zur Frier des 100 Jahrigen Bestehens der 
Gesellschaft (Freiburg 1 Br ^ Speyer und Kaerner ) 
Insect Pests of Farm Garden and Orchard By 
E Dwight Sanderson Second edition revised and 
enlarged bv Prof L M Peairs Pp vi+707 (New 
\ork j Wiley and Sons Inc London Chapman 
and Hall Ltd) 26s net 

Erratum —The publisher* of G Spiller « A New 
System of Scientific Procedure included in last 
week s list are Messrs Watt* and Co and not 
Messrs Chatto and Windus as stated 
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Modern Credulity 

D URING the last ten or twelve year* there 
has been a remarkable recrudescence of 
the amulet, or mascot Nowadays there must be 
few collections of jewelry which do not oontain 
at least one piece for luck, whether it be a four 
leaved shamrock, an effigy of a pig, cat, or other 
animal in one of the precious metals, a holed 
coin inset with a turquoise or other stone, real 
or imitation, or some similar object to which pro 
tective properties are attributed in some degree 
It must afford a peculiar joy to Sir William 
Ridgeway to see his theory of the magical 
dement m primitive jewelry translated into actual 
practice m civilised conditions The more 
grotesque or bizarre the object, the greater the 
attachment of the owner Hence the remarkable 
forma taken by ornament! in china and other 
material. Nor need the mascot be on inanimate 
object Dogs, cats, monkeys, and other animals 
arc pre ss ed into service In Pens hunchbacks 
ten a regular dUntile among stockbroker*, who 
make a point of southing the deformity More an 
Important deal', while ooe French aetor la said 
always to home a hunchback in hurdr*ssiag-c*oai 
during a first sight , 

The mascot appea l s io particular to thasc whose 
Utormlte expose them to risk or to die efffite of 
it h gdfte te keeping rt te rth d r has 
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should he particularly prevalent among thoM ad 
dieted to betting and card-playing, amcsfl 
members of the theatrical profession, and amonf 
motorists In the case of the last-named th< 
practice is perhaps more common in France ant 
the United States, but even in this country, «1 
one tune, quite a considerable proportion of earc 
carried a ‘Teddy ' bear a black cit a golliwog 
or n policeman on the bonnet The fact that 
applications have been entered for patent rights 
in spiecial types of improved mascots and luck 
charms suggests a sense of humour not without 
cj niusm in the would be patentees 

During the war the belief in the efficacy of 
mascots was both extended and intensified The 
Army has always had a certain inclination towards 
some form of luck bnnger which more oft*n 
than not, is the regimental pet The goat of 
the Royal Welsh Fjjsiliers is perhaps the best 
known example The recognised use of the 
mascot in the Army, however, is collective rather 
than personal and It was the personal use which 
became so prominent during the war It ex 
tended to the whole community and not mend) 
to those on active service rhere were few intt 
whose lives the elements of luck and chance d* 
not seem to have entered with a tragic sgmfi 
cance which was absent before the war 
The mascot Is not the only form taken by an 
interest in the occult Apart from the serious 
study of telepathy and other forms of psjcbK 
manifestation, as well as the more or less rebgj 
ous belief in faith healing there was, before the 
war, a great deal of half frivolous and wholly 
superstitious belief to crystal gazing, palmistry, 
and other means of foretelling the future which 
afforded an opportunity to innumerable charlatans 
to prey upon a credulous public During the last 
few years, for reasons which are obvious, this 
interest has assumed a more serious character, 
and a desire, perhaps not consciously realised, 
to mitigate the loss of an intimate association bes 
intensified the wish to knew something of the 
life after death and to communicate with those 
who have “ passed beyond ” As a result, a mass 
of evidence has been brought forward which, it 
is maintained, establishes the possibility of com 
munteatlsn with the spirits of the departed, and 
affords some Indication of the .character and coo 
ditto** of ex istence after death Investigations 
havo? been named a step furthest The evidence 
u na longer confined tf the existence of spirits 
oaee embodied 10 s human form To earth spirits, 
etedewtata, p ai t eg gms ta, and other influence* 
A A 
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which are Mid to bath manifested themselves by 
Various means are now added fairies Not only 
have fames appeared visibly to a certain number 
of individuals, as reportfd by Sir A Conan Doyle, 
but photographs of them have been taken and 
published in a popular magaxine The truly won 
derful similarity between the real fairy or gnome, 
as photographed, and the conventional fairy of 
art is a remarkable tribute to the imaginative 
genius and insight of such artists as Mr Arthur 
Rackham Sir A Conan Doyle, whom this 
resemblance has not escaped, would account for 
it by a tradition of a previous revelation 

It is clear that these beliefs cannot be treated 
as being all upon the same level Mascots are 
undoubtedly largely a result of fashion, and in a 
number of cases—probably the majority—the 
owners would deny any faith m their efficacy 
They are just for luck The spiritualist, how 
ever, holds his convictions with something of the 
fervour of a religious zealot, yet taking the beliefs 
as a whole they have one dement in common 
^They represent a reversion to %Vvery primitive 
point of view 

The revival of the mascot and other forms of 
the occult has been confined to the upper and 
well to do classes Among the lower and 
less educated classes of Europe belief in certain 
forms of magic has never died out, it goes back 
to prehistoric times In the Mediterranean the 
belief in the evil eye retains all its old vitality, 
at Naples, during the current year, an old woman 
was harried as a witch, and a sheep s head, 
wrapped in human hair fastened with forty three 
large nails, found m her possession, was seized 
by the police and burned in a church at the 
request of the excited populace In the recent 
elections in Italy a political party of gam¬ 
blers was formed, also at Naples, of which 
the chosen representatives were noted for the 
magical powers which they placed at the 
•hrvice of their cbents In this country the belief 
m the witch has not diet^out—in 1906, at Thames 
Police Court, a reputed ^fcitch was convicted of 
obtaining money by means of a trick, and other 
cases have occurred since that date Loye-charm* 
and amulets against sickness and misfortune are 
common A potato (against rheumatism), an 
oddly shaped bone, a fossil, a thread of red silk, 
even a modi fied phallus in glass or other material 
worn as a pendant, are objects familiar to the 
collector These charms and amulets of the 
folk, * in both town and country, are more 
closely akin to primitive belief and less sophist- 
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cated than the mascot, but in both cases the 
psychological basis is i den tical. 

To the anthropologist it is a commoftplace that 
the belief w the efficacy of charms and amulets, 
like other forms of magic, rests upon ignorance 
of the operation of cause and effect In the primi¬ 
tive mind this arises from an imperfect know 
ledge of natural forces The owner of a mascot, 
though not unaware of the relation of cause and 
effect, ignores it and hopes to influence favour¬ 
ably antecedent conditions which are beyond his 
personal control The desire to learn what con 
ditions will prevail in the future, either from 
mere curiosity or m order that they may be 
controlled or utilised, as in a stock exchange 
gamble or a bet, is responsible for the clairvoyant, 
the crystal-gazer, and other forms of fortune 
teller A further point of contact with primitive 
belief is that the use of the mascot implies faith 
in its efficacy, it has occult powers, a belief which 
differs in no way from that of the primitive mind 
that certain individuals and certain objects have 
mana In the use of the figure of a policeman a* 
a motor mascot we may even see a form of 
sympathetic magic by its means the owner may 
hope to escape the attentions of the real police 
man and the snare of the police trap 

A similar parallel can be drawn m the case of 
the whole hearted believer in spiritualism It re¬ 
quires little more than a superficial acquaintance 
with primitive animistic beliefs and practices to 
find their counterpart in the mental attitude and 
outlook of the modem spiritualist, while the 
medicine men, especially when, as is often the 
case, he is endowed with an abnormal mental con 
stitution and associated with a particular spirit 
or group of spirits, is the prototype of the medium 
and his control ’ 

To the sociologist this phase of modern 
credulity is of the greatest moment Religion, 
with the attendant moral codes, has, on the whole, 
proved one of the strongest factors in fttt pre¬ 
servation of the social structure Magic, wbett 
once it has served its purpose in the development 
of human society, has usually been antisocial, 
while spiritualism, at any rate in some of its 
recent manifestations, contravenes the generally 
accepted conceptions of religious belief A' 
certain amount of intellec tu al scepticism may be* 
regarded as a healthy and necessary dement la 
any society, but should the place of religion bn 
taken by a reversion on any extended scale to 0 
wholly primitive mode of thought, the prospect 
affords faud hope of social security and progress, 
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Education and World Citizenship 
The Salvaging of CwQuation By H G Wells 
Pp 20a (London Cassell and Co , Ltd) 
7X 6 d net 

BOOK by Mr Wells, and especially a book 
on education, is always important The 
Salvaging of Civilisation ’ is no exception Part 
of the book has already been published as a separ 
ate essay, part of it consists of lectures to an 
American audience, and a third part was doubt 
less prepared for the present volume, but it all 
fits together, because it all belongs to Mr Wells s 
remarkably clear and orderly thought 

In his Outline of History Mr Wells has 
sketched in amazingly firm lines the uncertain 
origins of our race In the present book he prc 
sents, with the same firm touch, our equally un 
certain future It would be tempting to compare 
Mr Wells as historian with Mr Wells as 
prophet, for this is a prophetic book It is con 
cerned with the purpose and future of mankind 
but with the distant, rather than with the imme 
diate, future Mr Wells has gone scouting far 
ahead of those whose principal concern is with 
the next step towards international co operation 
and world citizenship In this volume he tells us 
what he has seen of the distant goal but he has 
little to say of the first practical steps towards it 
One thing, however, he is sure about If the 
goal is ever to be reached, it is education that 
will get us there “The task is not primarily 
one for the diplomatists and lawyers and poll 
bcians at all It is an educational one 

It is true that thought tends always to end m 
action, and it follows that deeds are the ultimate 
(and ideas only the intermediate) product of a 
system of education The universities, for ex 
ample, because of their increasing concern with 
applied science, especially dunng the war, are 
realising that theur business is not only to dis 
cover and to disseminate knowledge, but also, to 
see that practical effect is given to it The prac¬ 
tical effect here in question is no less than the 
political reconstruction of the world, so thft, as 
Mr Wells acknowledges, politicians, as well as 
educators, have a part to play, but ‘ world wide 
educational development and reform are the neces 
saty preparations for and the necessary accom 
paniments of a political reconstruction of the 
world The two are the right and left hands of 
the same thing Neither can effect much without 
the other n But In the beginning, and for most 
6f the way, it is the educator rather, than the poll 
ddan that plays the tltle-rdls m Mr Wells’s out¬ 
line oi history yet to be 

Ift then, the end of education, like the end of 
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thought itself, is action, we are not to be edu 
cated passively to imagine, but actively to seek, 
the ideal future for mankind, and our immediate 
purpose must be to find release from the conten¬ 
tious loyalties and hostilities of the past which 
make collective world wide action impossible at 
the present time, in a world wide common vision 
of the history and destinies of the race ” This 
purpose is to be central and dominant in the out 
look that is to result from Mr Wells s scheme of 
education (We remark parenthetically that Mr 
Wells s recognition of the supreme importance of 
purpose in the make up of character might lllus 
trate f further examples were needed, how 
closely many of Mr Wells s views accord with 
much th it is best in modern thought on educa 
tion But there are some of Mr Wells s opinions 
that would not obtain assent from those who are 
most competent to judge Thus residence and 
tutorial superintendence were considered by New 
man to be of the first importance in university 
education but Mr Wells thinks that an under¬ 
graduate of Tnifety College, Cambridge, has no 
very marked advantage ’ over an evening student 
in a northern industrial town) 

Mr Wells further recognises that, to get things 
done, there must be unity of purpose among large 
numbers of men and women as well as strong 
purposes dominating each of them individually 
It is manifest that unless some unity of purpose 
can be achieved in the world the history of 
humanity must presently culminate in some sort 
of disaster But the unity which Mr W ells 
rightly demands for the central purposes of men 
and women the world over, he would also have 
for a large part of their outlook on the universe 
Unity of outlook upon natural science, upon his 
tory, and upon literature, as well as upon the aim 
and purpose of human progress, he would secure 
by means of common text books— The Bible of 
Civilisation —always being revised, but always 
and everywhere in use Many of his readers will 
find this suggestion revolting, but they would be 
ill advised to reject it without the most earful 
scrutiny hrom many paints of view it is far m 
advance of modern practice Middle aged students 
of mathematics will gratefully remember what 
Clerk Maxwell called 

Hard truths made pleasant 
By Routh and Besant 
For one who hvsn t 
Got too much sense * 

The codification of elementary applied mathe 
matics by these great Cambridge coaches enor 
mously facilitated the progress of most students 
who "would otherwise have had to depend upon 
comparatively incompetent teachers and 'over 
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much tedious lecturing * as Mr WeU» has it. 
It created, among Cambridge matbematiciana, a 
school of thought that was probably advantageous 
to their subject a* well u to themselves 

But Mr Wells a scheme of worldwide edeca- 
turn, hhe the natkmsl system of education fore 
ybadowetf for England in Mr Fisher s great Act 
of 1918 jtepends for its realisation upon the 
money being-available Mr Wells has no doebt 
Wher e (he money is to come from, and, in truth, 
there can be little doubt about the matter Ac 
cording to a recent American book, the United 
States spent last year no lees than 93 per cent 
of the national revenues epon wars old and new 
that is, on war loan charges, on war pensions 
and on maintaining military and naval forces 
Great Britain, not being made up of forty eight 
States with separate incomes, naturally spent a 
smaller proportion of her national income on war 
charges, bet last year, and again m tire Esti 
mates for this year, tbs proportion of (fae national 
revenues that this country is spending on wars 
old and new Is no less than 64 per cent —more 
than twelve shillings in every pound of taxes 
When we remember that a simple agreement 
between a few great naval Powers Is all that is 
needed to abolish battleships and that a battle 
ship costs m capital, some 8 000 000 1 sterling 
or, m income (for interest, depreciation, and re 
pairs but not including personnel), 1,000 cool a 
year—more than ten times the British contribu 
turn to the League of Nations—we wonder that 
this ntopey is not diverted to remunerative ex* 
pendhure The whole contribution of the British 
Government to university education is only 
2 000 cool (of which half a million pounds is a 
special grant for superannuation purposes) this 
year, and used to be much less It is thus equal 
to (he cost of maintaining the structure and equip 
mint of two battleships Mr Wells says that we 
need to press for a ruthless subordination of 
naval, military and Court expenditure to educa¬ 
tional needs At all events we need to come to 
an agreement with die other nations of the world 
most of whose incomes, are at present in* 
sufficient to meet their expenditure, for a general 
limitation of armaments, that would enormously 
reduce the burdens of taxation and set free far 
more than sufficient money to expand and unprove 
our educational organisations as rapidly as Is 
humanly possible 

Mr Welle s book is marred by minor defects 
which are only minor because of the greatness of 
the whole Thus be would apparently have fats 
readers believe that the werld commonwealth, 
whioitHbe regards an the ultimate goal, shahid fee 
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attained by lb* utart eeba tw aB eo rpHor sg ^awtust 
tag seventy or eighty indepe nde n t sover ei g n 
States of the world into a single super StaJ* 
Such a first step would certainly be a false step, 
even if it were in any way practicable Hw 
would it, for example, be possible to persuade 
Japan to place the control of her destinies m the 
hands of a Parliament, Congress, or Assembly 
most of the members of which would be of Euro¬ 
pean race 9 The first step towards increasing the 
political unity of the nations is surely their co 
operation id multifarious works for the benefit of 
mankind, and especially in the abolfttou of world 
war This is what is being done by the quite 
inadequate League of Nations at Geneva," which 
consists, after ah, of forty*eight sovereign States 
representing three quarters of the population of 
the earth 

Moreover, Mr Wells is sorely mistaken ui sup 
posing that we must get nd of patriotism if we 
are to have an adequate sense of world citizen 
ship Loyalty to a smaller group is not neces 
sarily inconsistent with higher loyalty to a larger 
group that includes the smaller An undergraduate 
who is asked to play for his university and for 
his college on the same day will play for his uni 
versity, and not for his college but he is not on 
that account less loyal to his college The York 
shireman or the Cornishman who loves his county 
is not on that account an infermr Englishman, 
nor is one who loves England likely to be a less 
loyal member of the British Commonwealth of 
nations than one who has no feeling for his own 
people nor, again, has it ever been suggested 
that loyal members of the British Commonwealth 
are on that account feebler supporters of the 
League of Nations J C M G 

Practical Chemistry 

(1) Introduction to Qualitative Chemical Analytu. 
By Th W Fresemus Seventeenth edition 
Translated by C Ainsworth Mitch elL 

Pp xx + 954 (London J and A Church 1U, 

1921 ) 361 net 

(a) A Text booh 0/ Practical Chemistry By 
G F Hood and Major J A Carpenter. 

Pp xu+537 (London J and A Churchill* 

193V) an net 

(3) Pubhc Health Chemical Analytu By R C. 
Frederick and Dr A Forster Pp vln+aojh 
(London Constable and Co, LuL, iqao,> 
air net> 

(1) r THfi treatise* 00 chemical anafasw** 
I qualitative and ijpashtatnra **ptahnS» 
ao far bash *4 1840 by Keategm* Freeholds* 
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the original proprietor and director of the well- 
known Wiesbaden laboratory, have enjoyed an 
aAmoat unchallenged position in Germany as 
standard works for more than three quarters of 
a century During that period they have been 
frequently revised and reprinted English editions 
of these works have boen published by the 
firm of J and A Churchill at various times, 
.and are, of course, well known in this 
•country and m America, but have never 
acquired the same popularity as in Ger 
many Manuals of chemical analysis written 
by English and American authors have been 
found more suitable for class and laboratory in 
struction Chemical analysis is, of course, an 
art which can be acquired only by practice, and 
a book on the subject should be substantially a 
made ms cum, which is defined to be anything, 
especially a hook or manual, a person carries with 
him for daily use Now this is precisely what 
the works of Fresenius are not They have 
grown so unwieldy that it is impossible to use 
them as manuals or as the constant companion of 
the student on the laboratory bench They are 
to be regarded rather as works of reference to 
be consulted m the college library, in which the 
learner may hope to find an account, more or less 
detailed, of every thing connected with the subject, 
arranged systematically, and with bibliographical 
references to the original sources of information 
Mr Mitchell’s book is a translation of the 
seventeenth edition of the original work brought 
up to date and made to conform with modern 
conceptions by Dr Th Wilhelm FreBenius In 
its English dress it is a portly octavo volume of 
nearly jooo pages, and is, m effect, a text book 
on general chemistry with special reference to 
qualitative analysts Presumably, in its present 
form, it is primarily intended to supplement the 
course of lectures given m the Wiesbaden school 
It has been translated into English with meticu 
feu* care, and so preserves certain blemishes 
which are characteristic of the original Prac¬ 
tically all die bibliographical references are to 
German periodicals, and largely to Fresenius • 
ZoiUehnft fUr analyttsehe Chenue. German 
names, oi course, preponderate English, French, 
And American chemists have made notable con¬ 
tributions to analytical chemistry, but Chair names 
are conspicuous by their absence. Mr Mitchell is 
Ike editor of the Analyst, and he must have been 
Sttruck by the entire omission of any reference to 
Jfelt journal, which now extends* to forty-six 
afetonee. Surely m this mass of analytical kteca* 
fe*e ikm muat be an occasional gram of wheat 
.Urtjcetlgfat hove'keen showed to germinate in e 
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foreign sod We do not know if tbe English 
editor was in any way restricted, but in preparing 
the translation for English speaking peoples it 
was, we think, desirable that he should conform 
to generally accepted English nomenclature and- 
terminology When the International Committee 
on Atomic Weights was created one of its earhest 
duties was to unify the nomenclature of the 
elements Not only were the atomic weights 40 
be made uniform throughout the various nations 
which were represented on the Committee but 
also the names and symbols of corresponding 
elements The general principle suggested was 
that the original name should be retained This 
recommendation, although adopted by the Amen 
can French and English representatives, was 
systematically ignored by their German col 
leagues Glucunixn, which was discovered by 
Vauquelin, was still called beryllium, apparently 
for no other reason than that Klaproth had so 
termed it Columbium was first detected and so 
named by Hatchett in 1801, but this element is 
invariably called niobium by the Germans because 
Rose in 1844 bad inferred the presence of a new 
clement which he had thus named, in the colum 
bites of Bodenmais It was afterwards found 
that Rose s supposed new element had no exist 
ertce, but as the name niobium hid been in 
troduced into German chemical literature, it was 
applied to Hatchett s columbium discot ered more 
than forty ytars previously We think there 
fore, in the light of these facts, Mr Mitchell 
would have been well advised to conform to 
Fnghsh Trench and American procedure 

The book is free from typographical errors, 
and has evidently been carefully read There 
are, however, a few errata which are duly noted 
but that the atomic weight of titanium should be 
48 1 instead of 40 1 (p 197) is not one of them 
(3) Messrs Hood and Carpenter s Text bjjfc 
of Practical Chemistry is claimed by its autlflR; 
to be ‘ a whole hearted attempt to indicate 
the best methods of doing everything " Wbafk 
ever may be thought of the claim, the book, in 
plan and execution, is m striking contrast with 
that just noticed Whereas that work is spea 
ally, and almost exclusively, directed to the sub 
ject of qualitative analysis, the present authors 
seek to cover the whole domain of practical chem 
tstry—inorganic and organic preparations, In¬ 
organic and organic qualitative and quantitative 
analysis by gravimetric, electrolytic, and yolu- 
metric methods, including gas analysis—within 
i the qompass of half the number of pages to which 
1 tbe work of Fresenius extends 
| Although the book and Its arrangement are, 
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apparently, largely based upon the experience of 
the authors as science teachers in schools it is 
-presumably intended for a higher grade of in 
a traction than that usually given to schoolboys 
Indeed the authors, at tunes think it unneces 
sary to mention certain elementary matters for 
the reason that they are probably already known 
to beginners They have however not been very 
consistent in this respect Very elementary 
things are occasionally treated at considerable 
length and space is thereby sacrificed to com 
parativeiy unimportant subjects which might well 
have been devoted to fuller details of more ad 
vanced or more difficult matters The work in 
fact suffers from a lack of a sense of propor 
tion it bears marks of haste in preparation as 
if the authors had not thought out with sufficient 
care the details of their scheme The general plan 
of the work is excellent but it would be quite 
impossible for any student however hard work 
mg to overtake the whole withfff the period 
usually allotted to his training The time given 
to the preparation of substances if he is expected 
to make any considerable proportion of those enu 
merated would alone consume a large fraction of it 
Under the direction of a capable teacher the 
book is calculated to be of service if judiciously 
used as a laboratory manual Anyone who had 
worked through it with due attention to its 
directions would be well equipped with a know 
ledge and experience of operative chemistry 
(3) The little work on Public Health Chemical 
Analysis by Mr R C Frederick and Dr 
Aquila Forster is apparently designed for the 
use of the Medical Officer of Health who may be 
called upon to make analytical inquiries or 
may desire to inform himself of the methods 
employed by the Public Analyst m connection 
with matters with which he is directly con 
qerned After a somewhat bald introduction 
the general principles of gravimetric and 
volumetric analysis, the book deals with such 
subjects as the chemical examination of air 
water sewage, trade waste and effluents 
the analysis of ordinary foods, such as 
milk and milk products flour, bread sugars 
jams confectionery, proprietary foods alcoholic 
liquors, tea, coffee, cocoa and condiments the 
detection of metallic poisons in foodstuffs, disin 
fectants soap; rag flock, etc. The methods de 
scribed are thole in common use by analysts, and 
present 00 features of novelty They may be 
accepted as trustworthy ami well within the 
competence of an officer who may only occasion 
ally be required to undertake them The book is 
well printed, adequately illustrated, and pro 
vided^rtth^i good index 
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The Nature of Mea 

The Ortgin of Man and of his Superstitions By 
Carveth Read Pp xii+350 (Cambridge At 
the University Press, xgao) i8r net 
NE of the legacies left by the Darwinian con 
troversy has been an intense interest in the 
highly speculative questions centring round the 
transition that took place from our semi human to 
our human ancestry The subject has an intense 
fascination for many and they will find ajnple 
room for the exercise of their imagination while 
reading the mass of material brought together by 
the author in support of his hypothesis He 
assumes that our early ancestors were large 
anthropoid apes which took to hunting and a more 
carmvorousdiet and thus changed profoundly their 
former peaceable fragivorous habit Thus 
there was a selection of those qualities most 
effective for hunting game Some of the Primates 
used unwrought weapons co operated in defence 
and could communicate with each other—0 g the 
early hunters went in packs and thus resembled 
woWes indeed man became at first a sort of 
wolf ape 

In toe course of his reflections upon the nature 
of man the author concludes that man, in char 
acter is more like a wolf or dog than he is like 
any other animal Hence toe Nordic sub race 
[of toe Mediterranean we may suppose] with its 
fair hair has the appearance of an Arctic 

beast of prey like the polar bear The adoption 
of a hunting life had many consequences each 
pack had its own hunting ground hence the idea 
of property co-operative hunting increased intelli 
gence The constructive impulse thereby be 
came an absorbing passion and the use of lan 
guage was stimulated The first wars, probably, 
were waged for hunting grounds, thus the more 
virile and compact of the wolf ape packs 
predominated, and presumably led to that triumph 
of Nature the Arctic beast of prey —toe Nordic 
sub race Sports and games have been stimulated 
by toe hunting life Further, I offer the tug 
gestion that the origin of laughter and the enjoy 
ment of broad humour may be traced to 
occasions of riotous exhilaration and licence ’ fol¬ 
lowing on a successful hunt Hunting life does 
not explain, says toe author, the origin of mag¬ 
nanimity, friendliness, etc 
Mr Read then turns to toe origins of beliefs 
Savages of the lowest culture have few beliefs 
that can be called positively injurious Taboo* 
do more good by protecting person, property, and 
custapa than they do ham by restricting tie tkfc 
of foods Many rites and observances m 
sanitary Toteauam rarefy does ahy ham, 
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may once have symbolised usefully the unity of 
social groups Totemic and magical dances give 
excellent physical training, promote the spirit of 
co operation, are a sort of drill ’ 

The hunting pack fell to pieces owing to a 
variety of causes, but the situation was saved by 
the rise of magic—due to a "belief in mysterious 
forces and from confusing coincidence with causa 
tion ”—and the magician or wizard, who kept the 
group together by his power to ‘make the boldest 
tribesmen quail" This process of consolidation 
was helped on by the growth of animism— a con 
fusion between dreams and objective experience 
—and the strengthening of the power of ruling 
families The rest of the book is occupied with 
a discussion on more or less conventional lines of 
the origins of belief The author examines the 
various theories of Frazer, Tylor, Lang, and 
others, but it is not easy to see where lies the real 
connection between this and the opening parts of 
the book 

It is difficult to express an opinion in a few 
words on an argument which deals with matters 
mainly beyond our ken Discussions can scarcely 
be termed scientific” that begin with wholly 
hypothetical stages of society such as the hunting 
pack of wolf apes ” The author evidently has 
not studied the actual facts concerning hunters 
or he would have seen that his theory breaks 
down for the reason that existing hunting peoples 
approximate more closely to the higher anthropoid 
apes than to his hypothetical wolf-apes More 
over, what evidence has he that early man was 
warlike, or that he went about in packs ? 

The book has several misprints p v , 1805 for 
I 9 ° 5 » P * 9 ®» Puranas for Punan Boschmans for 
Bushmen, p 61, Battus, ? Battas of Sumatra 
The author is also given to repetition —e g on 
pp a, a8, and 33 he tells us that anthropoids 
"occasionally eat birds’ eggs and young birds 
the gorilla has been said to eat small mammals ' 
W J Perry 


Principles and Practice of Psychotherapy. 
Psychology and Psychotherapy By Dr W 
Brown With a Foreword by Dr W A 

Turner Pp xi + 196 (London Edward 

Arnold, igat) 8r 6 d net 
NTO this small book Dr W Brown has suc¬ 
ceeded in packing a great deal of information 
on a subject which is now attracting widespread 
attention In bis preface he enters a timely warn¬ 
ing, which is supported by Dr W A Turner in 
his foreword, that an essential pre-requisite for 
She practice of psychotherapy is a sound know 
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ledge of general medicine, and particularly of 
neurology and psychiatry 

Dr Brown has attempted to crowd so much into 
such a small compass that rather abrupt changes 
of theme somewhat interfere with the progressive 
development of a guiding line of thought The 
early chapters discuss in a lucid manner the 
mechanism of dissociation and repression, which 
introduces us to the conception of the unconscious 
and the interpretation of dreams Much con 
sideration is devoted to the views of Treud and 
Dr Brown indicates clearly where and why he 
cannot altogether accept them The section deal¬ 
ing with emotions is rather scanty for so important 
a subject and here, perhaps Freud s views are too 
summarily dismissed A special section is allotted 
to the psychoneuroses of war the great value of 
this contribution lies in the fact that Dr Brown 
had unsurpassed opportunities for studying both 
the very early cases immediately behind the line 
in France Snd later the more chronic cases which 
were met with in the special neurological hospitals 
at home This twofold experience enables him 
to point out certain differences in type and to 
emphasise the great importance of early treatment 
in mental disturbances 

Dr Brown has already published m various 
medical journals many articles dealing with his 
views on the principles underlying psychotherapy 
and in this volume he seeks to ciystallisc them 
He considers that there are four relatively mde 
pendent factors at work, namely, psychocatharsis 
or abreaction, psychosynthesis or reassociation, 
autognosis or self knowledge, an<f finally the per¬ 
sonal influence of the physician On the first of 
these factors he lays great stress but indicates 
that the essential aim of them all is self-know¬ 
ledge He seems to have coined the term aulo- 
gnosis to designate a therapeutic process con¬ 
sisting of a small imount of mental exploration 
combined with a great deal of explanation and 
persuasion Certainly no Freudian would allow 
that it is in any way comparable to a psycho¬ 
analysis 

The last section of the book is a most interest¬ 
ing little discourse on that bugbear of philosophy, 
the interrelationship of body and mind Though 
he does not definitely commit himself, it would 
appear that Dr Brown leans more to the theory 
of Bergson as unfolded in ‘ Matter and Memory ’ 
than to any of the alternatives He makes no 
mention of the more recent thoroughly monistic 
system of Kempf 

It is, however, not a little surprising to find 
that Dr Brown refers to telepathy m terms which 
would imply that it is no longer a debatable 
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theme, and uses it conveniently u a possible 
detonation of certain obeoure phenomena wf * ' 
re^iltre a great deal of further Investigation 
Apart from the few criticism* which we have 
made the book give* an admirable elementary 
presentation of it* subject-matter, and may con* 
fldently be recommended to every student Of 
psychology Alfred Carver 


Torres Strait and its Echinoderms 
Department of Mann* Biology of the Carnegie 
Institution of Washington Vol x , The 
Echtnodei'tn fauna of Torres Strait By 
Hubert Lyman Clark (Publication No *14 ) 
Pp viu + 333+38 plates (Washington DC 
The Carnegie Institution of Washington, 19a 1 ) 
15 50 dollars 

O NE result of an expedition to Torres Strait 
organised by the Carnegie Institution of 
Washington in 1913 has been that depart 
ment of marine biology of that institution has 
published an admirable memoir on the Echino- 
derm fauna by Dr H Lyman Clark The 240 
species there found are critically examined, as Well 
as fifty species from adjacent regions Motes on the 
habitat and habits are furnished in many cases 
Forty one new species were discovered, and some 
are here described for the first time, many of 
these and others are illustrated by photographs 
and a number are represented in their natural 
colours from drawings by Mr E M Grosse, of 
bydney, on nineteen exquisite plates lithographed 
by Mr H £> Burton at the Government Printing 
Office of New South Wales The technical and 
artistic skill here displayed do justice to the ex 
treme beauty of the objects 
The chief interest of the memoir lies in the 
light that Dr Clark s careful analysis of the 
Echinoderm assemblage sheds on the geo 
graphical changes which led to the formation of 
Torres Strait C Hedley s hypothesis of a 
Queensland gulf in Mesozoic times receives no 
support from the echinoderms What may he 
called the original echinoderm fauna was, in Dr 
Clark s opinion, on the north west side of the 
present continent, and was of East Indian origin 
and Indo Pactfio composition On the other 
hand, confirmation is afforded for Hedley'* view 
that, as land areas east of New Guinea subaided, 
the Coral sea became connected with the Pacific, 
its western shores also receded until the Great 
Barrier Reef was formed This tea was invaded 
by echinoderm* from the Pacific, and these now 
compose the distinctive fauna of the Barrier Reef 
and (be Murray islands, and to some extent that 
of southern Queensland and New South Wales ] 
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Continued subsidence on both sidea led m law* 
to the formation of Torres strait, and the East 
Indian echinoderms then migrated eastward and 
southward to the Queensland coast and Barrier 
Reef, where they mingled with the Pacific Mini 
grants The latter, however, have not passed 
westwards through the Strait 
The echinoderms on which these conclusions 
are based, though representing all the living 
classes, are confined to those from shore waters, 
and the argument postulates that their migration 
must follow the shifting of the coasts and cannot 
be greatly affected by the dispersal of pelagic 
larvae through currents The actual facts of the 
distribution are certainly more consistent with 
this assumption than with the opposite opinion 
of Mr Jeffrey Bell Dr Clark has used, and 
used with masterly skill, tbe facts at his disposal, 
but over and over again he has to deplore the 
incompleteness of out knowledge Some areas 
are still untouched by the collector, for instance 
the Gulf of Carpentaria, in the very heart of the 
region under discussion, and the southern coast 
of New Guinea just to the north of it From 
other important areas We have but the chance 
dredgings of a few cruises, and even where a 
more careful search has been made it ha* been 
restricted to a brief period, of the seasonal 
change* nothing is known beyond the fact of their 
occurrence What rich harvest may follow from 
more extended exploration and more intensive 
study of selected areas is abundantly indicated by 
Dr Clark s learned and suggestive survey 

FAB 


Our Bookshelf 

From the Unconscious to the Conscious By 
Gustave Geley Translated by Stanley de 
Brath Pp xxvm+338 (London William 
Collins, Soils, and Co , Ltd , 1920) 17s 6 d 
net 

There is a well known fact of biology called the 
histolysis of the insect, which was first invest! 
gated by Weissmann in 1864. When the insect 
has completed its larval stage and enters into the 
pupal stage, its tissues disappear, leaving none of 
their former cellular elements, all are converted 
into an apparently homogeneous mass, out of 
which the imago is generated de novo 
There is a lady, known in mediumistic circles 
as “ Eva ’’ of rather unprepossessing appearance 
to judge by her photographs, who p os se ss e s • 
power of what is nailed materialisation She » 
by no means unique in the possession of this 
faculty but she has been trained, we are tokj, to 
give the moot perfect exhibition of it which has 
yet been Icnown At great personal discomfort 
often apparently involving actual path, under the 
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condition* of hypnotic trance and in a specially 
contrived darkened cabinet, the is said to exude, 
chicly from the natural orifices of her body, a 
plastic, amorphous substance which assumes (as 
Hamlet said of his father’s ghost) a questionable 
shape, usually a face or a hand. The shape is 
three-dimensional, and the author of this book, 
who has studied the case at first hand and under 
his own conditions in his own laboratory, tells us 
that he has himself touched it and even felt the 
bones beneath its skin. The exuded substance, 
notwithstanding its assumption of this solid shape, 
is invariably, and generally expeditiously, re-ab¬ 
sorbed by the lady, and the suggestion is that it 
could not be detached or amputated without 
serious, if not fatal, injury to the lady. 

The theory expounded in this book is that these 
two phenomena, the histolysis of the insect and 
the materialisation of the lady, are fundamentally 
and essentially identical, and the study of them 
has led the author to formulate a new principle, 
which he names dynamo-psychism. This, he 
claims, is a scientific principle which finally solves 
all the problems of life and evolution. As a philo¬ 
sophy it has had, he tells us, its forerunners in 
Schopenhauer’s theory of will and in von Hart- 
nnusn’s theory of the unconscious; but the great 
merit which is claimed for the new formulation 
is its overcoming of the pessimism inherent in 
those theories. H. W. C. 

(t) The Copernicus of Antiquity (Aristarchus of 
Samos). By Sir Thomas Heath. (Pioneers of 
Progress. Men of Science.) Pp. v + 59 - 
(London: S.P.C.K.; New York: The Mac¬ 
millan Co., 1910.) as. 6 d. net. 

(t) Kepler. By W. W. Bryant. (Pioneers of 
Progress. Men of Science.) Pp. fia- (Lon¬ 
don : S.P.C.K.; New York: The Macmillan 
Co., 19*0.) ai. 

(1) The first of these two little books is the work 
of a master-hand. Sir Thomas Heath published 
in 1913 a valuable edition of the only extant 
writing of Aristarchus, preceded by an introduc¬ 
tion of more than 300 pages, in which he gave a 
critical history of Greek cosmology up to the time 
of Aristarchus. In the present little book he also 
begins by giving a rapid sketch of the various 
systems of the world proposed by .Greek philo¬ 
sophers. The statements of ancient writers are 
next quoted, proving beyond dispute that Aris¬ 
tarchus really put forward the heliocentric 
hypothesis. We could have wished that it 
lad been shown hi more detail how Aristarchus 
may have been led to propose this wav of “ saving 
the phenomena." Lastly, there is an account of 
the oooteats of the treatise of Aristarchus on tie 
sixes and distances of the sun and moon, which 
is of considerable mathematical interest. 

(a) Mr. Bryant's account of Kepler’s life and 
work, though very readable, is sot altogether 
satisfactory. The description of hpw the fit** two 
laws of Kepler were found is not clearly e xpres sed 
and is.Incorrect in many details. When attad- 
NO. *701, VOL. 107 } 


ing to Kepler’s ideas on gravity it should 
have been pointed out that his force wag tangential 
to the orbit and not directed to the aun. Of . 4 he 
work on the harmony of the world wi-r are 
told that “ the fifth book contains a great deal of 
nonsense." That Kepler distinctly states that 
the harmony is only a mathematical conception, 
and that there is not really any music of the 
spheres, is not mentioned. The portrait given as 
a frontispiece is not of Kepler. 

Cocoa and Chocolate: Their Chemistry and Manu¬ 
facture. By R. Whymper. Second edition, 
revised and enlarged. Pp. xxi + 568 + xv 
plates. (London: J. and A. Churchill, 1921.) 
42*. net. 

The first edition of this book appeared in 191a, 
and quickly established for itself a reputation 
as a useful book of reference, especially in 
connection with the problems of cocoa and choco¬ 
late manufacture, as distinct from those of cacao 
cultivation and preparation. The second edition 
has been largely rewritten and brought up to 
date—a.considerable task in view of the impor¬ 
tant changes which have taken place in cacao 
production and chocolate manufacture since 191a. 

The book is divided into three parts: (1) the 
history, botany, and agriculture of cacao; (2) the 
manufacture of chocolates and cocoa powders; 
and (3) the chemistry of cacao and its products. 
The few defects of the first edition were nearly 
all in part 1, and have been remedied, so that the 
book is now a reasonably complete account of 
the whole industry It is well produced, and is 
provided with a good index and numerous care¬ 
fully selected illustrations. Presenting, as it does, 
a broad survey of the whole subject, it should be 
particularly useful at the present time, when 
chocolate manufacture, at any rate in this country, 
is at a somewhat critical period in its history. 
Mathematical Papers for Admission into the Royal 
Military Academy and the Royal Military Col¬ 
lege and Papers in Elementary Engineering for 
Naval Cadetships and Royal Air Force for the 
Years 1911-1920. Edited by R. M. Milne. 
(London: Macmillan and Co., Ltd., 1931.) 
ioj. 6 d. 

All the papers described in the title which have 
been set during the last ten years are here 09k 
lected in a single convenient volume. The answers 
to the questions, where necessary, have been p 
vided by the editor at the end of the book. To 
those who are engaged in preparing candidates 
for Army examinations this publication win be 
ext re mely useful. 

Scurvy: Past and Present. By Prof. Alfred F. 
Hess. Pp. vii + 279. (Philadelphia and Lon¬ 
don : J. B, Lippincott Co., 1920.) 18s. net. 
Prop. Hess gives in this work the results of an 
exhaustive study of scurvy in all its aspects—Its 
history, pathology, causation, symptomatology, 
diagnosis, and treatment The bibliography 1* 
most complete. The work is very oonviactag. 



NAtUKb 


LAwwst 4; 1931 


**4 


Letter* to the Editor. 

fTto Edttor dots not hotd hlnudf respomiM* for 
Opinions expressed by his correspondents. S either 
tan he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. So notice is 
taken of anonymous communications.] 


Having read with interest the letters by Prof. 
Wood-Jones and Mr. Julian S. Huxley in Nature 
for April 21 and 28 respectively, I send some 
observations of my own which seem to have a 
bearing on this subject. In the early 'nineties I was 
engaged in the devdopment of the meteorological kite 
of the Hargrave pattern, which was adopted at the 
Blue Hill Observatory for lifting self-recording ap¬ 
paratus in the air, and later adopted by the various 
bureaus of the world for aerologtcal research. This 
work brought me In contact with the early pioneer 
workers on the problem of flight in the United States— 
Langley, Chanute, the Wrights, Cabbot, Means, Millet, 
and others—and I occasionally cooperated In experi¬ 
ments on the lifting and driving powers of various 
devices. One of these was a device in which a stiff rod 
had attached to one end a flexible rod of bamboo, one 
end of the bamboo strip being tied near the end of the 
rigid rod and the other about one-fourth of the way 
down, so that the bamboo rod formed a loop, over 
which was drawn a covering of cloth. Now, if one 
took the free end of the rigid rod and waved the end 
containing the bamboo loop up and down, he was 
immediately turned round by a forward motion of 
the outer end of the rigid rod. The reason of this 
dearly was that when he lifted the rigid rod upward 
the flexible loop bent downward, ana there was a 
component of air pressure forward, while when he 
moved the rigid rod downward the flexible loop bent 
upward, and there was still a component of air pres¬ 
sure forward. When vibrating the rod up and aown 
there was a persistent forward thrust, and this thrust 
was so great when the vibration was rapid that the 
operator was turned completely around in his tracks 
as on a pivot. 

In 1905 I was in charge of the Ties ere nc de Bort 
and Rotch Expedition for exploring the atmosphere 
with balloons and kites over the tropical part of the 
Atlantic. The Otaria, on which we travelled, was a 
small boat not much more than 100 ft. in length, 
with the decks near the water, so that I had an 
excellent opportunity of studying the movements of 
flying-fish, which we saw in great numbers. 

As these fish left the water the powerful lateral 
strokes of the tail which lifted them into the air could 
be plainly seen. As they rose Into the air the pectoral 
fins vibrated with great rapidity, and my earlier ex¬ 
periments with the rod and flexible web led me to 
believe that exactly this same principle was used by 
the flying-fish to drive Itself forward. The forward 
part of tine pectoral fin is rigid and the rear flexible, 
so that its rapid vibration gives a strong propelling 
force. When the fish had gained velocity and the 
firing impulse given by the tail had culminated, the 
fins ceased to vibrate and were used as aeroplanes, 
on which it glided .forward, slowly sinking until its 
tall touched the water, when another lateral stroke 
lifted it into the air and the process was repeated. 
In this way the fish could remain in the air for long 
flights when necessary. The onlv way in which the 
motion differs from the flight of birds is that the 
vibration of th« fin* probably gives no lifting force, 
hut only a . forwa rd driving force, and the fish needs 
to depend on the tail-strokes for the lift Had the 
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fish developed a concave undersurface of the fin it 
could probably have obtained both lifting and pro¬ 
pelling force from the fins. H. H. Clattom. 

Oftana Meteorologies, Buenos Aires, 

June so. 

Tbs Colours af ir o ath o i on Pittas. 

The phenomena of breath-figures on glass are of 
considerable interest, and have been written upon in 
the columns of Nature by the late Lord Rayleigh, 
Dr. John Altken, and others. One specialty interest¬ 
ing aspect of the subject to which I have recently 
devoted some attention is the explanation of the 
beautiful optical effects exhibited by breathed-on plates 
of glass. If a dean, cold plate of glass is lightly 
breathed on and then held in front of the eye, end if 
a small distant source of light is viewed through it, 
coloured haloes will be seen surrounding the source. 
The characteristic feature of the halo exhibited by a 
moderately heavy (but not too heavy) deposit is that 
the outermost ring in it is achromatic, with a reddish 
or brown inner margin, followed inside by a succes¬ 
sion of rings of various colours. As the film of 
moisture evaporates, the halo contracts and the coloured 
rings move Inwards, ultimately disappearing at the 
centre of the halo. The entire halo presents a 
radiating fibrous structure. 

The explanation of these phenomena presents some 
difficulties. One is tempted to suppose (as, indeed, 
DonW and Exner have already) either that the 
minute droplets of water condensed on the plate 
which diffract the light are of approximately emial 
size or that they are arranged at more or lest 
constant distances from each other. A microscopic 
examination of the condensed film shows, how¬ 
ever, that neither of these suppositions is anywhere 
near the truth. The size of the Individual droplets 
shows a variation of several hundred per cent, and 
their arrangement in the film is entirely Irregular, 
being determined presumably by the presence of in¬ 
visible condensation nuclei on the surface of the plate 
—a vieuc -that is strongly supported by the fact that 
successful deposits on the plate are seen under the 
microscope,to preserve the same configuration with a 
surprising degree of accuracy. Further, if the size of 
the droplets were the determining factor in the pro¬ 
duction of the diffraction haloes It would be difficult 
to understand why as they evaporate the rings In the 
halo should contract In size. 

These facts necessitate an entirety different sup¬ 
position regarding the element of regularity In the 
film which enables It to give'rise to a recognisable 
system of coloured diffraction haloes. Measurements 
I have made seem to show that the droplets in the 
film—whether large or small—have practically all the 
same angle of contact with the surface of the plate, 
this angle of contact diminishing as the film 
evaporates. The formation of the coloured haloes it, 
on this view, due to the passage of the light through 
the minute lens-shaped droplets; the maximum devia¬ 
tion of the light determined by the common angle of 
contact fixes the position of the outermost achromatic- 
halo, and the colour-sequence following within it 
would be practically the same for all the droplets 
irrespective of their size. This would also furnish a 
satisfactory explanation of the contraction of the halo 
as the film evaporates. C. V. Raman. 

23 Oxford Road, Putney, g.W.ij, July a 6 . 


The article o* my recent little book on M Mutations 
and Evolution Jf In Nature of July 14, p, <36, shows 
such insight tn the exposition of soma of the vWws 
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there eet forth that it may teem ungrateful of me to 
venture to reply to anything the reviewer has written. 
Nevertheless, there is one important point in which 
I feel that my argument has been missed. My con- 
ceptions of the relation between recapitulatory and 
mutational characters are not easy to state clearly in 
a brief space, and I am willing to admit obscurity in 
.certain passages, as evidenced by your reviewer’s 
failure to grasp my meaning, but I am not willing 
to plead guilty to the more serious charge of 
obscurantism. 

The argument was not that mutations are limited 
in their scope by the existence of non-cellular struc¬ 
tures in organisms, but rather that embryonic char¬ 
acters which show recapitulation, and at the same 
time imply re-adaptation of the organism, cannot have 
arisen by chance mutations in the germ-plasm, but 
must have arisen as environmentally induced responses 
which could become germinal only according to the 
principle of the inheritance of acquired characters. 

By general agreement mutations arise as such in 
the germ-plasm, i e. probably in the chromosomes. 
But there is another possible route into the germ- 
plasm, namely, via a modified soma (probably in its 
beginning a modified cytoplasm), ultimately affecting 
the germ-nudel. 

Orthogenetlc changes I placed in a third category 
as showing recapitulation and yet arising in the germ- 
plasm, since they are non-adaptational, and hence 
probably not environmentally impressed on the 
organism. The relations between these three types of 
characters arc admittedly obscure, but it does not 
follow that they are non-existent or that the con¬ 
ceptions regarding them are obscurantist. I wished 
particularly to contrast mutations and embryonic re¬ 
capitulatory characters from the point of view of 
organic structure, Indicating that the principles which 
will explain the one cannot adequately explain the 
other. R. Rugolbs Gates. 

King’s College, Strand. 

Prof. Gates’s restatement of certain points in his 
original argument, if more explicit, nevertheless meets 
but one of the issues raised in my article. Tb hnswer 
to the doubt therein expressed as to whether he him¬ 
self can be held blameless of (he offence with which 
he charges others, he pleads “not guilty.”. But if 
“ obscurantism ” (the author’s word, not min* be 
judged too harsh a verdict on the passage ciStd, 
obicurum per obscuriut in respect of this particular 
statement—and others—is not to be gainsaid. And 
shall we even then acquit the author on the more 
serious count? Or will the general reader desirous 
of comprehending the relation of Mendelian to Dar¬ 
winian theory uphold the charge after perusal of the 
author's introduction? If he ao not, he will unques¬ 
tionably deserve the encomium which the author, so 
disarmingly, bestows upon myself. 

The Writer of the Article. 


"tT-tt— Pawns af Scottish Lakes, and a Pisldtan 
Now to the Britiah Mas. 

May I through the columns of Nature invite the 
assistance of naturalists who may be visiting Scottish 
lakes and tarns 00 their holidays in making known 


Whilst Mr. R. A. Phillips 4 Mr. Stelfox have 
investigated the moBusca of the Irish lakes, and Mr. 
C. Oldham those of much of Wales end England, 
pur knowledge of the Scottish fauna is lamentably 
deficient If Irving specimens ire unobtainable, dead 
sheSs from f the shores will be acceptable as showing 
what spades art present In Mther'dae, for purpose* 
of MeatHkadon, no special method of preservation is 
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necessary—the specimens will travel perfectly If packed 
In sand or sawdust; but if spirit is procurable fresh 
specimens would be more useful if placed in that 
medium. In ait cases, of course, locality and date 
are essential. 

As instancing the interest attaching to the investiga¬ 
tion, and the possibility of further important dis¬ 
coveries, I may mention that Dr. Nils Hj. Odhner, 
of the Rljksmuseum, Stockholm, has just identified 
some specimens from Loch Ness, in my collection, 
as being Puubum clesstm, Surbeck, a deep, cold- 
water species known also from Sweden and Switzer¬ 
land, which he has also recognised from two other 
British localities. B B. Woodward. 

4 Longfield Road, Ealing, London, W.5 


Oup and Ring Markings. 

In reply to Mr. Abbott’s letter in Nature of July at, 
p. 652, I regret that he did not see the photographs 
to which I referred; had he done so he would have 
appreciated the difference between these and his own. 
As there is no tangible evidence that such recon¬ 
structed surfaces are due either to gelic selection or 
adsorptive precipitation, I submit that, pending the 
proving of the gel theory, it is safer to describe the 
process as “concretionary,” for this term covers much 
ignorance, and is, at least, non-committal. 

May I say that the ridged mortar, as shown in Mr. 
Abbott’s interesting photograph, is not found only on 
the northern sides of buildings near the sea; I nave 
excellent examples from Corfe Castle and other build¬ 
ings in the district, from old field-w alls at Kirkby 
Lonsdale, and from many other places inland 9 
There is a coign of calcareous sandstone in the wall 
of an old bam a few miles from Kirkby Lonsdale 
with the whole surface naturaliv ridged and ringed, 
while the mortar surrounding it is unaltered. 

I have never suggested that similar patterns were 
not carved on some rock surfaces bv prehistoric man, 
but that, if thev were, these mystic markings were 
copied from Nature long before the days of mortar I 
I regret I am now unable to find the photographs 
of 1896, but when I do Mr Abbott shall see them. 

C. Carus-Wilson. 


Setanoe and OiviKsation. 

The letter of Mr. Henderson Smith and Major 
A. G. Church in Nature of July 28, p. 684, is most 
welcome as showing that scientific workers are at last 
beginning to realise that it is time for science to make 
itself felt, not only for the acquisition of knowledge 
and the improvement of machinerv and production, 
but also for the establishment of a national and har¬ 
monious social order. 

May I say that a scheme has already been evolved 
which should appeal to all truly scientific sociologists ? 
It is bated essentially on economic and eugenic prin¬ 
ciples, and is termed Neo-Malthusianism. It aims at 
eliminating poverty and other social evils by propor¬ 
tioning population to the means of subsistence, and 
at securing race improvement by maintaining the 
selective struggle of Darwin, substituting human* 
voluntary abstention from reproduction for brutal 
elimination by disease and starvation. It aims also 
at the elimination of class and international warfare 
through the diminution of the pressure of population, 
and at the reduction of vice ana disease by promoting 
universal early marriage. 

Anyone interested in this subject is invited to writs 
to the hon. secret ar y of the Malthusian League, 
124 Victoria Street, &W.i. 

C. V. Drtsdauu 
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R*oui%s on «a^te Retattoty um 

By Sm Ouvxs 
L 

I N continuation of my article in the Relativity 
Number of Nature (yoL cvi., p. 795, Feb¬ 
ruary 17, 1931), I propose to discuss more fully, 
and to express as clearly and simply as possible, 
•one of the points on which philosophic disciples 
or expounders of Einstein have written, so as 
perhaps to remove a certain amount of misappre¬ 
hension, and incidentally to set my own views 
before other physicists, in order that they may be 
controverted where necessary. On some other 
points of more general interest I have written b 
the Fortnightly Review for next September, espe¬ 
cially on the foundation which had been laid by 
Einstein’s predecessors before the philosophic 
doctrine of relativity was made definite and 
erected bto a comprehensive physical theory. 

The Fundamental Relativity Hypotkssit. 
Einstein’s first fundamental assumption is that 
direct observation of our absolute motion through 
space is not only unachieved, but also in the nature 
of things impossible; wherefore it can be held that 
such motion has no intelligible meaning. Those 
who admit an aether prefer not to shut the door 
on bquiry, but meanwhile express their provisional 
agreement by saying that its various functions and 
properties are so uniform, so universal, and so 
interrelated, that observation of any suspected 
effect of motion through the aether is liable to be 
frustrated or negatived by some—so to shy—in¬ 
evitable opposite effect; and that the compensa¬ 
tion, at any rate over a wide range, is complete. 

Einstein's second fundamental assumption is 
that the one absolute quantity which can be 
observed, namely, the velocity of light—if it be a 
velocity—is unique and so fundamental that every 
observer must necessarily measure the same result 
if he make his measurements correctly, no matter 
what his own motion may be; which, after all, is 
only another way of saying that his own motion 
through the atber is pragmatically a meaningless 
expression. 

It *ts not claimed that these assumptions, which 
are certainly consistent with the Lartnor-Lorentx 
transformation equations—at least, when they b- 
clude the factor 0 , expressive of the FitzGerald- 
Lorentz contraction—are redly established by 
them. ThanrouJd be reasoning b a circle. Nor 
do the equations necessarily substantiate any meta¬ 
physical assertions about time or space or mther; 
but they do lead to algebraic and legitimate deduc¬ 
tions. 

The Tima and Space Transfo rm ft t e n . 

The Import a nce of those transformations—cor- j 
relating 1M states of the same material sy stem 
tmweUttg St different speed * can scarctay be 
iwfhftirhhMi They have been arrived at b mapy 
ways, fatoatty by aid of kind and hypothetical sad 
apfMgP? jmp oi stbto experiments, sometimes by 
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considering that an event does not effectively 
happen until we have seen it happen, thus entail¬ 
ing relative delay; and they have been variously 
interpreted. The original gist of the equations 
was that a moving observer must not only take his 
distances as variable; he must consider bis times 
variable too. He must have a local and fictitious 
time peculiar to himself, if he is to ignore his own 
motion and treat his direct measurements as con¬ 
clusive. 

Einstern’s step was equivalent to dispensing 
with any overt fiction about this subjective or local 
measure of time, to claiming that it was as real as 
any other, though peculiar to each observer, and 
to seeing what emerged. 

Now if we agree to waive any question of ex¬ 
perimental practicability, and proceed in an ideal 
fashion, it is easy enough to obtab notions about 
the required transformation; and as I have not 
seen the equations obtained so directly or naively, 
I proceed to deduce them thua:— 

A stationary observer, supposed able to time the 
passage of light from a source at a distance *, may 
be expected to get the result 


If he be moving towards the source with speed u, he 
will be relievbg the light of some of the journey by 
doing that bit himself. The light need now only 
travel a smaller distance x 7 to meet him, and the 
observer will have travelled the remainder, namely, 
*-*'• So if the time taken on the jointly performed 
journey be f, and if he finds It possible to measure 
the distance x' at the Instant the light reaches him, 
which Is evidently the right moment, he will get 


erf the speed of the light, 


Given these three equations, we get by mechanical 
algebra without further reasonbg 


as well as the more obvious 

jr-y+atT, 

without mentioning relativity at ail. 

If all these measurements could be really made, we 
should have 


and u could be determined b s um of c. But the 
measurements are impraettafrle u they stand, for 
how is an observer to know the fastest at which a 
particular portion of llgit left tbs soouosf Is other 
words, bow is he to time an event m tils mns 
when be fa dependent on the Udit Itself far informs- 
tion of Its occurrence? He might hseve the event tele¬ 
graphed, bue that information alas fa traneafatad hg 
dm aether at the same pse*. So tbs foiled Inq u fair 

j” y* ??* n » m as . 
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bti present position at distance x so as to be moving 
away from the light instead of towards it The light 
will now have to catch him up and he may think at 
first that the ray which left the source at the instant 
he began his return journey will take the original 
tune t to reach him since it now has to travel the 
full distance x But he will have to travel a little 
further than the original position and take a little 
longer time before he is overtaken and he cannot 
write the reciprocal equations 



because they -ire inconsistent with the previous ones 
To make the two pairs of equations agree (as rela 
tivity demands) either * must equal x which frus 
(rates the whole experiment or a common factor must 
be introduced sav j 3 such that 

:) 

and 


length if the experimenter is moving either to or 
fro with speed u, so that all distances in the direc 
tion of motion measure out a little bigger than 
they otherwise would, more steps of the yard 
measure having to be taken Note that space or 
aether does not shrink, but only the matter in 
space The distance x has not changed, but only 
the instrument with which you hypothetically 
measure it Tint having shrunk, the fixed dis 
tance measures out longer The same thing 
happens with the instrument whereby you are sup 
posed to measure time Both distance and time 
of journey are abbreviated by approach, but, to 
measurement not so much as an unchanged 
measurer would give They are both lengthened 
by recession and the measurements give rather 
more increment than might have been expected 
The ratio between measurements made during 
uniform approach and (he same made during rela 
tive rest is 

* -KA/J 


This will rendei them harmonious and a suitable 
value (the only right value) of p is easily reckoned— 
again mechanically without further hypothesis 
namely 

A' >■ 

If that is satisfied the reversal of the journey will not 
give any different result th»re is perfect reciprocity 
You cannot by an experiment of reversing your motion 
with regard to light or reflecting back the light with 
regard to the observer discriminate between c-u and 
r+v nor can you discriminate either from C 

Now this p factor is the FitzGerald I orentz contrat 
tion the experiment thus neutralised is the Michel 
son M or ley experiment and the direct supposition 
that an observer must find c-u and c and c+u all the 
same or at least indistinguishable by observation 
ind that there is nothing more to be sjid is the point 
of view of Einstein 

1 hese names must suffice to suggest a flood of ideas 
to those who have read about the subject 
To sum up compactly — 

Assume that you cannot help meisuring the same 
speed of light whether you be moving or stationary 
so that x/t and x /i both equal c (the accented letters 
referring to the measurements made when you were 
moving with speed u to meet the light) then allow 
that x/t is not equal to c+u as you would expect 
nor x /t equal (oca (for in that case xx Itt would 
equal e'—u* instead of c*) but that instead 

*~P(c+u) and * - 0 ( t 
which together require that 


then all the rest follows 

Tht Contraction 

A customary and older interpretation of the 
introduction of the factor P —to complete and 
make accurate what then became the Larmor 
Lorents transformation—is that the measuring 
rod with which you are hypothetically supposed to 
measure x or x> shrinks to i/jS of its normal 
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This 1 ne with the definition c-x/t is the 
briefest possible summary of the transformation 
equations 

A short and easy way of getting or at least of 
recording the essence of the transformation is to 
allow for the contraction of the hypothetical measur 
ing rod bv multiplying any distance across space sup 
posed to be measured by a flying observer—flying 
towards or away from a distant event which really 
occurred at the instant he started to fly—by an un 
defined nu nerical coefficient P and omitting this 
factor from any distance which he could have 
measured at rest before starting 
Thus 1 t an event occur at the origin and let an 
observer at x and t immediately begin travelling 
towards it so as to meet the light at a place which 
appears to him to be * and t the combined velocity 
ver the origit il distance leing c+u he can correct 
his x measurement which has been traversed by the 
lght alone and write 

t ii 


while if he started from the leisurely measured *' 
and t posilioi directlv the event occurred at the 
orig n and rece led so that the light overtook him at 
what appears to him to be i place % and t coming 
with the relative velocity c u he can correct his x 
measurement for the whole distance traversed by the 
light and write 

» 0i 


saying if he likes that it is mst the same as if he 
had stood still and the light had come to him with 
diminished speed (Or he might tune his own 
j ume> is ^ an 1 equate that to & xS J Com 
tuning these equations with the definition 


t t 

and not troubling about the v and t coordinates 
which remain unchanged and need no attention we 
get the Lorentz transformation complete (and inci¬ 
dentally we see that the usual differential invariant 
dt , =d**+dy*+ds*-c*df* is always zero for light) 
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Once the transformation* 

x-tKx-*i) ' + */) 

{t- UT ^ w,th their correlative 

are introduced, the coefhcient 0 is self defined as 
-«*)*=/•*, and results flow in thick and fast 
Thus if we seek to superpose a velocity dx'/dt 1 , or 
v, on the speed u, and reckon the result as dx/dt, 
or ic, working mechanically on the above two 
equations, we do not find, as we might expect, 
ic = u +v, but 

w- M+t 



Ibis appears to have nothing to do with the 
0 factor, but to depend only on the second term 
in the expression for t We must remember, how 
ever, that without the 0 factor we could not write 
the reciprocal equations, which permit simple rc 
versa! of sign in v if it is opposed to u The 
consequences of this law of composition of velo 
cities are astonishing and include among them 
the uniqueness and maximal character of the velo 
city l 

Confirmation 

The Einstein issumptions have never been 
directly ascertained by experiment They are not 
the result of experiment at all the) are a reasoned 
t)pe of hypothesis and any provisional confirma 
tion must be derived from the legitimacy of the 
conclusions which, from them and their extensions 
the far reaching genius ol Linstcin has shown to 
be attainable Briefly we may cite the general 
type of confirmations including those of his com 
pleter theory, thus — 

The velocity of light inside transparent matter 
being less than its value in free space is affected 
hv its motion in the way I rcsnel predicted and 
Tlzeau confirmed The tqu itions give this result 
without the need of I resnel s theory 

Even outside great masses of matter the velo 
city is now discovered to be slightly affected (still 
diminished never increased) in a second order 
way that Einstein predicted and astronomers con 
firmed Starlight is deflected by this gravitational 
refractivity 

Not only so The neighbourhood of a very 
large mass of matter introduces secondary higher 
order effects into the tether in such a way as to 
affect not its luminiferous properties only, but its 
gravitational structure too and the consequence 
is that the orbit of a planet sufficiently near the 
sun behaves not exactly m accordance with the 
laws of particle dynamics in empty space, but with 
a slight modification depending on the squares of 
small quantities, such as the general principle of 
relativity enabled Einstein to calculate And as 
everyone knows, an outstanding discrepancy— 
though one detected only through the extreme re 
finement of astronomy—was thus triumphantly 
removed from the planet Mercury, the only planet 
near enough to the sun to be sensibly affected 
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Thus, then, the general mathematical trend of 
ideas on which the principle was founded may be 
claimed as confirmed in this tx post facto manner, 
but many varieties of expression, and attempts to 
interpret the principle philosophically, are far from 
establishment stilt 

Alternative Modes of Statement 

If we take up an agnostic position, we cannot 
say—and Prof Einstein seems to agree—that, as 
a deduction from experiment, any philosophic or 
metaphysical position is really proven What we 
can definitely say is that certain statements are 
consistent with all the experiments hitherto made, 
but we cannot say that every other mode of state 
ment is ruled out In nearly every case—prob 
ably in every case the result of experiment can 
be expressed otherwise Thus for instance, my 
experiment with the rotating discs (Phil Trans , 
vol tlxxxiv 1893) showed that their motion 
neither added nor subtracted anything nor 
iffecled the velocity of light in their immediate 
neighbourhood although their circumference 
was tnvelling at a speed almost sufficient 
to tear the steel isunder and although an ex 
teedingly minute alteration in the speed of light 
could have been observed but this negative result 
Lan be expounded and indeed was expounded by 
saying that the .ether—the vehicle of light is not 
eirried forward or perturbed at all bv the adja 
rent moving m itttr And that is part ol an en 
tirely rational ether theory of the atomic structure 
of matter 

The famous Michtlson Morlev experiment, 
again wherein no result is found although the 
apparatus must be immersed in a relative aether 
stream can be and was explained by saving that 
every solid bodv suffers a I it/Gerald Lorentz de 
formation due to its motion relative to that stream 

Again the most important hizeau experiment 
one which did yield a positive result because here 
light was travelling through and inside trans 
parent moving matter and so was accelerated and 
retarded bv a measurable amount not indeed 
beyond the velocity c but beyond the velocity 
c/n where n is the index of refraction—this result 
was explained and bv Fresnel anticipated by 
assuming (crudely) that a given proportion of the 
aether clung to moving matter and was trans 
ported with it or (less crudelv) that the presence of 
matter so modified or loaded the aether as not only 
to retard the light considerably in any case but 
to retard it differently when in motion than when 
at rest Electrically this comes out with complete 
clarity because the loading property—the matter 
caused modification of the aether constants fi and 
K—really does belong to the matter and travels 
with it 

So in every instance which had been already 
explored an explanation was forthcoming, ana 
had been accepted as sufficiently plausible and 
satisfactory but it was a different explanation in 
each case Not differing so as to be inconsistent 
I —they were all consistent with a certain view of 
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the tether, and were all in agreement with the 
electrical theory of matter—but still, when 
Finstem showed that the law of composition of 
velocities appropriate to his principle of relativity 
accounted for them all as an immediate corollary 
without effort and without any assumption beyond 


what was embodied in that principle—this feature 
of directness naturally aroused the keen attention 
of physicists 

(Discussion of the relative velocity of light is 
deferred to next week) 

(To be continued ) 


Endowment of Scientific Research in the United States 1 


IN Nature for May 29, 1919, an account was 
given of the organisation of the National 
Research Council of the United States of 
America Supported during the war largely by 
the Government, but now entirely by private 
bodies and firms (it has lately received a grant 
of 5,000,000 dollars from the Carnegie Corpora 
tion), this body owes its existence to a trend of 
opinion by no means confined to the capitalist 
classes which maintain it 1 he Amenc in 1 edera 
tion of Labour explicitly and emphatic illv prr 
fessed its beliel in the lundamtntal important r 
and beneficent results ol scientific itxcarih—m >ri 
t specially resttrth in purt sc it net, in 1 mini 
festo quoted in the Report for 1918 iq of our 
own Department of Scientific md Industrial Re 
search This un inimity on the pirt of employer 
ind employed in their recognition of the import 
ance for the development of American industries 
of the promotion of reseaich gives additional 
weight to the imposing arrav of futs and figures 
assembled by the National Research Council in 
tht bulletin under notice, which deals with funds 
other than l edenl and Stat« lunds u ulable in 
1920 for this purpose 

In the preparation of the following summarv 
it has betn isxumed that where the total endow 
ment but not the imount annually available is 
given in the bulletin 5 per cent of this total was 
available In some cases no information is given 
is to the amount of the fund cither t tpital or 
irterest—and these were necessanlv omitted in 
lomptling the money totals I he columns A F 
L give the number and aggregate annual value 
in thousands of dollars of the funds provided by 
or in connection with —A ac idemics associa 
lions societies and museums I foundations 
hospitals and research institutes U universities 
1 id colleges 


T Medals *nl p /n 
II Grants « 

III Tnititutinnal fun Is 

IV Fellowships md 

scholarships 


No <lol No lol No doll 

65 19 1 24 20 

40 361 8 15 143 6( 9* 

14 255 3® 2 3** >76 »®5* 

6 34 6 120 263 352 


I 


Total 125 66 > 45 *7 S«S 5*9 *524 
Tht most conspicuous figure in this table is *he 
amount of the grants by foundations, etc , and 
this is almost entirely composed of appropriations 
(amounting to 15,000000 dollars) made by the 
Rockefeller Foundation, New York City, ‘partly 


the Un ltd *1*1 e* of An «rkn hr lb* 

- „ OCNM.U. r^itd Bt I let o No 9 of tin National 

Fw wtf ch Council *70* MuMchuMft* Avermo Wad ingtoit D C March 
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to agencies which it creates for carrying out spe< i- 
hc programmes, md partly to other existing 
organisations to enable them to carry out specific 
programmes Several other important annual 
appropriations arc detailed below 

Rockefeller Institute for Medical Research' i ioo * 


Carnegie Institution of Washington—for 
research in astroninn 221 physics 329 
hot my 65 biologv 131 nutrition 5 
tugemes 31 tmbrvology 43 872 

Carnegie Institution minor grants 11- 

Awrii in Museum of Natural History 
f promotion of research explor ition 
etc 278 

llirvud bund for medical research 363 

J D I inn l unds f r study and te ich 
tig f dietetics and of th origin etc ot 
disease 377 

J h McCormick Institute for Infectious 
Disc scs Research I und 1 

N it nal Resc irih Council fellowships tot 
rise rch in physics and chemistry 10 

M iss ichusetts Institute of Technology 
general budget nppropri it ion for re 
seatch too 


Ihus ot the aggregate amount ol the sums 
spccihed 11 the bulletin—_o 778 000 dollars— 
mori Ih 11 S ptr cent is ittnbut iblt to Rocke 
feller ind Carnegie benefactions and more than 
S8 pet ct nt to tl esc md the six other sources 
specified 

\t tin rcLtnt congress at Oxford of repre 
scntalrws of the umversitiis of the British 
1 inpm much emphasis was laid on the funda 
mentil importmce of scientific research and on 
the ntccssiU for providing material aids ind 
trlining for it lhc figures given above eon 
stitute 1 striking commentary on the following 
observations made bv Prof Joly at the con¬ 
gress Perhaps the most striking feature of 
American universities as viewed by the British 
visitor is the prevalence of research and the 
lavish provision madi for ts prosecution 
There is research in everything The American 
recognises to the full the value of the mental 
attitude induced by research, and this recognition 
is not confined to the university professor from 
whom it may be expected, but extends so far as 
I could gather everywhere throughout the 
States ” \t some future date the National Re¬ 
search Council will perhaps take stock of the 
results of the application of these vast sums of 
money, and mav possibly have a tale to teH of 
misdirected or unfruitful effort but it can scarcely 
be doubted that the net results will affect sub 
stantially the welfare of mankind—perhaps so 
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substantially as to give a new significance to the 
phrase “Almighty Dollar,” and to affect the socio¬ 
logist’s estimate of the social order which has 
made possible the accumulation of multi-million¬ 
aire fortunes. 

In a “Subject Index” the bulletin lists all the 
funds known to be available for the support or 
encouragement of research in the biological, 
mathematical, and physical sciences and their 
applications, and from this index has been pre- 
ared the following table, which, though not ex- 
auative, serves to indicate the subjects more 
generally favoured bv founders and administrators 
of funds:— ' 


Subject, Wo of fond* 

Agriculture 12 

Anthropology 24 

Astronomy 33 

Biology 36 

Botany 13 

Chemistry S7 

Engineering 32 

Geography 16 

Geology, etc. 18 

Industrial research 47 

Medicine 147 

Mineralogy 13 

Pharmacology . 14 

Physics 4q 

Science, unrestricted (including appro¬ 
priations of the Rockefeller Founda¬ 
tion) 120 

Zoology 14 


In the list of nine large endowments already 
given above, the ample provision for medical re¬ 
search is noticeable. Columbia University has n 
fund for cancer research producing 70,000 dollars 
per annum, and four other funds produce 291,000 
dollars per annum for medical research Cornell 
has 45,000 dollars per annum for research in 
veterinary medicine. Pennsylvania has lately re¬ 
ceived 500,000 dollars towards a tuberculosis re¬ 
search institute, and Iowa has a Welfare Research 
Station Fund for investigating "scientific methods 
of conserving and developing the normal child,” 
for which it appropriates 25,000 dollars per 
annum. 


A few other noteworthy funds may be particu* 
larised:— 

Anthropology and Natural History. —Bishop 
Museum of Polynesian Ethnology, etc.: Research 
funds, 75,000 dollars per annum. 

Bio-chemistry. —Leland Stanford Junior Food 
Research Institute: 700,000 dollars provided by 
the Carnegie Corporation for its support for ten 
years. 

Engineering and Industrud Research. —United 
Engineering Societies’ Fund, 500,000 dollars 
(capital). American Society of Heating and 
Ventilating Engineers. 21,000 dollars per annum 
for five years. Du Pont de Nemours Company 
Fellowships for Research in Chemistry in twenty- 
one universities . 750 dollars each. 

Sttencc, unrestricted. —Smithsonian Institution, 
Washington : Founded 1846, present fund 975,000 
dollars. Brooklyn Institute ot Arts and Sciences : 
bund for research purposes of the museum, 
()Oo,ooo dollars. 

Mention may also be made of two foundations 
having an international character:—The Ameri¬ 
can Field Service Fellowships for research in 
!•'rench universities : 30,000 dollars per annum; 
and the American Scandinavian Foundation, pro- 
\ iding twenty travelling fellowships of 1000 
dollars each. 

The publication of this interesting bulletin pro- 
sokes the question, What similar lists have been 
published in other countries? Particulars of 
scholarships, etc., open to graduates are to be 
found m the “British Empire Universities’ Year¬ 
book,” and it is understood that in the next 
edition information regarding other funds avail¬ 
able for the encouragement of scientific research 
will be given; but in the meantime the only pub¬ 
lished lists comparable with those given in the 
bulletin are, it is believed, the lists of “ En¬ 
couragements ct Aides Financiers ” included in 
a recently published work by MM -Tassy and 
L 4 ris called “Les Ressources du Tra\ ail Intel- 
lcctuel en France ” The annual value of prizes 
distributed in France by the national academies 
and by societies dependent on private initiative 
is stated to exceed 1,500,000 francs, and an 
almost equal amount is said to be devoted to sub¬ 
ventions to missions, travelling fellowships, and 
other aids to research. 


Obituary. 

T ORD RKAY, formerly Governor of Bombay, United States for the purpose of studying the 

~ and an active worker for intellectual interests social and political condition of the country at a 

in many directions, died on August i in his eighty- particularly interesting period of reconstruction, 

second year. From a detailed notice in the Times On his return to Holland he was elected president 

we extract the following particulars of his career: of a Society for the Promotion of Manufactures 

Bom on December 2a, 1839, Lord Reay was and Handicrafts, and in that capacity he organ- 

educated at the Gymnasium at The Hague and ised the first industrial exhibition which was ever 

at the University of Leyden, where he graduated attempted in Holland. In 1871 he was returned 

in laws. In 1866 he made a tour through the to the Chamber of Representatives of the States- 
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General as Liberal member for 1 iel, and again in 
1875, the >ear in which his father succeeded to 
the Scottish title of Reay, on the death of the 
rnnth baron In 1877 he resigned his seat in the 
Dutch Chamber of Representatives, and became 
naturalised as a British subject He was created a 
baron in the peerage of the United Kingdom in 
1881, and m 1884 was elected rector of St 
Andrews University 

In 1885 Lord Reay was appointed Governor 
of Bombay, where he brought about an 
amelioration of the Forest Laws, which gave 
universal satisfaction to the natives Pore 
most among other questions which arose for solu 
tion was that of education, a subject which was 
alwavs of the greatest interest to Lord Rea> His 
policj was to substitute local control for direct 
governmental supervision, to establish grmts in 
aid in place of payment by results, and to develop 
a modern side in secondary schools Technical 
education received a great impetus, and a per 
manent memorial of its development is the Vic 
toria Jubilee Technical Institute for Mechanical 
Industries at Bombay His Governorship ended 
in 1890, and his services to the Presidency were 
commemorated by the erection of a marble statue 
in Bombay 

Afterwards, as president of l mversity College 
London of the Institute of International I aw, 
and of the Franco Scottish Society, and as 
member of the Senate of London University, Lord 
Reay found full scope for his energies He 
became the first president of the British Academy 
in 1901 and was president also of the Royal 
Asiatn Society On the resignation of the late 
Lord Londonderry in 1897 I ord Reav was unam 
tnoush elected chairman of the London School 
Board, a post which he retained until the abolition 
<of the Board in 1004 

Mr W iuiam Taylor of Lhanbryd, who 
■died recently at Elgin, aged seventy-two, 
was a most active zoologist and geologist, and 
made many contributions to science Trained as 
a pharmaceutical chemist, he emigrated early in 
the seventies to Texas, where in the intervals of 
business he devoted much attention to the reptiles 
and small mammals He corresponded with the 
British Museum, to which he sent many valuable 
specimens, accompanied bv notes on their mode 
of life In 1893 Mr Taylor returned to Scotland, 
and henceforth lived m retirement in his native 
village of Lhanbryd Here again he studied the 
mammals, especially the cetaceans stranded on 
the coast, but his most important work was the 
collection of fossil reptiles from the Tnassic 
sandstone of Morayshire, and of fossil fishes 
from the Old Red Sandstone of the same county 
Some of his fossils were sent to the Royal Scot- 
tish Museum, Edinburgh, where they were 
described by Dr Traquair, but the greater part 
of his collection was acquired by the British 
Museum, where much of it was described by Dr 
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G A Boulenger and Dr Smith Woodward 
Several new species were named after him Until 
1914 Mr Taylor made an annual tour to the south 
as far as London, thus keeping in touch with 
those who were interested in his researches, and 
he often attended the meetings of the British 
Association He did not write much himself, 
but was always a keen observer, and gave valu- 
tble help to those who published technical 
accounts of his discoveries He also did much to 
spread an interest in natural science m the dis¬ 
trict in which he lived 

1 he death is announced of Dk J F Blomheld 
at Sevenoaks on July 8 Dr Blomfield was 
educated at Winchester, and later at the Uni 
versity of Oxford, where he obtained a demyship 
at Magdalen College in natural science He after¬ 
wards entered tht medical course, was elected 
Radcliffe travelling fellow, and worked at Jena, 
Vienna, and Paris His clinical studies were pur 
sued at University College Hospital, where he 
became house physician On the advice of friends 
Dr Blomfield decided to enter general practice, 
and from 1880 onwards practised at Sevenoaks 
Ht wav an accomplished microscopist, at an early 
date m his career published a paper on spermato 
genesis, which attracted the attention of Charles 
Darwin, and later made a number of notes on, 
and preparations of, new growths in trees 

1 hf death is announced, at the age of sixty 
one, of PRor Francis Bacon Crocker, professor 
of electrical engineering at Columbia University 
from 1893 to 1914, and president of the American 
Institute of Flrctrical Engineers in 1897 Prof 
C rocker's work in the standardisation of electrical 
equipment throughout the world won him high 
praise from Lord Kelvin He was the author of 
books on clectrn lighting, electric motors, the 
management of ilcctricnl machimrv, and related 
subjects 

Dr W I Si one whom a rablegram in the 
daily Press rijwrls to hive lost his life in the 
Assmiboinc Mountains while trving to tarry his 
wife up a cliff from which she hnd fallen, had 
been president of Purdue University, Indiana, 
since 1900 He had previously been professor of 
chemistry in the same institution, and earlier stiD 
had been officially employed as a chemist by the 
States of Massachusetts and lennessee He had 
published reports of numerous researches upon the 
carbohydrates Dr Stone was m his sixtieth 
year 

We regret to see in the Timer of August a the 
announcement of the death of Pnor Edmond 
Perrihk, member of the Pans Academy of 
Sciences and of the Academ> of Medicine, and 
honorary director of the Pans Museum of Natural 
History 
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The French Association for the Advancement of ] 
Science u meeting this week at Rouen under the 
presidency of M Rateau The scientific proceedings 
of the association will be earned on in twenty-two 
sections and sub sections There will be two lec¬ 
tures—one on the synthesis of ammonia by M G 
Claude and the other on aviation of to-day and in 
the future by M Brdguet 

The council of the Museums Association has elected 
Mr T Sheppard of the Municipal Museums Hull as 
president of the association for 1932 23 

Or D Seoau.br who has been with the British 
Dyestuffs Corporation 1 td since the firm of Messrs 
Read Holliday and Sons was acquired by British 
Dyes Ltd is severing his connection with the Cor 
poration As head of the technical department he has 
been in charge of 1 staff of chemists engaged on re 
search on various problems connected with the activi 
ties of the Corporation 

\ DESCRIPTION of ball lightning seen in the sky at 
St John s Wood during a thunderstorm in the earlv 
morning of June 26 has recently been received at 
the Meteorological Office I he phenomenon a large 
incandescent mass floating m the air below the clouds 
and apparently stationary for some minutes is of 
great rarity and the Director of the Meteorological 
Office I ondon SW7 would be greatly obliged if 
persons who observed it on this occasion would com 
municate with him Prof I Galli has brought 
together a number of observations of globular 
lightning recorded in classical literature as well as 
manv from modern scientific publications and has 
described them in sever il papers issued by the 
Portificia Accademia dei Nuovi Lincei of Rome 

In consequent of the retirement of Sir Hercules 
Read the department of the British Museum hitherto 
known as the Department of British and Medieval 
Antiquities and Ethnography has been divided and 
the following appointments have been made by the 
principal trustees —Mr O M Dalton to be Keeper 
of the Department of British and Medieval Antiqui 
ties Mr R I Hobson to be Keeper of the Depart 
ment of Ceramics and Fthnographv Mr T A Joyce 
to be Deputy Keeper m the Department of Ceramics 
and Ethnography Mr Reginald Smith hitherto 
Deputy Keeper in the undivided department becomes 
Deputy Keeper tn the Department of British and 
Medieval Antiquities The prehistoric collections fall 
into the Department of British and Medieval Antiqui 
ties and the Oriental collections into that of Ceramics 
and Ethnography 

On Thursday Julv 21 a memorial was unveiled 
in the public gardens at Dartmouth to the memory 
of Thomas Newcomen the great pioneer of the 
•team engine Newcomen was born in Dartmouth 
in 1663, he followed the trade of blacksmith there 
and was also a Baptist preacher He appears to 
have been associated with Thomas Savery in his 
work on the use of steam but to Newcomen belongs 
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the credit of developing the cylinder and piston 
steam engine, the first ons being erected near 
Dudley Castle in 171a By 1716 similar engines 
were at work in Staffordshire, Warwickshire Corn¬ 
wall and Flintshire and the engine had no rival until 
the time of Watt One or two Newcomen engines 
were at work until the beginning of the present cen¬ 
tury During the latter part of his life Newcomen 
lived m London and he died there on August 3 
1729 He was buried in the Bunhill Fields burvmg- 
ground Ihe memorial at Dartmouth consists of 
two engraved brass tablets mounted on a large rough 
granite block After the memorial had been unveiled 
by the Mayoress Mrs C Peek a wreath was placed 
upon it ns a tribute from the Newcomen Society 
which was formed last year to further the study of 
the historv of engineering and technology 

Cot How ard Bury s latest dispatch from the 
Mount Everest expedition to the Times is dated from 
Tingri Dzong on June 36 It describes the fortunes 
of the expedition during the march from the Arun 
Valiev up the vallev of the Bhong On the way a 
visit wis pud to Shekai Dzong an important ad- 
mimstrntive centre and the site of a large monastery 
Major Morshead and his surveyors have already 
mapped some 23 000 square miles of new country 
alcng the route of the expedition Rinderpest n the 
Bhong Valle\ necessitated the use of donkeys only 
for transport but they proved quite satisfactory 
Tingri Dzong which is to be the main base of the 
expedition is forty four Tides in a direct hne from 
Mount Everest which rises gradually from the plain 
of lingn Maidan without any intervening ridges 
Some six weeks will be spent at Tingri and its neigh 
bourhood in reronn ntring the slopes and the expedi 
tion will then move to Kharta to spend another six 
weeks examining the valleys on the east and north¬ 
east of Mo int Everest Mr A T R Wollaston has 
rejoined the expedition after accompanying Mr 
Raeburn back to Sikkim and later will visit the 
neighbourhood of Gosamthan for botanical researches 
Col Burv says that the western slopes of Mount 
Everest appear to be very much steeper than had been 
anticipated but he believes that the east and north¬ 
east slopes present the fewest difficulties The 
weather was cloudy and the expedition was getting 
few distant views 

The first technical session of the International Com¬ 
mission on Illumination the successor of the Inter¬ 
national Photometric Commission was held in Pans 
on July 4-8 Those interested in illumination pro¬ 
blems in Belgium France Great Bntain Italy Spain 
Switzerland and the United States of America were 
represented at the session which was opened by the 
Minister of Public Works who welcomed the dele¬ 
gates in the name of the French Republic The 
Bntish delegates, nominated by the National Illumina¬ 
tion Committee of Great Britain, were —Major K 
Edgcumbe (Institution of Electrical Engineers, chair¬ 
man of the National Committee), Mr C C Paterson 
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(hon secretary and treasurer of the International 
Commission). Mr A P Trotter (Illuminating 
Engineering Society), Dr E H Rayner (National 
Physical Laboratory), Mr L Gaster (Illuminating 
Engineering Society), Mr R Watson (Institution of 
Gas Engineers), and Mr J W T Walsh (National 
Physical Laboratory assistant secretary of the Inter 
national Commission) The subjects dealt with by 
the Commission were as follows —(i) The unit of 
candle-power at present in use in this country and m 
France and the United States was adopted for inter 
national purposes and is to be known as the inter 
national candle It is maintained by means of elec 
trie incandescent lamps at the National Laboratories 
of the three countries named (a) The definitions of 
the terms luminous flux ” luminous intensity 
and illumination and the units of these quantities 
viz the lumen the candle and the lux (metre-candle) 
were agreed upon (V) 1 he subjects of hetero 

chromatic photometry (including physical photometry 
and the characteristics of the normal eye ) factory 
lighting and automobile head lighting were ilso dis 
cussed at the meetings and sub-committees were ap 
pointed to study the questions from the international 
point of view during the next three years The new 
president of the Commission is Dr b P Hyde 
director of the Nela Research I aboratorii s of \merica 
and Major Fdgcumbe is one of the three via presi 
dents The next meeting of the Commission was 
provision ills arranged to b< held in Ni w \ ork in 
1924 

CoRRispoNmNCF his recenth appeired in fhe limes 
on the subject of State awards for medical discovert 
Sir Ronald Ross urges (Julv it) that a system of 
small pensions somewhat on the lines of Civil list 
pensions ought to be established in order to com 
pensate medical men ind others fer wcrl which has 
been of advantage to the public without being re 
munerative to themselves the medical profusion 
nghtlv objecting to medical discosern s ir inventions 
being kept socrc t ir monopolised by those whi m »kc 
them Sir Ronall Ross mentions an eximple 

Dr H made during the war valuable additions to 
our methods of di ignosts bv X rays partlcul irly 1 y 
the use of a cardboard scale He appeiled t> the 
Royal Commission on Awards to Inventors but wis 
refused an iward on thr ground that the chairman 
had such a high estiem of the noble ideals which 
the medical profession had adopted in forgoing per 
sonal advantage giving their services free and so on 
that he was m favour of maintaining this spirit and 
altogether against the Idea that the Royal Commis 
sion could be persuaded to give an award to a member 
of the medical profession ” This means as Sir 
Ronald Ross pertinently remarks that while the in 
ventors of life-destroying deyjces may be rewarded by 
the State, those of life saving devices are to be 
rigorously excluded I To this Mr Tindal Robertson 
Secretary of the Roval Commission on Awards re 
plied (July 15), quoting the general practice of the 
Commission, and stating that m the particular case 
of Dr H the ordinary principle was held to apply 
that die sale of any article whether patented or copy 
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righted or not necessarily includes the right to use- 
the article Sir Ronald Rom replied to this letter 
(July 38) admitting that the Royal Commusion, on 
the grounds laid down could not help, but urging, 
that the powers of the Royal Commission should be 
enlarged so as to enable it to deal with the claims in 
question He quoted the precedent of Edward Jenner 
who received a grant of 30 000J from the State It 
is noteworthy that the British Science Guild and the 
British Medical Association last year advocated the 
pa\ nent of pensions on the lines suggested by Sir 
Ronald Ross and thit the latter body reaffirmed the 
principle at its annual meeting in July 

Rkcfst e\i iv itions at Pompeii which have been 
in progress since 1911 have disclosed what may one 
day prove to be the most interesting part of the city 
but the results are still jealously eoncealed from the 
visitor A correspondent of the rimes of July 26 is 
however in a position to supply some information 
regirding them Passing through the well known 
Strada d< II \bondanza a compitum or crossing of 
two streets is rent lied where there is a Urge sacred 
putur Suih places were held sirred and were 
j, lertllv nurl 1 with sacud pictures ind an altar 
where pi | itntorv sacrifices were made to the lares 
who hid houses and siuet crossings under their 
special pntcctiMi lhc fresco now unearthed is 
divided int > thice sections th« first representing the 
twelve Penates or city guardi as beginning with 
Jupter aid Juno and ending with Diana lo the 
right Of this painting which is probably more interest 
ing than anv other found at Pompeii except that of 
th( Villi Dinvsius is a sacrificial scene in which a 
large winged demon serpent the emblem of the I ares 
is seen appimehing the altar with two eggs ind a 
j me cone i« a bribe to it tc> avert the Evil Fye 
H ncath is 1 real altar of masonry on whuh ire still 
j reserved the ashes of the last sacrifice that was 
offered before the fatal August 24 a i> 79 Archaeo¬ 
logists will await with much interest the public ition 

f these impcitint discoveries 

1 \ a 0111 munition to the Ipswich and District 
Field l lub Mr keid Moir describes the excavation of 
several birrows (sepulchral mounds) on Brigbtwell 
He ith nc ir Ipsw ich Within a radius of 8 ft in the 
ruddle of ne on the original ground level were found 
fr lgmcnts >f 1 pottery beaket dating from the early 
Bronze age and a numbei of flint suapers and other 
implements which the author claims to be able to 
distinguish from Stone age specimens by an examine* 
non of then fliked areas The. studv has hitherto 
leen compile ited by the habit of collecting all the 
worked flints from a barrow whether belonging to- 
a burial or scattered at random in the soil thrown up 
to form the mound and possibly of much earlier date 
Full size drawings arc given with side-views and an 
analytical table of the 15a scrapers and 106 flakes 
found Another barrow contained a burial of the 
eirliest Anglian period about ad 460 with a thin 
bronze bowl containing the cremated bones and 
originally covered with linen secured by a cord under 
the rim also a bone comb and ornamented bone disc 
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closely resembling those found st Felixstowe, and 
now In the British Museum The bronse bowl further 
contained part of an ivory armlet two glass beads 
«nd a clay draughtsman Altogether an exceptional 
find that opens up a prospect of further successes on 
the Suffolk heaths 

Ma E E Grisn contributes to the July issue of 
the Entomologist s Monthly Magas me part vi of his 

Observations on British Coccid® In the present 
article three species of Enococcus are described as 
new to science E glycenae is based upon specimens 
■obtained from Glycena mantima growing at Blakeney 
Point Norfolk E plactdus was obtained from a 
species of grass (? Festuca) at Thumham Kent and 
the thud new species E pseudmsignts occurred on 
a similar food plant in the same locality Mr Green 
has added much to our knowledge of Bntish scale 
insects during the past few years as the result of 
painstaking field observations Although the family 
includes some of the most destructive of all insects 
the British forms excepting the common mussel scale 
and a few other kinds arc seldom observed unless 
by the trained specialist In the same periodical Mr 
J E Collin continues his descriptive keys of 
Anthomyid flies of the genus I imnophora Desv in 
habiting our islands 

An interesting article on the biology and genetics 
of the very common ladybird beetle Adalia btpunc 
tata is contributed by Mrs O A M Hawkes to the 
Proceedings of the Zoological Society for December 
igao It is found that although this beneficial insect 
will devour many species of aphids it will not for 
example eat the common bean aphis except under 
stress of circumstances Difficulties were experienced 
in the rearing of this and other species of ladybirds 
in captivity owing to their cannibalistic habit of de 
vounng their eggs larvae and pupae A bipunctata 
has many colour forms and these varieties offer suit 
able material for the study of inheritance of normally 
-occurring venations There is no evidence of domin 
ance m crosses between its two chief forms the red 
and the black but matings of red with red produced 
only red with two exceptions In matings of black 
with black both red and black fo ms resulted but it 
was not possible to guarantee that the females hid 
not had partners prior to the experimental tests 

Among the many activities of the late Mr W 
Denison Roebuck of Leeds none was pursued with 
greater determination than the collection of records 
of the distribution of land and fresh water mollusca 
in the British Isles Beginning in 1877 he was still 
adding fresh dita up to his death in 1910 and the 
summary results of the 59 000 entries in his books are 
published in the last issue of the Journal of Concho 
logy (vol xvi No 6) No record was admitted to 
his census unless specimens had been seen and 
verified by referees appointed by the Conchologtcal 
Society The distributions ascertained by this accurate 
and painstaking work are set out in tables under 
153 topographical divisions based on those devised by 
"H C Watspn and are also shown for more than 
150 species in five plates of small but dear maps 
The whole forms an account which should be of sub I 
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stanhal value not only to conchologists, but also to 
students of geographical distribution It u to be 
hoped that its publication will stimulate naturalists 
to deal with other groups in the same way and by 
collaboration render the enormous mass of data which 
must exist in individual collections of more general 
service Bntish entomology suggests itself particularly 
as a field m which important results might readily 
be obtained by systematised effort Copies of Mr 
Roebuck s work may be had from Mr J W Jack 
son University Museum Manchester at 51 each 

A memorandum to the Government of India regard 
ing the probable amount of monsoon rainfall in 1921 
was issued by Dr Gilbert T Walker Director General 
of Observatories in India dated June 7 1931 The 
monsoon rainfall is affected by previous conditions 
over different parts of the earth and these conditions 
have been on the present occasion unusually diver 
gent In India the development of the monsoon on 
the western side of the Peninsula had up to date been 
less vigorous than usual Examining one of the 
features of interest it is shown that scarcely any 
snow fell during the preceding winter in Baluchistan 
and very little on most of the hills of the North West 
Frontier Province The total winter precipitation over 
these areas is said to be the lowest for at least twenty 
years Dr Walker summarises the conclusions to be 
drawn from the controlling features with a statement 
that it would be unjustifiable to attach any unport 
ance to indications so feebly marked as those of the 
present year and he adds that when their resultant 
effect is so trifling nothing is gamed by attempting 
to reach a conclusion and he does not consider the 
controlling factors decided enough to enable a trust 
worthy forecast to be prepared 

So far as efficiency and durability are concerned 
there does not seem much to choose between the 
electrical and the mechanical methods of connecting 
the propellers of a ship with the steam turbines 
Excellent results have been obtained by both methods 
I he electrical method however has much greater 
flexibility There is no necessity to have the tur 
bines near the shaft and its direction of rotation can 
be reversed with the greatest ease In La Nature tor 
July 16 L Jauch the chief mechanician of the French 
Navy compares the two methods and concludes that 
the electrical drive will be much the more popular in 
the future He points out that five battle-cruisers each 
requiring 180 000 h p and using electrical methods 
of driving the propeller are being built in America 
The author calculates that at maximum power the 
efficiency of the mechanical type of gearing would be 
a per cent higher But this is offset by a a per cent 
gam in favour of the electric drive at mean speeds 
and a ao per cent gam at low speeds He points out 
that with the electric drive there is no fixed relation 
between the speed of the propeller and the speed of 
the steam turbine Hence the latter can always be 
run near die speed at which its efficiency is a 
maximum 

Thk Department of Commerce, Bureau of Stan 
dards Washington has just issued Circular Paper 
No 100 on Nickel ” (so cents) This is one of a 
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Wfh* describing the physical properties of metal* 
together with a diseunloo of the relation of these 
proper tie s to the composition and treatment of the 
material*. In h are described the properties of nickel 
and of Its commercially important alloy* nickel 
•tael* ferromkkal, copper nickel and nickel-chromium 
alloys The pamphlet it illustrated by numerous 
photomicrographs and curves and provided with 
a aery complete bibliography The collection of data 
will be valuable to metallurgists 

The Wireless Pres* Ltd announces for early pub 
hcation a volume by Prof ] A Fleming who was 
recently awarded the Albert medal of the Royal 
Society of Arts in recognition of his many valuable 
contributions to electrical science Under the title 

Fifty Years of Electricity The Memories of an 
Electrical Engineer the work will record the pro¬ 


gress of electrical engineering since 1870 the year in 
which Prof Fleming attained his majority 
Thi catalogue of optical instruments recently issued 
by Messrs Adam Hilger Ltd 75A Camden Road 
London NW 1, contains details of a number of in¬ 
struments not previously obtainable in this country 
Amongst them may be noted a monochromatic dlu 
minator an infra red spectrometer a vacuum spectro¬ 
graph a linear thermopile a spectrophotometer and 
several refractomcters Messrs Hilger are offering a 
limited number of their instruments at a special reduc 
tion of 20 per cent off their current prices 
Erratum —We regret that the price of the fifth edi 
tion of Sir J J Thomson s Elements of the Mathe 
maticai Theory of Electricity and Magnetism was 
incorrectly given in Nati rk of Julv ->i p 647 as jar 
net instead of 25* net 


Our Astronomical Column 


Displacement or Linfs in the Spectrum of Venus 
—‘The Attrophyt Journ for June contains a paper by 
Dr Chas E St John and Mr Seth B Nicholson in 
which they test the result announced bv Mr Everthed 
that his Venus spectrograms supported the view that 
the earth exerts a repulsive effect on the solar gases 
analogous to that which the sun appears to exert on 
comets tails The authors took two senes of Venus 
spectrograms in 1910 with Venus east of the sun 
and in 1919-20 with Venus west of the sun Then- 
analysis of the results leads them to conclude that the 
effect can be correlated with the altitude and the 
angular diameter of Venus hence they conjecture 
that it is due to atmospheric dispersion the centre of 
the visual image which was adjusted on the slit 
diffenng from the centre of the photographic image 
They propose in future to take some further plates 
viewing the image through a blue screen which 
should eliminate the above source of error They have 
incidentally examined the measures to see if they 
afford any evidence of a rapid rotation of the planet 
but conclude that the difference between the mom 
tng and evening senes is not of an order that 
would indicate a rate of rotation higher than 
that found by Slipher In all the plate# of the 
•eras whether on Venus the sky or the sun an 
iron arc spectrum was photographed simultaneously 

Planetary Photography —Pubes Ast Soc Pacific 
June 19SI contains a lecture by Mr E C SUpher 
on this subject Illustrated by numerous reproductions 
of photographs of Venus Mar# Jupiter and Saturn 
Those of Venus faded to record any surface markings 
but illustrate the changes of diameter and phase that 
occur in the synodic period- The photographs of Mars 
taken at Flagstaff are stated to number 100000 
Numerous exposure* are mede on each plate in the 
hope that some win catch the moments of best defim 
<en Mr Slipher gives a long list of features that 
he data* can he verified from the plates It must 
ha w eOs r, he admitted tiut not all of these can be seen 
on the reproductions though they may be visible on 
the original negatives The polar cap ts shown with 
gritet dearness and it would seem to be worth while 
to mte m e stor e* 0 f He position angle in order to 
dtoriti ^independent determination of tfcp position 

■Wto ifctohgtophe of Saturn yfcld much interesting 
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information The great excess of luminosity of ring B 
over ring A and the semi transparency of the latter 
permitting the o itline of the ball to be seen through 
it ire well brought out ilso tl e faintness of tile 
ring when the sun is near ts plane There are repro¬ 
duction of two exposures on Apnl 28 last when the 
eirth and am were on opposite sides of the ring 
plane There is a dark stripe across the centre of the 
d sc formed by the dark side of the ring and its 
shadow t narrowest in the middle the two edges 
being curved m opposite directions One feature 
shown in all the photographs is the extreme regularity 
of the fivefold belt in Saturn s southern hemisphere 
The edges appear to be exactly pirallel to the equator 
One is inclined to mistrust this regularity on drawings 
but the photographs are free from bias 
Mfasi ri mfv of Tin Diamfter of Arcturi s —Mr 
F G Pease (Pubns \st Soc Pacific June 1921) 
j gives an account of the work with the interferometer 
on the 100 n Hooker telescope at Mount Wilson since 
| the successful measurement of the diameter of BeteT 
ceuse Observations on Arcturus in February and 
j March with poor seeing showed some diminution of 
the visibility of the fringes with increasing distance 
I between mirrors At length on April 15 the seeing 
was perfect and 1 c fringes vere found to disappear 
vhen the ti rror ere sepirited bv IQ5 ft As me 
naximu n sepant o at present is 20 ft it was not 
possible to proceed to the next point of greatest 
visibility of fringes but the value iq 5 is considered 
j to be correct within 05 As uming an effective wave- 
1 length for type Ko as 5600 the angular diameter of 
Arcturus is 02^7 very near the mean of the values 
estimated bv Eddington Russell and Hertzsprung 
The paralLix is taken as one' from the mean of 
the best recent measure* giving a linear diameter of 
19 000 ooe miles or twenty two times that of the sun 
Observations of Aldebaran on nights of poor defini¬ 
tion give grounds for thinking that its angular dia 
meter Is somewhat greater than that of Arcturus, 
Pollux and a Ceti give indications of weakened 
fringes, but probably a longer beam than 20 ft would 
be needed to make them disappear The mirrors 
here hitherto been moved by hand which has »»iwri 
much time Two screws driven by a single motor 
are now being mounted which should greatly fadB. 
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The Uwversitien end Technological Education 1 
' By Pwjf W W Watts, FRS 


r pECHNOLOGICAL education may be defined as 
A the development of thoee sides of learning which 
will enable us to extract the highest possible good 
frpm the resources of the world, and m the process 
to make life at least endurable and if possible 
pleasant to the maximum number of people, to avoid 
waste and extravagance m both production and use, 
to keep and leave the world beautiful and peaceful 
and to do all thia with such a margin of economj as 
to deplete as little as possible our children’s heritage 
in the earth of which we are but tenants for life 

In the use of every kind of resource animal vege¬ 
table or mineral man has been woefully extravagant 
partly through thoughtlessness, but mainly through 
ignorance To take their share in Improving this 
state of tiiinge is a task not unworthy of the greatest 
and most ancient universities, as well as of those of 
newer growth, and of thoee other institutions which, 
because of their heart-whole and deliberate devotion to 
this end, are not yet deemed worthy to be reckoned 
as universities 

Among the functions of these universities and in¬ 
stitutions should be the training of men who are to 
lead the industries forward in the direction of higher 
efficiency, smoother and more salutary working, and 
increased production, men who shall know sufficient 
of die laws of Nature to extract through them opera- 
turn all the energy and material to which we are 
entitled end who never forget that Time the Avenger, 
tardy but sure will exact from them the penalty for 
any thoughtlessness or neglect 


The Student 

It is fair to demand that the technological student 
should come from school with a really good general 
education and the culture which such an education 
should give He should have such a knowledge 
of languages that he can not only use thoee he 
knows but will also be able without great diffi¬ 
culty to acquire any other which may prove essential 
to him, such an acquaintance with literature that he 
really understands how to read and extract from the 
printed word what it is able to give him, facility in 
writing clearly and intelligently so much knowledge 
of geography and history as will enable him to get 
hold of anv information he may require, and a 
thorough grounding in mathematics and elementary 

In the study of the group of sciences and arts ger¬ 
mane to the professional training, the best that can 
be done is to pick out in each subject thoee matters 
which are common to a number of technological sub¬ 
jects to teach them to mixed classes of convenient 
sisd, and to supplement them where necessary 
hr special additional instruction or direction 
Tne amount of common matter Is much greater 
titan is generally supposed, and sue* 

If thoughtfully designed, will go a 
of the way Here the strength of 
Institutions is manifest for in than - _ r __ 
sfble without undue expense, to make use of all 
existing wpartments There must nec essa rily be 
■ither Incompleteness or waste of effort and over¬ 
lapping in the cite of institutions devoted to a single 
branch of tschdoiqgy t and such institutions should 
never be founded umea* it has been proved impossible 
for bodies of university rank to undertake tbl work. 
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It is as well to insist that technology must be based 
on a thorough knowledge practical and theoretical, of 
the relevant sciences treated as pure sciences In the 
past most industries have advanced by means of a 
cumbrous and exclusive course of trial and error It 
is only in the more recent development* that advan¬ 
tage has been taken of the principles and general laws 
worked out by the scientific man in his laboratory, 
the royal roads in both the pursuit and the applica¬ 
tions of science In future the technologist must be 
a scientific man not only in his knowledge but also in 
his attitude and outlook In his life-work fie will not 
be really successful if he is satisfied with thing* that 
are He is to be the introducer of new dung* in a 
rdgtme which may fallaciously appear to have reached 
finality This be can be only if his knowledge Is wide 
and so ingrained in him that he can make full and 
practical use of it 

In every science the great aim should be to 

a out the principles and the general laws 
have been established, the lines of thought and 
experiment on which they rest the means by which 
they can be and have been tested and the conse¬ 
quences which flow from them The teaching scheme 
Is thus made easier as well as more efficient, for 
such principles are common ground, equally neces¬ 
sary to each branch of technological instruction It 
is in the illustration of them that the teacher must 
bring out their contact with the technical practice of 
industry 

While holding fast to the principles of science it is 
essential that the scheme at this stage should be 
exceedingly elastic and capable of rapid variation to 
meet the advance of industrial applications What is- 
at once the hardest task and the severest test of the 
successful teacher is not how much he can teach but 
how much he dare leave out In any case he must 
be firm in meeting the question which few of us 
escape What use is this to me? ” He can see- 
farther than his students, farther even perhaps than 
his technical advisers and he should be able to show 
that such apparent superfluities are like the hidden 
strands in concrete, without which tile material would 
fail under some of the stresses it is designed to meet 
It is his duty to remember that whatever may be a 
student’s intentions as to his future, he cannot be 
sure of controlling that future 
The guidance of technical advisory committees is 
of inestimable advantage, not only In the later year 
or years when purely scientific work is merging into 
the technical applications of it, but also to some extent 
while pure science Is being studied In both cases, 
however their function should remain advisory and 


either with the director or principal teacher, or with 
the faculty of which he is a member 

In the later year or years of the course the instruc¬ 
tion will naturallv become more highly specialised, 
and if the previous scientific training has bean 
thorough and sound and the student has learnt how 
to make practical use of his knowledge, program will 
usually be rapid 

It is essential too, that at this stage, but preferably 
earlier as well, the student should lie trained in writing 
of what he has learnt, or, in summarising fen results 
obtained by his own practical work, |n dear and coo* 
rise and, U posdble, n o n - to c hni cal language wMch 
can be easily understood fay the type of mao nd* 
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whom hla professional work will be carried on. By 
this he will be able to display most clearly how much 
of hie work he has really grasped and how far he 
aeee Into its consequences, while he will, at the same 
time, be acquiring a gift of great service to him In 
Ms career. 

Touch with Industry. 


It is a vital question at what stage contact with 
industry should be initiated. Until a student knows 
some of the features of the industry in which he will 
be engaged, he finds it difficult to realise the signi¬ 
ficance of many parts of his training. On the other 
hand, if he goes into the shops, the works, or the 
mine too soon, he is not possessed of enough know¬ 
ledge to profit fully by his experience. The advan¬ 
tage of early touch outweighs its disadvantages, 
and contact should begin early, and be renewed at 
several stages of the course. The student may at 
first gain little actual knowledge in the mine or 
workshop, but in working there for a period by the 
side of tfie men whom he will afterwards direct he 
will gain a most valuable knowledge of their customs 
and limitations, their predilections and weaknesses; 
and he will be laying down a foundation of experi¬ 
ence which will usefully guide him when he comes 
to the difficult task of handling men himself. At the 
same time, while watching the technical skill of the 
expert workman, he will acquire respect for accuracy 
and delicacy of workmanship and for that astonish¬ 
ing proficiency which prolonged practice alone can give, 
what is of scarcely less importance is that at this 
stage he will hear a whole gamut of technical nomen¬ 
clature which has before been mere jargon to him, 
if he has met with it, at all. No one Is more in¬ 
tolerant of the phraseology of the expert than the 
“practical man," but no one is more tenacious of his 
own terminology. It is well that the student should 
learn the latter while he is still in the position of the 
under-dog, so that it may not trip him up later. As 
his course proceeds it is natural that workshop and 
field experience will become of greater educative value. 
He will be entrusted with higher work and so gain 
new experience. 


Directors and Teachers. 


One of the greatest difficulties in the future, as it 
has been in the past, will be the staffing of techno¬ 
logical departments. Such departments must be 
directed by the right kind of men—men not only of 
good Intention, but also of wide industrial knowledge, 
capable of deiding with students and of organising 
their stalls; men of ideas and energy, devoted to their 
own research and that of others; and, above all, 
men of achieved success. There seem to be but three 
ways of securing such men: (1) To pick the right 
man whenever and wherever found, pay him his 
price, and leave him to teach.as and what he think*, 
best and to select his personnel and material, as well 
as his methods and lines of research; (a) to take 
from die industrial side man who have made their 
marie and a competence,' but, from interest in their 
subject and love of the work, are willing to continue 
in harness in what is one of the pleasantest, if not 
die least exacting, of professions; or (3) to select 
competent and trustworthy men who have found touch 
with industry from the academic side, and to allow 
them to supplement their pay by private professional 
co n d u cted under proper restrictions. Under 
t conditions the universities will have to fill 


work < 


their_ _ 

SutMrxUiwte~siaffs have also to. be considered. 
Heft again the pay is generally inadequate to secure 
the hereto s for wig periods of the most desirable 
and it is arguable that it is well this should be 
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so. There are many inducements to attract men to 
the staffs of applied science depai tmenta: the con¬ 
tinuation of their technological education and the 
possibility of obtaining higher degrees, the developing 
of their teaching ability, the opportunity of increasing 
their proficiency in research and improving their status 
and reputation thereby, the earning of additional pay 
by carrying out industrial work of research character 
or otherwise, and the Introduction to, and contact 
with, industrial men who will eventually have research 
work to dispose of or employment to offer. It is 
essential, however, that means should be provided to 
retain some, and those not the least promising, for 
longer periods in order to give stability to the depart¬ 
ment and to the head of it the responsible support 
which he is entitled to look for. 

It will also be to the advantage of every depart¬ 
ment that it should be sufficiently strong to allow one 
or other of its member* to take an occasional period 
of time for the purpose of study, research, or even 
business work. This would react not only on the 
value of the leaching, but also in spreading the reputa¬ 
tion and increasing the efficiency of the department by 
maintaining closer touch between it and the business 
world. If well managed, it need not involve heavy 
additional cost. It is chiefly a question of organisa¬ 
tion and of a liberal outlook. 

Research. 

It is essential that research should form part of 
the curriculum of every technological student. What¬ 
ever his future career, in addition to routine work, it 
is certain that he will come across new conditions and 
new difficulties, something for which he may have 
met no precedent—problems, in other words, which 
need to be investigated on scientific lines before thev 
con be solved It it not essential that the research 
should be other than of a purely scientific nature. 
What is essential is that he should get to realise that 
the easiest and quickest way may often be to obtain 
facts and inferences at first hand, that he should 
learn how to question Nature, and acquire confidence 
that, if he can put his questions skilful!}, he will 
usually obtain, after Nature’a way, an answer which 
will contain, though it may conceal, the solution to 
his problem. 

It is still more necessary that the teachers should 
engage in research, and naturally this in most cases 
would have some more or less direct bearing on indus¬ 
trial problems. Apart from the fact that only a man 
engaged in the production of new knowledge can be 
a really first-class teacher, in no other way can he 
establish contact with the highest development of the 
industry in which he is interested and thus secure 
the confidence and respect of those engaged in it. 
An active research school is the best symptom 
of a live and active technological, as it is of a 
scientific, department; it tends to attract the right 
kind of student, trains the best kind of staff, and 1 $ 
a legitimate way of keeping the department before 
the eyes of business men. 

If it is possible to pass the best students on to the 
staff for a short period before they take up outside 
appointments, ana to afford them reasonable leisure 
to embark upon research, the school will be much 
strengthened and the worth of the students con¬ 
siderably enhanced. A certain amount of teaching 
work is by no means a drawback, for it will enable 
them to consolidate their knowledge and render it 
more accessible when wanted. A larger staff than 
otherwise may be thus maintained, and the depart¬ 
ment will be more stabilised in toe event of having 
to face the possible loss of one or more of its senior 
members. 
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•B bt to Mtttct from o utride mow tnfifMi bi 
industry who tore special prtMetn* of ttmr own to 
solve which cannot to so weu dealt with to the tabora* 
tariee to which they have access in worts or eUe 
where This should of course receive encourage* 
went The Introduction of outsiders of the ri$it k&d 
to the laboratories t* of service in several wave It 

spreads the light * by keeping industrials to formed 
aa to the progress of science and the im prov em ents 
of methods of Investigation and as to the precise 
nature coat and limitations of scientific inquiry It 
impresses upon them the necessity for experimental 
accuracy and shows how cloaetv the sciences are now 
interwoven and how results obtained in one science 
or branch may be imported to assist progress in 
another Better relat oni are established between the 
institution and the industries surrounding it mutual 
confidence Is engendered and personal acquaintance 
Is encouraged to the advantage on one hand of the 
industries and on the other of the students who 
may find eventual employment thereto 

A coronary la that to certain cases research tor staff 
or students may to in part earned on in works 
laboratories Outside the university and the considers 
turns lust set out apply at well to this case Care is 
requisite that uidustnal research should not de 
generate into anything of the nature of routine or 
testing work This should to excluded and tbe uni 
versmas should not to any way compete with firms 
which specialise in this direction Only where this 
class of work Involves pmbfcm* which are new or 
exceptionally difficult or need the employment or 
even formulation of new principles should It to 
undertaken by university departments 

The Product 

The type of man which it should to the aim of the 
universities to turn out should possess those qualities 
which distinguish die tost type of scientific man— 
not merely knowledge of his subject and technical 
ability to use that knowledge but capability to intro- 
dues the scientific method Into his conduct of every 
day life and into his dealings with his colleagues and 
subordinates He must to willing to study oQ the 
conditions of hw problems before he is sufficiently 
satisfied with their solution to carry them into effect 
These conditions require not a solution but the sofu 
two which can to brought into operation with the 
least possible disturbance of the dungs that are with 
out needless change of raw material machinery or 
Personnel but with the advantage of diminished 
cost enlarged production and increased value or 

If this h the aim theproduct will to the tost type 
of technologist He will not necessarily be die type 
of map -suited to occupy immediately the highest poet 
tfon m his business But the work given him to 


PMfem will to se welt «** that It viBto fnwafo 

«** to tong before he Is chosen for more and mere 
rsoponstbto work uadi he attains high nmk tafcfe 
profession I do not believe it is possible that me* 
of managerial type captains of Industry will ever 
to technically trained as such The universities 
should endeavour to produce such a type of man that 
bit superiors will take him by force, and almost 
against bis will from his technological work to direct 
tbs bigger issues 

Conclusions 


(t) As much as in any other walk of life, the eduoa 
non of the business man must to a liberal one. Hu 
mind must be as agile and he must be as wttf pro¬ 
vided with Intellectual weapons ax any other well 
educated man 

(2) A course of technological education thoughtfully 
laid out u as an instrument for mmd-trauiuig and 
in the nature of the product turned out m no way 
inferior to the higher branches of language Ultra 
tore history or philosophy The work ts aa hard, 
the probtoni* to be solved as difficult the reasoning 
as acute the intellectual loy in success as great 
while its urgency to the nation and to mankind Ts one 
of the moet pressing matters that educationists have 
to face 

(3) In the multiplicity and complexity of subjects 
there is no longer tune for the moat litoral of educa 
Hons to to as broad as heretofore Same universities 
are even specialising in a single dsad language aa an 
honours subject hotdrng perfiape rightly that a 
thorough knowledge of one U better than what can 
to attained In the time avaflabfc of two Techno. 
logical education has anticipated this specialisation 
only by a fsw years 

(4) There it no less worthiness and dignity to 
the newer education than in the «M AM timber 
education is and always has been, technological The 
learning of the older universities has been used and 
has even been moulded for tin purpose to equip the 
parson the poet and the politician and both the 
peer and the proletarian can gam from the study of 
classical literature some facts or theories to guide 
them In their respective vocations 

(5) The business man has good right to demand 
that Institutions of university rank shall supply bis 
demands as well as they have dealt with education 
for the profess i o ns The polytechnic system has not 
had the success that was expected in educating Ids 
foremen end workmen He must not to again db 
appointed when he seeks higher education for him 
self He expects and has a ntfrt to expect that the 
type of education be needs shall to not a. by-olav 
or a by product but a worthy aim in itself and H 
the universities will not give it to him he mil take Ins 
own steps tn the matter 


The Exploitation of Irt*h Peit 1 

By Ptor Huon Rta* 


'THERE are about 6 ooo ooo toes of turf used every i to suggest what meass should to taken to ascertain 
l roar to Imlaad but this quantity is almost hi the conditions under whiob tbe peat couU to profitably 
tigatfcant m cateparteon with the total mum*, about ! wen prepared, and used m the meet favourably 
aooe/XXbooo tone, whtefa can be wtm brum tbebogs of situated localities The mam report of the Caeo- 
tite country The Irish Pent Inquiry Com mi ttee of mittee which is contained to the bubtisettoaa wrier 


the country The Irish Pent Inquiry Com mi ttee of mittee which is contained to the buWehttoa* wrier 
which the present writer wae • member, we* appointed , Aotm* mown ended the pwrcfuua hf fee 3ms of a 
1 -n.vtoH - fa heeri wri metfceofael anethole vf 

^tSSS St wfofl fo pe* could to tried rid s by side Ttoasteao. 
laduew Mm* cfc it, > K { would esqwte to to oontuated over a haqg ported if 
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Jfcw win to give muttworthy data, and they would 
|Hw® r es ulted in the winning of largo amount* of 
far which than would be little proepcc ti ve 
with the WWW of decreasing the net expense 
Of too experiments and at the same time of testing, on 
‘^wately largo scale, the commercial possibility of 
g peat for die generation of electric power, the 
ittee suggested the installation of an electric 
power station on a suitable atea of the Bog of Allen 
within 35 to 40 miles from Dublin A portion of 
this power could be used locally to drive the peat 
winning machines or agricultural machinery, in chemr 
on! industries, such as the manufacture of calcium 
cytnamide, and for lighting and power purposes in 
the neighbouring towns The excess of electric power 
could da transmitted in bulk to the power station 
at Dublin 

As a result of a conference with the Fuel Research 
Board the Irish Committee submitted a much less 
ambitious, if less satisfactory scheme, which con 


A serious obstacle which confronts everyone who 
attempts to devise a scheme far winning peat on a 
large scale is the labour difficulty The peat-fuel 
season depending on air-drying as it must do far com¬ 
mercial reasons, lasts only about four to six months 
of an average year It is not easy, therefore, for die 
peat industry to attract the labourers required hr it 
from o'her industries which offer them constant employ¬ 
ment throughout the year This applies especially to 
the men required tsr cutting and spreading the peat 
Much of the woik of the drving opei ations can be done 
by women and boys who arc in genera) available 
during the late summer months in any more or less 
thickly populated district One of the chief problems 
wh ch the Peat Committee had to consider was, there, 
fore how to limit so far as possible the number ot 
men necessary for the winning of a definite quantity 
say 250 tons of turf each day of the cutting season 
(lao days) I he same difficulty was experienced 
abroad, and was, to some extent met there by the 



•leted briefly of the purchase of a bog of about 10,000 
acme at a price of about al an acre, and the estab¬ 
lishment In it of an experimental station to test tin- 
various method* proposed for winning peat Even on 
this soak a considerable number of labourers would 
be required, end in order to encourage these to settle 
in the district the Committee proposed to have experi¬ 
ments conducted bv the Department c' * 

Ireland oq the reclamation of cutaway 


Ireland on the reclamation of cutaway and virgin bog 
The Fuel Research Board approved in general of this 



,... _._public-.. 

r epor t of the Sub-Committee on agricultural 
qpfofnted by the Department of Agriculture 
tottill unfavourable, and to a large extent 
, r eport of the Sub-Committee, it 11 not 
asrfy into effect the recommendations of 
ms Inquiry Committee with regard to the 

„ Jft&t, 
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introduction of labour-saving devices such as the auto¬ 
matic machines of the Baumann and Wielandt types 
The Baumann machine consists of a ladder dredger 
which scrapes the peat off the inclined face of the 
bank and conveys it to the hopper of the cylindrical 
mixer and macerator, shown on the right-hand sidq 
of Fig 1 The peat is pressed through the mouth¬ 
piece of the macerator as a rectangular band 
which is automatically cut into sods The latter are 
caught on plates moving in a lattice girder, extending 
about 120 metres over the adjacent drying ground 
When the lower half of the continuous «am ot 
plates is completely filled with eods, these are tipped 
on the drying ground and the emptied plate* return to 
the macerator over the upper portion of the lattieed 
girder One of these machine* In Raubltng Bor, 
Bavaria, attended by a gang of five men, had a daffy 
output of spread sods corresponding to 5* tons of tar- 
dry turf Its dredger was driven by a wh p electro¬ 
motor, its macerator by a similar motor of 40 h p , 
and the cost of the complete machine was ijoaf. 
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The Wlelandt machine 1 * similar in principle to the 
Baumann, but lighter in construction, largely owing 
to the adoption in it of a different apreading 
mechanism. The machine can be driven by a 35-h.p. 
electromotor, and its total cost, including motor and I 
cables, was tooal. four or five years ago, but is now ! 
much higher. During the war It was found at Elisa. I 
bethfehn, in Oldenburg, that one of these machines, 
attended by one man and three or four youths, had 
an output in the season of 7000 tons of air-dry 
turf. 

If the statements made abroad with regard to the 
efficiency of automatic machines are correct, four of 
these machines, attended by sixteen men in all, can 
dredge, form into sods, and spread in a day enough 


peat to yield, when air-diy, about a50 tans of turf. 
The same output of peat, cut and spread, by the 
method ordinarily practised in Ireland requires about 
160 men. It Is therefore a matter of great importance 
for the winning of peat on a large scale in Ireland 
that these claims should be subjected to a prolonged 
test under the conditions obtaining here. In con¬ 
clusion the writer must again express his regret that 
the recommendations of the Peat Inquiry Committee 
were ultimately set aside for reasons which are in 
part due to misinterpretation of the Peat Committee's 
report, and in part to statements which were made by 
the Agricultural Sub-Committee, and are in sharp dis¬ 
agreement with the actual facts, in regard to the 
extent and the purchase price of Irish bogs. 


Geophysical Problems. 


A SURVEY of research problems in geophysics has 
recently been published by the American Geo¬ 
physical Union, a body which acts as the Committee 
on Geophysics of the National Research Council, and 
as the United States National Committee of the 
International Geodetic and Geophysical Union. The 
survey consists of a series of seven essays by the 
chairmen of the several sections of the union, deal¬ 
ing respectively with geodesy, seismology, meteorology, 
terrestrial magnetism and electricity, physical oceano¬ 
graphy, volcanology, and geological physics and 
chemistry. It is interesting to observe that the two 
latter subjects, so little studied in this country, are 
in America found sufficiently important to occupy 
separate sections of the union. 

Advance in nearly all these branches of geophysics 
seems to depend on much the same method of attack, 
involving on the one hand an enormous amount of 
organised, co-ordinated labour of observation and 
measurement, and on the other individual theoretical 
study, necessarily of a freelance character, by a 
comparatively few people with scientific training, in¬ 
sight, and wide knowledge, at research institutes or 
universities. The first half of the task Is being 
executed with increasing skill and success by the 
natioaal scientific organisations of the leading 
countries, but the complementary half lags behind. 
Dr. C. F. Marvin, for Instance, after describing the 
present achievements and future tasks of raeteor- 
. ological organisations, concludes that " seemingly the 
greatest need In meteorology is that of a master mind 
to direct Itself comprehendmgly and intensively to the 
great problems which the science still presents.’’ The 
recency of the beginning made by meteorologists in 
the study of the upper air, now recognised to be 
fundamental for the upbuilding of a dynamical science 
of* meteorology, suggests that perhaps also in other 
geophysical sciences progress may be obstructed by 
failure to perceive vitally important directions which 
observation and research must take. 

The outstanding task of geodesy at the present time 
is described ty Prof. Bowie as being that of co¬ 
ordinating the geodetic triangulations of the various 
countries by reducing them to a single datum, 
defined as the adopted latitude and longitude of some 
one station, the azimuth of a line radiating from 
that station, fl^d the dimensions of the reference 
spheroid on smeh die triangulation is computed. This 
involves a herculean work of re-computation and re¬ 
adjustment of the triangulation networks, especially 
in Europe; in America much progress in this direction 
has. already been made. Gravity surveys must be ex¬ 
tended over the land surfaces, and a satisfactory 
method of observation evolved for the ocean areas of 
NO. 2701 , VOL. 107 ] 


the globe; this will afford information as to the varia¬ 
tions of density in the earth’s crust, enable the theory 
of isostasy to be further developed, and thereby lead 
to ever closer approximations to the figure of the 
earth. 

In seismology the most important world-wide 
problem is the accurate determination of the time 
taken by earthquake waves to travel from their origin 
to other points on the earth’s surface; this information 
is necessary in order that the origin of earthquakes 
arising in inaccessible (land or oceanic) regions may 
be determined, and that the velocity and path of the 
waves within the earth may be deduced, thus throw¬ 
ing light on the earth’s internal constitution. Prof. 
Reid expresses the opinion that the most useful means 
to this end lies in the improvement of the equipment 
of existing seismological observatories rather than 
in multiplication of the present number. The de¬ 
sirability also of methodical studies of limited areas 
where small shocks are frequent and strong ones 
occasion.il is also mentioned, with the view of deter¬ 
mining the sequence of events leading up to the 
rupture producing a strong shock, and possibly of 
forecasting the region and time of such occurrences. 

Dr. Bauer’s article on terrestrial magnetism con¬ 
tains some Interesting remarks on the progress of the 
analysis of the earth’s magnetic field which is now 
being made in the department of the Carnegie Insti¬ 
tution which he controls. It has been concluded that 
for many purposes the theoretical formula proceeding 
In series of spherical harmonics may be restricted 
to the few most important terms, leaving the residual 
field, representing continental and more local irregulari¬ 
ties, for special study and treatment in accordance 
with their extent and character. Reference is also 
made to the important problems afforded by the mag¬ 
netic variations, both those connected with auroras 
and earth-currents, and the rarer ones occurring at 
times of solar eclipse. The baffling fundamental 
problems of the origin of the earth’s main magnetic 
field and the cause of Its secular variation are also 
touched upon. 

Prof. Llttlehales points out the influence which 
the ocean, being so large an expanse of the substance 
having the highest known capacity for heat, must 
exercise as a factor governing the distribution of 
terrestrial temperature, and the consequent Importance 
of oceanography to geophysics In general. A 
ristimt is given of the efforts so far made, by voyages 
of exploration and by investigations in marine labora¬ 
tories, towards the study of the oceans in their many 
aspects; the system according to which progress is 
now being sought is the study, in detail, of definite 
oceanic stations j^triodioally revisited every three 
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montfai, for the purpose of making synoptic charts 
of temperature, salinity, gas content, currents, and 
so on, which it is hoped will prove amenable as 
material for mathematical investigation of the related 
phenomena. 

In his essay on volcanology Dr. H. S. Washington 
describes the information which requires to be col¬ 
lected for the systematic study of the subject, and 


the programme of a volcanic observing station, such 
as those which have been established for some years 
at Vesuvius and Kilauca. The article on geophysico- 
chemical problems, by Dr. R. B. Sosman, of the 
Carnegie Institution Geophysical Laboratory, con¬ 
cludes the report, and deals with the investigation of 
the physical properties and chemical reactions of the 
substances and aggregates which make up the earth. 


Agricultural Research. 


“ 'T'HE Present Position of Research in Agricul- i 
ture " formed the subject of a lecture delivered 
by Sir Daniel Hall at the Royal Society of Arts, and 
reported in the society’s Journal for April i (No. 3567, 
vol. Ixix.). Up to the time of the formation of the ‘ 
Development Commission in 1909, agricultural re- I 
search was entirely unrecognised by the State. A 
considerable amount of information had been gained | 
from the researches at the Rothamcted Experimental 
Station, which was started in 1843, and was entirely I 
dependent on the endowment provided by it’s 
originator. Sir John Lawes; valuable researches were j 
also being carried on at the Woburn Station of the 1 
Royal Agricultural Society, while from 1890 onwards 
the various agricultural colleges were commencing in¬ 
vestigations along many different lines. To work of 1 
this Kind the State granted not more than a few 1 
hundred pounds a year, and the Development Com- , 
mission was expressly charged with the object of 
formulating some scheme for the promotion of re- J 
search. The scheme adopted is now in working order, 
and by it the field is divided up into a number of 
subjects, one of which is allocated to each university 
or Institute. By this means research is removed from 
immediate State control, concentration of effort 
ensured, and overlapping avoided, and each institute 
is able to carry out a continuous scheme of work. The | 
question of the State control of research is one which 
is hotly debated. On one hand it is argued that the 
State pays, and therefore should control the expendi¬ 
ture; on the other, when the nature of research work 
is considered, it is obvious that the looser system of 
control prevailing in a university is much more pro- 
ductive of good work than the rigid methods of a ( 
Government department, while the type of man wanted 
for research is much more attracted to the former 
than to the latter. Moreover, if research came 1 
directly under Government control, then the pro¬ 
gramme of work would have to be submitted annually | 
to the judgment and criticism of administrative 
bodies possessing no expert knowledge. That such a 1 
procedure is disastrous has been proved many times in 
other countries. 

Another advantage arising out of the association of j 
the research institutes with the universities lies in the j 
co-operation thereby ensured with other workers in ( 
all fields of science, to that no matter in what 
direction the particular research mav extend, the j 
advice of men with expert knowledge is always avail- , 
able. It is also of the utmost importance to keep • 
agricultural research in contact with the business of 
farming, and this is attained most easily through j 
association with a university which teaches agricul¬ 
ture and Is In touch with the surrounding farmers. 

At present there are under the scheme eight insti- I 
tutes, each dealing with some particular branch of 
agricultural research, such as plant pathology, fruit¬ 
growing, dairying, etc A research .council, conslst- 
utg of the directors of the various Institutes, together 
wfth a few Independent sdeotMc men and the officials 
of the Government departments concerned, has been I 
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set up to ensure the co-ordination necessary between 
the different research centres. To this body also the 
Ministry is able to submit plans for any large-scale 
investigations requiring the co-operation of a number 
of the institutes. An important feature of the scheme 
has been the provision of a number of advisory 
officers who are attached to the various agricultural 
colleges. These men are free from most teaching 
duties, and are able to give advice and help to the 
farmers and horticulturists in their area while keeping 
in close touch with the directors of the related Insti¬ 
tutes and the officers of the Ministry’s staff. Ii» 
this way a systematic service is secured capable ot 
dealing with plant pathology, etc., all over the 
country. 

The total funds set aside in the current Estimates 
for this research scheme amount to 105,000!., against 
38,250!. for the year 1913-14. This ensures for each 
institute a definite number of salaried posts with 
reasonable prospects of promotion, so that agricul¬ 
tural research is no longer an absolute blind-alley 
employment. 

The immensely important subject of animal disease 
has been very inadequately dealt with, but the many 
difficult questions involved are being investigated. 
The Ministry is now supporting a research laboratory 
at Addlestone, and grants are made to the Royal 
Veterinary College and the London School of 
Tropical Medicine for the pursuance of researches in¬ 
animal diseases- 

Having dealt with the organisation of research, the 
lecturer gave a short account of some of the most 
Important practical results obtained recently from 
the various institutes. At Rothamsted a valuable In¬ 
vestigation has been earned out on the method of the 
decomposition of farmyard manure. A cellulose fer¬ 
menting organism was discovered which attacks straw 
in the presence of active nitrogen At the same time 
there is considerable loss of nitrogen, so that it is 
most essential to protect the ordinary dung-heap from- 
washing by rain, and also, in the case of rich cake-faf 
dung, it must be got on to the land early if heavy 
losses of nitrogen are to be avoided. Some of the 
principles emerging from this work have been very 
successfully applied to the treatment of sewage. At 
present the valuable nitrogenous compounds in sewage 
are mostly wasted, but by passing it through a straw 
filter bed under certain conditions some 60 per cent, 
of the nitrogen is removed by the organisms decom¬ 
posing the straw, which thereby becomes a good 
manure, and, moreover, the effluent is harmless. 
Further trials are in progress with the object ot- 
making farmyard manure-on a large scale without 
animals. 

At Aberystwyth plant-breeding methods are being 
applied to grasses and clovers, while at Cambridge 
the scientific breeding of farm crops has given most 
valuable results; wheats have been produced which 
add 10 per cent, to the yield of the farm, while some 
of them combine the strength of the Canadian with 
the cropping power of the English varieties. 
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In connection with annual nutrition Om Cambridge 
atadon is trying to obtain growth-curve* showing 
the relation between the food consumed the live and 
dead weight and the useful meat, fat and offal for 
each stage of the animals development while the 
station at Aberdeen is paying particular attention to 
the .-nportanee of vitamins in the nutrition of farm 


At Long Ashton and East Mall ng researches are 
being made in fruit growing and preserving so that 
■some quick method of storing fruit for future use 
may be available whenever a glut occurs in the 
narket Research on plant disease is be ng conducted 
more with the object of producing immltne varieties 
than of finding curative methods That this is the 
right line to take is shown by the fact that whereas 
all attempts to free a soil from wart-disease infection 
have been unsuccessful there are certain immune 
-potatoes which Will grow w thout blemish in the most 
heavily infected soils 

The lecturer remarked that although our organ isa 
-tion for agricultural research is young and we cannot 
-compare with America or with Germany before the 
war e ther in the number of workers engaged or in 
expenditure yet * it w not too much to claim that 
the majority of really fru tfid deis ind conceptions 
that have recently been c irrent n agr cult iral sc ence 
have sprung from English laborator es 


Meteorology of the Philippines 1 

'T'HIS work is rightly da med in the preface by the 
A director of the Phdippme census to be of great 
practical value Observations from sixty official 
stations and fifty three voluntary stations have been 
dealt with and the maps and plate* aid much in the 
simplification of the large amount of data contributed 
to the world s meteorology The elements dealt with 
are temperatures ra nfall hum dity cloudiness wind 
direction and force and typhoons 
Temperature is treated as to both exposure and 
method of obta n ng averages in a manner quite com 
parable with the most approved European system The 
mean annual temperature for the whole archipelago 
obtained from stations near the sea level is 269° C 
(804° F) The seven warmest months are April to 
October and the five coldest November to March 
May s the warmest and January the coldest Tables 
are given showing m great detail the mean extreme 
and range of temperature at all stations 
Rainfall distribution throughout the year forms the 
most interesting feature of the weather of the 
Philipp nes The exposure to the prevailing winds 
occasions great differences in the amount of rain in 
spite of the relatively small extent of the archipelago 
The winter rams come direct from the Pacific and 
cause large falls over the eastern part of the 
afehipeiago these are called the north-east mon 
soon rains The summer and autumn rains are 
due chiefly to the influence of typhoons these rains 
are most abundant in I uzon and the Vieayes The 
thunderstorm rams which occur in spring are of little 
importance compared with the other rains 
The annual means of seventy stations give 
•566*1 mm (93 18in ) as the annual average rainfall 
for the Philippines The annual averages at the 
several stations range from 45976 mm {181*05 In ) 
to 989*8 mm {#98 in) The greatest fall is at 
Baguio, due to its elevation and the local topographical 
« ■ * -» s-aituiuM The a nnual ex 
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heaviest arena! fall 
tn) m 1911 
the summery sf the 
weather of official holidays in Manila for the sixteen 
vears This is a step in advance of European official 
discussions C H 



University and Educational Intelligence 

Leeds —The James Edmondson Ackrqyd memorial 
fellowship has been awarded to Mr F W Dr) who 
will undertake a research on the comparative 
anatomy histology and pigmentation of mammalian 
hair as a basis for breeding and other experiments 
The value of die fellowship is 300! per annum renew¬ 
able for *i period of three years 

Manchester —Mr J M Nutt all senior lecturer in 
physics has been appointed assistant director of the 
physical laboratories and Mr D C Henry lecturer 
in chemistry 

Mr A J Hailwood has been awarded the Moseley 
memorial prize in physics 


The Berlin correspondent of the Times announces 
that Prof Walter Nernst has been elected Rector of 
the Berlin University 

Dr Livingston Farrand has accepted election to 
the presidency of Cornell University fin succession to 
Dr J G Schurman recently appointed American 
Minister to China After graduating at Princeton in 
1888 and at the Coiumb a College of Physicians ind 
Surgeons m 1891 Dr Farrand spent two years in 
study at Cambridge and Berlin From 1893 to 1914 
he was connected with Columbia University first as 
instructor in psychology and later as professor of 
anthropology He was president of Colorado Um 
versity from 1914 until after the armistice when he 
joined the American Red Cross In 1917 and 1918 he 
directed the anti tuberculosis work of the International 
Health Board in France Dr Farrand was at one 
time editor of the American Journal of Public Health 
and has contributed largely to psychological and 
anthropological publications In 1904 he published a 
study of the Indian population and physical geography 
of North America entitled Bas s of American 
History 


Ihb Roll of Wit Service of the University of 
London Officers Training Corps has been published 
by the Military Education Committee of the Unlver 
sity The first sect on devoted to the roll of the 
fallen contuns tie names and other particulars of 
065 officers who were members or former members of 
the contingent Section » records 1726 honours and 
distinctions awarded to 1068 officers The roll of war 
service forming the third section gives particulars of 
4276 officers and former officers cura cadets of the con 
tingent who served as officers in the war The appen 
dices contain statistical and historical information 
Of the 4218 former cadets who served as officers 
during the war 1579 were first enrolled In the cpn 
tingent before the war the remainder (2639) during 
the war but only 202 obtained their commissions 
before the war The colleges of the University eon 
tributing the largest number of cadets are University 
College 558 King* College 484 Imperial Cctteg? 
471 Guys Hospital 335 and St Bartholomew’s 
Hospital ito Tbs illustrations mcfcide portraits of 
the late U-Cd AGE Bgerton OoWstrsam 
Guards first Adjutant 1909-13 and the fly* former 
cadets who were awarded the VC Hie volume Is 
published by the Military Education Committee of the 
University of London at 46 Russell Square London 
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Prof Einbtun s mam object in recently visiting 
Ameriea was to meet the Jewish community of the 
United States in order to enlist its support for the 
pro p osed University of Jerusalem The foundation 
stones of this University were laid in 1918 and prc 
parations are being made to erect an institution 
worthy of die noblest ideals of modern knowledge 
It is proposed to commence with physical and 
chemical departments a medical faculty an arts 
faculty departments of law and commerce and a 
Jewish faculty The object of the promoters is to 
make the institution serve the interests of the Pales 
tinlan population as well as those of general culture 
The University will be up to date m equipment and 
representative of the highest scholarship in each 
department the association with the institution of 
men like Einstein Wassermann Bergson Alexander 
Lord Rothschild etc makes this perfectly clear 
The University will be m no sense exclusive So far 
as possible Hebrew will be the medium of instruc 
turn this being the language spoken by the Jews of 
Palestine but it need scarcely be said that religious 
and racial tests will be unknown Mr C CrossTand 
Director of the Fishery Service Sudan Government 
writes to us to express the fear that the University will 
be Jewish m a clerical sense but we believe this need 
not be entertained for a moment because Jews all 
over the world and especially in Palestine are abso¬ 
lutely opposed to any form of clericalism in social 
political or cultural life The University of Jeru 
salem will be the only real university for a consider 
able section of the Orient and it is to be hoped that 
it will become a great centre of culture for the Near 
East acting as a link between the East and West 
and thus helping to encourage feelings of friendship and 
co-operation between the representatives of the great 
civilisations of the past and of the modern world Of 
course as regards methods of teaching and research 
the University will be modelled entirely on European 
and American standards The outcome of Prof Em 
stem s visit is that the medical faculty of the Uni 
versity is now assured and we can expect in the 
near future to have this faculty established in a 
country where the combating of disease is of par 
ticUlar importance Other faculties and departments 
will follow as the means are obtained for them 


Thk Right Hon Viscount Haldane delivered an 
address on November 9 last before the Old Students 
Association of the Royal College of Science South 
Kensington dealing With the subject of the nationalisa 
two of the universities The address has recently 
been Issued in pamphlet form bv H M Stationery 
OfllCe The title as Lord Haldane observes is 
somewhat of a paradox so fir as I am con 
cemed ” since he proceeds to declare his un 
relenting opposition to am suggestion that the 
universities of the United Kingdom should come 
under the control of any State Depart nent He 
submits that the moat vital element in a university 
is that of an atmosphere which in itself is the most 
excellent of things and would be as difficult as it is 
rare were It not for that divifte soark in the human 
aoitf which means that those who are gifted need but 
little to bring them to devote their whole energies to 
concentration on the highest ideas That atmosphere 
no State Department Can produce Nevertheless the 
must have a care for 


the 
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people The highest 
t unions ties touches 
people Not one in tan 


State as r epre sen ting d 
the eMAjg well-being 
education that ± offered 
after an but « fraction 


of the population get any education at all after they 
leave school at the age of fourteen and not one in a 
thousand get the advantage of the higher educaUon 
of the universities The problem is how to bring 
higher education to bear upon the democracy One 
crucial difficulty is the cost only a fraction of which 
about 38 per cent is met by the fees which well 
to do parents vainly imagine represent the real cost 
of the education which their sons and daughters 
rece ve Apart from the endowments of past bene 
factors the balai ce nust be found by the gifts of the 
benevolent which represents in the Un tea Kingdom 
less tl an half a million sterling annually against the 
five millions contributed in the Umted States The rest 
of the expenditure must be met from public Kiurces 
either from the rates or from the Exchequer but the 
universities must be left free as to the means and 
methods which they employ in order to realise their 
obligations to the community which are not only to 
tram duly prepared students for their various faculties 
humanistic and scientifc but also to undertake extri 
mural work such as the Workers Educational Assp. 
ciatoi demands 


This University of Br stol has issued a striking and 
beautifully illustrated apjeal with the view of raising 
under the novel form of a group scheme a five 
year million fund the -participants in which may 
spread their contributions over a period of five years 
The appeal is headed Ihe First Line of National 
Defence as indeed rightly considered a university 
significantly is Already more than one million pounds 
sterling has been contributed in money lind and 
buildings chiefly by the inhabitants of Bristol and 
notablv by the Wills family and now the University 
owns 19 acres of land within the city area upon which 
its various fine buildings have been erected or are in 
course of erection Ihe University obtained its charter 
in 1909 and its course of instruction for degrees in 
eludes the customary faculties of arts science medi 
cine and engineering inclusive also of agriculture 
and theology together with many forms of extra 
mural act vities dealing with adult education It is 
specially devot d to research in the various faculties 
More endowed chairs and an increased staff of lec 
hirers are needed together with money for the estab 
hshment of fellowsh ps for departmental libraries 
for equip nent and for research One thousand two 
hundred full li ne students and more than P*rt 
time students art l attendance and the demand will 
grow as far 1 ties for secondary education are increased 
and developed The area embraced within the opera 
tions of this University of the West extends from 
the Cotswotds throughout the four south western 
counties to Land s End It is confidently to be hoped 
that within th s area there may be found not only on 
the part of pr vale 1 enefactors but also on that of the 
local authouhes an eager willingness to support the 
efforts which the ( ounc I of the University 19 making 
to bring within the reach of the inhabitants of the 
foir counties the highest possible facilities of learning 
and research in all departments o» knowledge The 
Treasury grant is to be raised in 19*3 from one million 
to a mill on and a half sterling and the University 
of Bristol can participate in it in proportion to the 
amount publicly subscribed All the universities of the 
kingdom are in like struts for means of development 
and It is worth whi e in this connection to direct atten 
tloo to the munificence displaved in the Umted States 
by private persons who gave In one year iqiy-18 in 
support of the universities and colleges of that country, 
nearlv 5 <00 000J whilst benefactions to such mstltu 
tions in the United Kingdom amounted in the three 
years 1916-19 to only 1 193 0ool 
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Calendar of Scientific Pioneers. 


AofMt I, 1172. Ototoa Engtae Ottawa* dtad.— 

Knosvn principally for hi* work on the theory of the 
moon, Delaunay In 1867 succeeded Poncelet In the 
chair of experimental phyelca in the Sorbonne, and In 
1870 wai made director of the Pari# Observatory. 
He met his death by drowning off Cherbourg. 

August S, 1S79. Mam van Lament died.— Though 
a native of Scotland, Lamont spent his life in 
Germany. Like Gauss, Hansteen, and Sabine, he 
was a pioneer worker In terrestrial magnetism, and 
in 1851 discovered a decennial period in the dally 
range of magnetical declination ahd earth currents. 
He directed the Bogenhausen Observatory, near 
Munich, and catalogued 34,674 stars. 

August 7, ISM. Jftns Jaketo Barzeihts died.— The 
contemporary of Dalton Davy, and Gay-Lussac, 
Berzelius occupied a pre-eminent position among 
chemists. He discovered perlum, selenium, and 
thorium, isolated silicon, zkconium, and tantalum, 
was a founder of electro-cheimiirtrY. nnd by his work 
on atomic weights furnished, chemists with a set of 
exact constants of great importance. He was secre¬ 
tary and president of the Swedish Academy of 
Sciences. 

August 7, ISM. Junes Had died.— One of the most 
distinguished of American geologists. Hall for sixty- 
two years was connected with the Geological Survey 
of New York, and made valuable researches of the 
palaeozoic Invertebrata of that State. 


Professor of anatomy and physiology at T-ausanne, 
Ford was best known for his researches in limnology, 
and especially for his study of the seiches of Lake 
Geneva. 

August S, 1M7. Victor Meyer died.— From Gfit- 
tingen Meyer in 1889 went to Heidelberg as successor 
to Bunsen! He discovered thiophen, introduced a new 
method of determining vapour densities at high tem¬ 
peratures, and made investigations in stereochemistry 

August S. 1911. Ernst HeMriek Haeckel died.— Pro¬ 
fessor of zoology at Jena for more than forty years, 
Haeckel was the first German biologist to make evolu¬ 
tion the leading conception of biology. A prolific 
writer, his ‘‘Natural History of Creation ” appeared 
in 1868, and his “Riddle of the Universe^” contain¬ 
ing his well-known monistic views, in 1899. 

August 9, 1999. Mr Edward Frudduid dtad.— The 
first professor of chemistry in Owens College, Man¬ 
chester, Frankland afterwards succeeded Hofmann 
at the Ro>al School of Mines. His investigation of 
the laws of the formation of chemical compounds led 
to the theory of valency, and in applied chemistry 
he did verv important work in connection with water- 
supply and the pollution of rivers. He received the 
Copley medal in 1894, and in 1897 wa * knighted. 

August 19, 1892. Franz Maria Ulrie Theodors 
Aipinut died.— Aepinus was bom in 1734, and 
became mathematical tutor to the Russian Royal 
Family. Among physicists he is known as the author 
of ‘‘Tentamen Theorise Eiectricitatis et Magnetisml,” 
1759. the first systematic attempt to apply mathe¬ 
matics to these subjects. 


Augast 19, 1919. Henry Gwyn Jeffrey* Moseley 

died. A graduate of Trinity College, Oxford, Moseley 
by a systematic determination of the X-ray spectra of 
many of the elements a as led to the discovery that 
the properties of an clement are defined by its atomic 
number, giving rise to “Moseley’s numbers,” which 
are recognised tod* of fundamental importance. He 
was kffledPn action at Suvia, on the Gallipoli Penin¬ 
sula. at the age of twenty-seven. E. C. S. 
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Societies and Academies. 

Pams. 

A c sd w y el Sdeaees, July 11.— M. Georges Lemoine 
in the chair.—C. Mearen: The second conference of 
the International Union of Pure and Applied 
Chemistry.—S. Carres: Research on triply ortho¬ 
gonal systems.—M. Alayrae: The movement of a 
solid in a resistant medium. Some of the results in a 
recent communication by the author had been antici¬ 
pated by M. Dulac.—MM. C. Nerdauum and Le 
Men an: The determination of the effective tem¬ 
peratures of gome stars and their colour index. The 
value of the “ colour index ” of stars can be deter¬ 
mined bv the authors* method of colour photometry. 
This method results from two homogeneous measure¬ 
ments, and avoids all the causes of error and uncer¬ 
tainty due to the comparison of a magnitude deter¬ 
mined separately by sight and by photography.—A. 
Lalay ■ The direct measurement of the mobilities of 
electrified particles in gases.—D. Castor- The fine 
structure of the series of X-rays.—A. MaresHn: The 
superficial extension of soluble or volatile bodies. 
Studies on the displacement of particles floating on 
water by the changes in surface tension caused by 
the introduction of a piece of camphor, menthol, ana 
wobutylcamphol.—M. Frlc • Contribution to the study 
of the stability of nitrocellulose powders. The 
changes in composition caused by ultra-violet light in 
solutions of the powders in acetone were followed by 
the resulting changes in the viscosity of the solutions. 
—P. Lefceas and M. Pfcaa : The action of sod am¬ 
monium on diphenvlmethane, fluorene, and indene. 
Dimethylfluorene. Sodammonium rencts with indene 
and fluorene, giving substituted sodium derivatives, 
and at the same time hydrogen is added to a certain 
proportion of the hydrocarbon. Indene gave 50 per 
cent, of the dihvdride.—MM. PartoeBs and StoMB: 
Syntheses of tertiary alcohols, starting with methyl- 
ethylketone.—L. Loag rhiwkaa : Rotatory power in 
crystallised media.—P. Pallet and H. Tenater; The 
vertical extension of the marl facies containing 
pyritlc Cephalopoda in the Island of Ibiza.—J. 
Mascart ■ The method of working out averages in 
meteorology. A discussion of some of the difficulties 
underlying the problem of taking true meteorological 
averages.—P. Sekerascbewsky: The foundations of the 
rational classification of clouds.—J. PsUtls: The rile 
of the chondriome In the formation of essential oils 
in plants.—M. MeBtort: The function of potassium 
in the chemical actions and the reproductive func¬ 
tions of the fungi.—MM. Clazat and H sa esw itr; 
The electrocardiographic study of the arrest of the 
heart in electrocution.—H. Mareelst • The hydro¬ 
genation of some marine animal oils. The oils from 
eight species of fish were treated with hydrogen in 
presence of nickel carbonate as catalyst at a tem¬ 
perature of 250° C. The changes in the iodine figure 
and melting point are given in each case; all the 
oils lost their disagreeable smell under the treatment. 
—Mme. A. Drzewtaa and G. Beta: The phenomena 
of autoprotection and autodestruction in aquatic 
animals.—A. Trfflat and R. Kaaeta: Activity of in¬ 
fection by the air. Studies on the infection of mice 
by the Danvsz paratyphoid organism and by pneumo¬ 
coccus. Of the various methods compared, the in¬ 
fection bv bacterial fogs proved to be the most deli¬ 
cate, positive results being obtained by much smaller 
weights of bacterial emulsion when carried by air 
than when introduced by 'subcutaneous injection, 
with food, etc.— H. Frestori: The action of the 
orblculo-costo-diaphragmatic reflex on the sympathetic 
and parasympathetic system*. 




August 4, 1921] 


NATURE 


735 


July 18—M Georges Lemoine in the chair—The 
president announced the death of M Gabriel Llpp- 
rnann —A HaUsr and Mme Rsmart Lacts The two 
dextrorotatory methylallylcamphocarbonates the 

three propanol - a - camphocarbonohdes and the 

a-camphopropanol denved from them—P A Dsageard 
The structure of the plant-cell in its relations with 
the theory of the chondnome A summary of the 
author s work oit this subject since 1918 and an 
account of his system of nomenclature — M Jsaet 
The characteristics of certain parti il differential 
systems comprising as many equatiois as unknown 
functions—A Deajey A mode of progressive in 
tegration and the corresponding characters of in 
tegrabihty —J Andrade Possibilities of new types 
of chronometer - L ds Karariatkl The resistance of 
materials—E Rengade and E Desvlgaes An ar 
rangement for testing the hardness of refractory 
materials at a high temperature Ihe method em 
ployed is a modification of the Brinell test in which 
the ball Is replaced by a cone of Acheson graphite 
The specimens were heated in an electric furnace 
and the tempi rature was determined by an optical pyro¬ 
meter The results of numctcus bservations carried 
out on clay and bauxite bricks at temperatures be 
tween 1150° C and 1470° C are given in a diagram 
The bricks show a gradual softening as his been 
already mentioned by MM I e Chatelier and Bog tch 
Silica bricks behave differently up to a! out 1600° C 
they give no imprint then the brick breaks up sud 
denly—A DasTHHer and L de Broglie The dis 
tribution of the electrons in the heavy atoms —A 
DsMsras The diffraction ot the X rays b\ liquids — 
H Pilsboa The resistance of thallium sulphide and 
selenide The resistance of the compounds 11 Se and 
T 1 S in the solid state varies with their {1 evious 
thermal treatment The specific resistance vanes 
with the "temperature according to a law which 
remains the same but the resistance is not deter 
mined when the temperature is known In both 
cases there is an abrupt change in the resistance on 
melting—P Pascal The magnetic pioperties of the 
alkaline earth metals in combination —H Weiss and 
P Laltts The interpenetration of solids An 
extension of experiments already described with zinc 
and copper to other pairs of metals —E Decarrlire 
The rile of the gaseous impurities in the catalytic 
oxidation of ammonia gas The results with traces 
of sulphuretted hydrogen have been given in a 
previous communication Figures for acetylene are 
now given and it is shown that the effect of this 
gas as Impurity is more serious than that of sul 
phuretted hydrogen, since the lowering of the yield 
increases with the total amount of acetylene which 
has passed the catalyst and is not simply dependent 
on the proportion actually present at any given time 
If both sulphuretted hydrogen and acetylene are 
present as Impurities m the ammonia as is the case 
with ammonia prepared from commercial cyanamide 
the former has a protective action and the injurious 
effect of the acetylene Is m great part neutralised — 
L BackspM and E BstsMssa The preparation of 
calcium carbide by calcium ammonium and acetylene 
Pure calcium carbide is not obtained by Moissan's 
method the decomposition at 150° C of the com¬ 
pound C,Ca*C,H,*4NH, The calcium carbide formed 
is very Impure, and contains cyanamide calcium 
cyanide, and free carbon —C D Zsagbsbs A new 
reaction of ammonia A concentrated solution of 
Silver nitrate in formaldehyde (formol) freshly made 
gives a mirror of metallic silver with traces of am¬ 
monia The reaction was obtained with 000034 milli¬ 
gram of ammonia, and ammonia tub been detected 
In potable water in a case where no indication was 
given by the Neesler reagent—M A new 
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method of preparing the sodium derivatives of the 
true acetylene hydrocarbons The acetylene is treated 
with sodium amide in liquid ammonia the products 
are pure and the yields are high —A and J Pletet 
The polymerisation of the glucosanes —A Maliks 
ihe nitro- and amido-denvatives of methylethy! 
benzene —F Dencleux A1 ancient passage of the 
pro Wunnnn Rhone through the plateau of Clara 
fnd Haute Savoie—J Savornln Fxtension of the 
c ti lcntal Atjuit mi in to Morocco —H Rlc*«e The 
ciuses of the inver orient il ion of the root and stem 
—M St Jonssco The existence of inthocyanidines 
in the free state in the fruits of Tut us aculeatus and 
Sola urn dul in ara —P Benoit The female gono 

L hores of Tubulana mesembryanthemum —P *Wlntre 
ert The existence of a transitory nervous dualism 
at the comn encemcnt of the neur i-muscular connec 
tion in Selacians—G Bertrand and R Vlsdeseo The 
probable intervention of /1 u 11 the phenomena of 
fertilisation in the a 1 n al vertebrates In man the 
prostate gland is ruher in 7inc than the testicles and 
its proportion of zinc exceeds that found in anv of the 
other organs of the body Similar ratios were found 
for the o\ bit in the pig the seminal vesicles pos 
sess the m lximum zinc content It would appear 
that zinc plays an important part m the phenomena 
of rej r xluction in vertcl rates —L Anbel The action 
of the pyocyame bacillus on asparagin Among the 
reaiti n j roducts n ilic f rmi fumarn and propionic 
acids were identified —P Conrmont A Rocbsln and 
F I snpln Tin. disappe iranie of pathogenic germs 
in the course of the purification of sewage by activated 
sludge After six hours treatment pathogenic 
organisms of the typhoid paratyphoid group are 
nearly always present in the effluent the cholera 
vihri 1 d sajipe 11 s —F Dliaert Concern in g activated 
si dgc A sttdv of the influence exercised bv car 
lohc acid on the fermentations riused l\ activated 
sludge —MM Desgrei OaiUemsrd and Hewmer 
dinger The fixation of carbon monoxide diluted 
md carried by an air current \n attempt to find 
a reagent suitable for the absorpti n of small pro¬ 
portions of carbon monoxide in a gas mask The 
best results were f btained bv using pumice (27) 
saturated with a mixture of iodic anhydride (9) and 
sulphuric acid (3 5) 
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(he direct numencal calculation of the eoefBdeot a# 
mutual Induction of coaxial (fades A near ktth 
frequency vibration galvanometer Tbe photogra p hic 
recording and measurement of radio-telegraph signals 
A new lecture room Illustration of atomic model* — 
Prof J C MsLeaaaa The refractive indices of 
metallic vapours—W W ttsvtr The absorption 
spectra of liquid and gaseous oxygen —Prof J C 
MtLeanss and P Lena The structure of the Balmer 
series line* of hydrogen—Prof J C McLsaa s a and 
P A Petrts The spectra of helium hydrogen and 
carbon in the extreme ultra v oiet —Prof J C 
McLsaasa The liquefaction of hydrogen —W A 
Lawteace Nitrophthalc anhydrides and acetylamino 
phthahc anhydrides with toluen and alummlum 

chlorides —H N Stspfeaas Bromophthahc anhydrides 
with benzene and alum n um chloride —N A Clark 
The effect of certa n chemicals on the rate of repro¬ 
duction of yeast—Prof J B Fsrgassn and G A 
WBUams The passage of hydrogen and of helium 
through silica tubes—W JB Leaf The action of 
methyl green on vea t —K L Winner Pressure 
volume relations of superheated I quids —W H 
Martta Scattering of light by dust free liquids —Prof 
F B Keartck Note on Wolskt s paper on optically 
empty liquids—Prof J B Fergasea Re-detenrnna 
tlon of the melting point of sodium chloride —Prof 
W L MUUr Researches n physical and organic 
chemistry carred out in the chemical laboratory of 
the University of Toronto—Dr J C Qlashaa The 
reduction of the ctrculants to polynomial form with 
applications to the circulants of the 7th and nth 
degrees—Prof A H S Qtttsoa The gravitation 
potential of an anchor ring Some tidal problems — 
Prof E F Batten and Mss E S Bishop Law of 
distnbut on of particles in colloidal solutions — S 
Mclass Production of heat during charcoal absorp¬ 
tion —Prof E F Barton and E D Melon** The 
relation between coagulative power of electrolytes and 
concentration of collodal solutons— Dr J S Plas 
kntt The radial veloc t es of *70 stars The orbit 
and dimensions of TV Cassiopeue The temperature 
control of the stellar spectrograph —W E Harper 
The orbital elements of the brignter components of 
JJoss 407 Tie orbts of speetrosrop c components of 
Boss 4622 —H H Plaskstt The intensity distribution 
in typical stellar spectra—Dr S D E«aw The 
solution of plane triangles bv nomogranhic charts 
Dr C T SaBirsa Note on the geometflcal equi 
valence of cert n invariants—Dr W B Daesen 
The interpolation of breaks m tide curves for record 
ing gauges -Dr F T Sbott and Miss A H Bar , 
wash The vert cal movement of alkali under irriga 
t on in heavy day soils Notes on the nature of 
burnouts—Prof H F Dawss Reversible pendulum 
—Prof A L Hughes Characteristic X rays from 
boron —Prof J SaHerfy A new experiment in yibrq 
tlon —Prof J C McLaaaaa Note on the spectrum of 
potassium Note on infra red specttoscqpy—H J C 
Irstaa Selected radiation emitted by specially excited 
mercury atoms 
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University Finance. 

HE problem of university finance iv not a 
simple one, and the solution is not yet. 
Apart from endowments, which in this country 
are relatively small, the three main sources of 
income are students’ fees, Parliamentary grants, 
and grants from local authorities, and these three 
bear no fixed relation to one another. Students’ 
fees vary according to time and place, the Par¬ 
liamentary grant, administered by the University 
Grants Committee, seems to be allocated accord¬ 
ing to no definite principle; and the local authori¬ 
ties may or may not contribute to the maintenance 
of the universities, and where they do contribute 
their subventions from the rates arc by no means 
uniform in amount. Even in normal years the 
fluctuating character of the income makes the task 
of financing a university not a light one, while in 
abnormal times the task becomes one of difficulty 
and embarrassment. Under such conditions the 
marvel is that so many able business men have 
been found ready and willing in an honorary 
c ^P fflc * t y to give their time and energy to help in 
directing the financial affairs of our universities. 
That they do so speaks much for the hold which 
higher learning has upon a valued and important 
aection of the community, but such interest ought 
"Ot to be looked upon as a justification of the 
system, or mther lack of system, of finance which 
exists at present 
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One of the main principles which should govern 
university finance is that the income should be 
stable. There should be sufficient for necessary 
needs, and something over for development and 
expansion. Now it is no exaggeration to say 
that in most, if not all, of the universities at 
present this fu idamcntal principle is more 
honoured in the breach than in the observance. 
Very few' can budget with reasonable certainty 
for several years ahead, yet they most certainly 
ought to be able to do so if they are to fulfil the 
function for which they were founded. For one 
thing there should be reasonable assurance of 
reasonable salaries. Uut since in general the 
salary bill of the teachers is rather more than 
half the total expenditure, it is obvious that a 
fluctuating income makes it extremely difficult to 
give that assurance. The teachers may lament 
their hard lot, and it has been extremely hard 
with many, but if there is no certainty as to in¬ 
come from year to year there is little hope for a 
reasonable and proper amelioration.' In view of 
such facts, it was well that university finance 
should be discussed at the Congress of the Uni¬ 
versities of the Empire held recently at Oxford. 

The subject was opened by Sir J. A. Ewing 
and Dr. Adami in two interesting and able papers. 
The former gave a comparative statistical survey 
of the larger universities, arriving at the conclusion 
that the average tost “per head,” in the fourteen 
uimeisity institutions selected by him, amounted 
to approximately 65L, and that of this sum 34I. 
was spent on salaries ami superannuation, and 
about Of. on administration. These figures, 
though they must be taken with some reserve, are 
interesting, but do not “cut much ice ” Perhaps 
| it is more helpful to learn that 25I. of the 65I is 
paid by the student, and 20I. comes from Parlia¬ 
mentary grants, for then we gather that the 
student pays rather more than one-third of the 
cost of his education, while the Government pays 
rather less than one-third. But what further .n- 
fercnccs we are to draw from these statements 
the learned principal of Edinburgh L T nlveisity 
omits to say. Incidentally, however, there emerge 
two facts which some of our more observing 
readers might have anticipated. The first is that 
among universities the economic advantage of 
large-scale working holds just as in ordinary busi¬ 
ness concerns; and the second, that the group ot 
three Scottish universities is run at a lower cost 
per head than any of the other groups. In view 
of this it would have been interesting, and no 
BB 
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doubt instructive, had the statistics contained a 
comparative table of salaries paid in the various 
universities or groups of universities quoted by 
Sir J A Ewing 

T uming to the paper read by the vice chancellor 
of Liverpool.University, one is struck by the clear 
exposition of the subject the principles enunci 
ited and the policy suggested The aggregate 
income of twenty one institutions of university 
rank in Great Britain his been carefully analysed 
From the figures given we find that students fees 
amount to 39-7 per cent of the total income, Par 
liamentary grants 36.5 per cent and local 
authority grants plus imome from endowments 
237 per cent As the aggregate income is more 
than aoo 000/ short of the estimated expenditure 
Dr Adami suggests that the prospective deficit 
should be met by additional grants from local 
sources He thinks that the contribution from 
the city in which the university is situated should 
be at least one penny in the pound and that the 
other authorities town and county of the district 
served by the university should contribute at least 
one halfpennv in the pound The only criticism 
we have to offer upon this is that Dr Adami is 
too modest in his dem inds There seems to be 
no sound reason why the whole of the loeil 
luthoritics in the Kingdom urbin and rural 
should not eontnbute a uniform r ite of one penny 
m the pound The universities are not local but 
national L ndoubtedly a penny rite for the whole 
country would ensure a greater measure of sta 
bility and would go far to solve the problem of 
university finance 

Regarding the question of silanes Dr Adami 
quotes extensively and effectively from the memo 
randum preptred by the Interim Committee of 
the Conference of University Authorities and the 
Association of University Teachers The scale 
of salaries suggested by the committee, and after 
wards adopted by the conference, is given, as is 
also the estimated additional income required to 
put the scale into immediate operation in Lngland 
and Wales A rough estimite places the sum at 
about 350,000! 

On the subject of the superannuation of uni 
versity teachers Dr Adami is on firm ground 
when he says that the matter cannot rest where 
it is at present The recent grant of 500 000J 
from the Treasury (acceptable as it is) for the 
purpose of augmenting the superannuation allow 
ances of certain of the senior members of the 
staffs of the universities is not only totally in 
adequate for its ostensible purpose, but also sub 
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jects those university teachers who have seen teach* 
ing in schools or technical institutions outside die 
university to differential treatment of quite an 
unjustifiable character At present a schoolmaster 
of standing cannot accept a position in the uni 
versity without a loss of pension benefits This 
rift between the universities and the schools and 
technical and training colleges outside the uni 
versitics cannot be allowed to continue Anyone 
who has the best interests of the universities at 
heart will agree with Dr Adami that some 
method must be discovered whereby years spent 
in one service are duly recognised in the other 
for pension purposes We have on more than 
one occasion expressed the same opinion in these 
columns 

One other point No discussion of university 
finance where Parliamentary grants are involved 
would be complete without reference to the rela 
tion of the Stite to the university There are 
some who see in the growing financial intimacy 
between the State and the university a threat to 
the mtonomy of the latter Whether this opinion 
is shared by our readers or not we believe that 
the freedom of the university is so vital for its 
efficiency and its highest development that it is 
the duty of every univtrsity ttichtr to guard 
jealously this most viluiblc possession md we 
believe they will not fi 1 in this duty It was 
nitural ind fitting therefore that the subject 
sh »uld come up tor discuss on at the Oxford con 
grtss md considering the issues involved it is 
perhips not a mitter for surprise that it gave rise 
t> one of the outstinding incidents of the con 
gress—a brilliant speech by Sir Michael Sidler on 
the freedom of the university 

The Bible 

/ he Bible Its Nature and Inspiration By 
Edward Grubb (Published for the Woodbrooke 
h xtension Committee) Pp 247 (London 
The Swarthmorc Press Ltd 1920) 2i 6 d 
net 

N this handy little paper covered volume Mr 
Grubb gives us a most readable and interest 
ing historical account of the Bible and of our 
knowledge of its growth and development As 
the advertisement on the cover justly says — 

This book explains what the Bible reallv 
is and why Christians value it above all other 
books Many suppose that if the Bible is not 
literally true, from beginning to end, it is of no 
use at all That is quite unreasonable The 
presence of human imperfection in the work of 
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the men who wrote the Bible is no proof what 
ever that they had not a real and living message 
from God to the people for whom they wrote— 
and for us, if we will take the trouble to under 
stand it" 

Mr Grubb is a believing Christian, and 
writes for Christians with a breadth of view 
that is a tribute to the writer s common 
sense and humanity (in the higher sense of the 
word) One wishes one could sav as much for 
man\ so-called “ Ration ilistic ” writers, some of 
whom hive been more bigoted and more mtolcr 
ant, more narrow and uninformed, thin the worst 
Roman cagot ” or Calvim&tic heresy hunter tint 
eicr lived However these professional inti 
Christian fanatics arc nowadays almost a thing of 
th( past A lew who still survive here and tin re 
are mere relics of the mid Victorian age who do 
not count \\t are talking of Rritun, of course 
in I nnee the spines still lives and flourishes 

Nothing has contributed more to the rout of the 
old fashioned I reethinkers thin the discovtrus 
that have been made since the seventies in the 
realm of ancient Oriental historv and anthro 
pologv, which hive shown that the Old Icstunent 
was not as those of our gtandfathers who con 
sidcred themselves enlightened supposed, a col 
lection ot haseless fables, but real historv, some 
times 111 the guise of legend, but more often in 
that of genuine copies of ancient annals Hie 
cuneiform discoveries of Kawlinson ind Gcorgt 
Smith, the recovery of the ancient history of Egypt 
to the confusion of the supposedly intelligent but 
really extremely credulous Sir George Corncwall 
Lewis, the finding of the Moabite Stone and tl c 
critical study of the text of the historical books 
of the Old Testament, have all shown that in the 
Bible we are dealing with real history and with 
tradition based upon facts They show also that, 
in the obvious myths, such is those of the Crea 
tion and the Deluge, wc have before us extra 
ordinarily interesting accounts akin to the cosmo 
gomcal myths of the Babylonians, pointing to the 
origin of Hebrew civilisation But in the relief 
which these discoveries gave to those Christians 
who demanded ‘ belief in the Bible (a phrase that 
meant everything to them, though to the more in¬ 
structed it might mean anything or nothing) ps a 
condition of their faith in Christianity, and in the 
triumph which the godly felt had been vouch 
aafed to them over the vain imaginings of the un 
godly, the new discoveries were hailed as “prov 
tng the Bible ”—as showing irrefragably that the 
Biblical books were all " inspired ” truth, and that 
Moses wrote the Pentateuch after all One sees 
that this would be of great interest and import 
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ance to a professing Jew, but one is puzzled to 
know how, even if Moses did not write the 
l’entateuch,” the fact could affect the faith of a 
Christian A new law was given to the world 
by Our Lord, based, indeed, on the traditional 
beliefs and teachings of His people, the Jews, but 
owing nothing of its authority to them Some 
Christians, however, of the Reformed Churehes 
have dways been more Jew thin Christian! 

There is indeed, little fact behind the idea which 
one olten meets that archaological discovery 
has proved the literal truth of the whole of the 
Old Iistunent and incidentally shown that 
Darwin w is all wrong ’ (a very prevalent idea) 
Similuly is little fict supports the idea of the old- 
fishioncd Rationalists that the Bible was from 
beginning to end an invention of designing priests 
Archaeological discovery has ccrt unly proved the 
truth * of the Old 1 cstament, but not in the literal 
sense which alone is lomprtbended hy the simple- 
minded Both the Tale of T roy and the Arthurian 
L< ..end ire doubtless true in that they are in¬ 
dubitably based on fact and that is what ari h«ro 
logu il discovery shows us with regard, for cx 
ample, to the books of Joshua and Judges 
Kings and C hroniclts ire innals they are 
(is we cm see by comparison with conltmporary 
historical documents, 1 gyptiin and \ssynan, as 
well is from internal cv denct) more trustworthy 
than the others, as the Anglo S ,\on ( hromelemay 
be more tiustvvorthv than Ginldus Cimbrensis or 
Geoffrey of Monmouth, they arc on the same 
level is sueh chroniclers no less, hut also no mote 
The Bible must be loohid it as objectivclv as any 
other scripture and il we sludv it so and ilso vwth 
reverence is the foundation of Christ s teaching, 
and as i Holy Book, inspired by the Spirit of God 
beciuse it is the work of m in, we shall understand 
many things th it hitherto h ive been hid from us, 
and see elcailv where formerly we were blind 
This is Iht position that Mr Grubb holds in 
common with ill enlightened Christians of to day, 
whether Lnglish Catholic, Presb> tenan, or free 
Rome still seems to affirm ‘verbal” inspiration 
officially The Lnglish reformed branch of the 
Western C atholic Church, with its freedom won 
by the Reformation from the dead hand of ancient 
official pronouncements made in the days of ignor¬ 
ance, has during the last fifty years obtained for 
itself a reputation for freedom of discussion and 
scientific criticism of Biblical matters on the part 
of its learned divines even more honourable than 
that of its fellow Protestant Churches Many of 
the greatest lights of the "Higher Criticism” 
have been English Churchmen, and obscurantist 
circles have often been scandalised bv the fact 
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Unhappily, one#r two <rf the " Higher Cntica ” 
have gone much too far with their textual criti¬ 
cism, and honestly, but mistakenly, have invented 
a new Old Testament of their own imagining, and 
a very dull and uninspired thing at that. The 
text of the real Book is often obscure, and not 
seldom corrupt, so that it must be emended, but 
not so much so as to be a sort of Bacon-Sbake- 
speare cryptogram which can be elucidated only 
by methods strongly reminiscent of Mrs Gallup 1 
The ' Higher Criticism” does not connote this 
sort of fantasy, what it really is Mr Grubb shows 
with both knowledge and skill From his little 
book the interested reader can see just how far 
archaeological discovery has confirmed the general 
fustoncal character of the legendary and annalistic 
books of the Old Testament, and he will be able 
to realise what “textual criticism means in the 
case of Hebrew manuscripts, the distinctions be 
tween the different schools of early Jewish re 
ligious writers that ‘ wrote the Bible ’ —the 
Jahvist (‘J ), the Elohist (‘ E ’), and the Priestly 
( P *) writers—will be made clear to him He 
will also be able to understand the fact of the 
various * strata ” of Isaiah, which can be printed, 
if necessary, in different colours to distinguish 
them 

The Bible, treated scientifically and subjected to 
the same criticism as any other collection of ancient 
legends and poems, becomes extraordinarily in 
tercsting If the sacred books of a religion cannot 
stand criticism, they arc not worth much The 

Book of Mormon cannot stand criticism, the 
Holy Bible can and does Literal truth at all 
times and in all places is not the question 
Christianity does not stand or fall by the verbal 
inspiration or literal truth ” of the Old Testa¬ 
ment, but rests foursquare and secure on the teach 
ing of its Founder as given to us in the New 
He regarded the scriptures of llis ancestors with 
the same reverence that we do, who seek out and 
study their origins and growth in order that we 
may the better understand the bases of our faith 
and so teach it ad majorem Vet glonarn H H 


Zoology for Medical Students. 

An Introduction to Zoology By Prof C H 
O’Donoghue Pp x + 501 (London G Bell 

and Sons, Ltd , 1920 ) 16 s net 

HE object of this volume is to provide a 
text book for the zoological portion of the 
svllabus in biology for the first examination for 
medical degrees of the University of London, and 
for the first examination of the Conjoint Ex¬ 
amining Board m England 
For an introduction to zoology for medical 
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students, the subjects discussed, the degree of 
fullness of treatment, and the order of their pra* 
sentation are admirably suited After a prer 
liminary chapter, the frog is first treated as a» 
introduction to anatomy, physiology, and histo¬ 
logy , then follow accounts of two free living and 
two parasitic Protozoa—Amoeba and Parajncecium, 
Monocyst is and the malaria parasite A chapter 
is given to Hydra and Obelia, and another to the 
earthworm and Taenia, while the dogfish is treated 
at length An account of the rabbit takes upi 
nearly 100 pages, and this section includes—an 
excellent addition-descriptions of the skull of the 
dog, and of the brain and heart of the sheep A 
chapter on histology and cytology follows, which 
deals mainly with cytology, including spermato¬ 
genesis and oogenesis, the section on embryology 
introduces the early development of Amphioxus 
and of the frog (which finds its place here instead 
of in the earlier chapters), while the chick and 
rabbit are treated more completely A final chapter 
is devoted to evolution, variation, and heredity 

The present writer is convinced that such a 
course, beginning with a fairly full account of an 
animal that goes on four legs, the internal 
arrangements of which correspond in some degree 
with what the beginner already knows of his own 
bodv, and then working upwards from the Pro 
tozoa, is, as the author has found, the most satis¬ 
factory from the point of view of both teacher 
and student The number of forms to be studied 
must be sufficiently large to serve as a basis for 
the wider appreciations and generalisations on the 
comprehension of which the value of the course 
to the medical student depends Medicine is 
applied biology, and if the student does not grasp 
the fundamentals at this stage he will not do so 
from the specialised study of human anatomy and 
physiology at a later period At the same time, 
as the author implies, the multiplication of types 
beyond what is strictly necessary to illustrate 
fundamental principles is to be deprecated as in¬ 
volving a study of unnecessary details In the 
present state of the medical curriculum there is no 
excuse for presenting the ordinary student witls 
a survey of the whole animal kingdom—a practice 
that perhaps still survives in places A complete 
study of a few well chosen forms, with similarly 
thorough laboratory work on those forms, is 
worth more for the purpose of giving an insight 
into biological principles—and infinitely more as » 
training in scientific method and thoroughness— 
than skimming over all or most of the phyla of 
Invertebrates and the classes, or even orders, of 
the Vertebrates 

A few criticisms qf details are necessary The 
I account of the physiology of digestion is, quite 
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suitably, an account of mammalian digestion, but 
this should be stated , instead, it is said to be an 
•ccount of the physiology of digestion in general 
The respiratory movements in the frog are badly 
explained , if they took place as described, no air 
would ever be expelled to the exterior, and the 
animal would ultimately burst Also the descrip¬ 
tion of the frog’s truncus arteriosus is not easy 
to follow, and there is no explanation of how its 
mechanism works, and no statement that the 
arterial arches contain blood of different degrees 
■of oxygenation The author appears to distin¬ 
guish ague from malaria ( three distinct diseases, 
malaria and two kinds of ague ’), while only the 
maximum recorded length (36 metres) is given for 
Taenia tagmata, which is surely liable to mislead 
the student as to its usual dimensions 

The last chapter, which is so important, is too 
■compressed, the subjects of the forty two pages 
include evolution, variation, heredity, and selec 
tion m connection with the Darwinian theory, 
Mendelism, and palaeontology as illustrated espe 
cially by the reptiles while the topics of the 
evolution of sex and its meaning do not appear 
to find a place Some of the figures introduced 
from Bourne b Comparative Anatomy of 
Animals ’ have suffered considerably— e g those 
of the nephndium of the earthworm and of the 
skeleton of Scyllium, they are unworthy of a 
place in the book 

Errors which have been noted are as follows 
A trochanter is a prominence, not a depression 
(p 30), to say that membrane bones are formed 
by bone tissue being laid down in a membrane 
is neither adequate nor correct Among mis 
prints one might note "Calkin, * Butchli, 

"Weissmann,” “strobdla,” "alteration ’ (of 
generations), ' aborizations" {p 95), "ccecum ’ 
and “ stomodeeum " for 4 caecum and ‘stomo 
dasum,” and " anistropic ’ (p 4a) Pre-caval * 
contains an unnecessary hyphen, while in 
"subcutaneous ’ and "subclavian ’ it is more 
than unnecessary 

The author, in his preface, acknowledges his 
indebtedness to Profs Dendy and Hill, especially 
to the latter, on whosd lecture-notes parts of the 
book are more or less directly based 

The Analysis of Steel. 

The Chemtcal Analysis of Steel-Works' 
Materials By P. Ibbotson. Pp vul + S96 
(London Longmans, Green, and Co , 1930) 
2 is net 

HE ''Analysis of Steel-Works’ Materials ” 
of Brearley and Ibbotson has long enjoyed 
s reputation as a sound and trustworthy manual 
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of the subject with which it &als, and its con¬ 
tents are familiar to most steel analysts The 
revision of the work has been undertaken by one 
of the authors only, and advantage has been 
taken of the occasion to extend the treatment of 
steels alloys, slags, etc , on the analytical side, 
and to gain space for such extensions by omitting 
the sections of the earlier work dealing with 
pyrometry and the use of the microscope In 
the interval which has elapsed since the original 
publication many books on these two subjects 
have made their appearance, and their develop¬ 
ment has been so rapid that it has become un 
desirable to attempt their treatment m the course 
of a few short chapters in a work devoted mainly 
to 1 different branch of the subject Mr Ibbot 
son’s experience of the analvsts of steel works’ 
materials is exceptionally wide and the methods 
which he describes have been m all cases person 
ally tested and compared with alternative pro¬ 
cesses, so that the author may be accepted as a 
safe guide especially in the difficult region of 
the analysis of high speed tool steels and 
other complex illojs containing the rarer 
metals 

The separation of the rarer elements has been 
worked out with great care for the purposes of 
mineral analysis, and it is possible by following 
somewhat laborious methods, to effect a complete 
separation of the metals contained m a mineral 
with a high degree of accuracy, as has been shown 
more particularly by American work on the com 
position of rocks The analysis of complex steels, 
however, calls for processes which are rapid as 
well as accurate since the results are usuallj re 
quired for commercial purposes within the shortest 
possible time The high cost of the rarer alloy 
metals makes their exact estimation very im¬ 
portant, whilst certain alloy steels are remarkably 
sensitive to minute variations in the proportions 
of the added elements, so that to devise methods 
which will yield, in the hands of the works 
chemist, results of the required accuracy in a 
reasonably short tube is a task of some diffi ulty 
The author lays great stress on accuracy, so that 
while his methods are not invariably the most 
rapid, they are such is can be trusted where a 
gam m speed might possibly be accompanied by 
a serious risk of error 

The work differs a little in its arrangement from 
most text books on the subject The opening 
chapter deals with certain reactions of a more or 
less general character, including the separation 
of iron from other metals, the reduction of solu¬ 
tions by nascent hydtogen by means of the Jones 
reductor, and the precipitation of chromium, 
molybdenum, tungsten, and vanadium by means 
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of mercurous nitrate The succeeding chapters 
describe the estimation m turn of the elements 
which usually occur The methods for the direct 
combustion of carbon are comparatively slow, and 
it would have been advantageous to add a de 
scnption of the rapid methods, using small elec 
trically heated tubes, which were devised during 
the war for the enormous number of shell steel 
samples which had to be analysed in the Admir 
alty and other laboratories In such rapid 
methods soda lime is used with advantage in 
place of the more cumbrous potash bulbs In 
the Volhard estimation of manganese the simple 
method of precipitation with zinc oxide and titra 
tion without removal of the iron, which is very 
convenient in the analysis of ferro manganese is 
not mentioned The estimation of sulphur and 
phosphorus in steels about which disputes are 
most frequent, is treated very thoroughly 
The analysis of ores, refractories, slags fuels 
and boiler waters is dealt with in later chapters 
The section on slags suffers somewhat from its 
brevity, and many chemists would welcome a 
fuller account of this important subject Thus in 
the analysis of basic slags no mention is made of 
the distinction between total and available phos 
phone acid, on which the value of the slag so 
largely depends, and it would also have been well 
to include some account of the estimation of 
fluorine in such slags, the addition of fluorspar 
in the basic open-hearth process is frequently 
practised, and its effect is to convert a part of 
the phosphoric acid into an inert form 

Mr Ibbotson s work may be confidently recom 
mended to the analyst and student as a trust 
worthy guide to the subject by an author of ripe 
experience in the field in which he has worked so 
long 


Relativity and Gravitation 
Relativity The Electron Theory and Gravitation 
By E Cunningham Second edition (Mono 
graphs on Physics) Pp vu+148 (London 
Longmans, Green, and Co , 19a:) ioj 6 d 
net 

T HE second edition of Mr Cunningham s 
book, like the hrst, aims at presenting the 
problems of relativity in a form suitable for the 
general physicist More than half the book deals 
with the special theory, giving the fullest account 
of the experimental side in any English book 
This part is practically unchanged from the first 
edition—too little changed, for one would have 
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liked to see the author’s views on Majorana’s 
experiments, which are not mentioned 

In discussing the general theory, he follows the 
historical order of development, commencing 
with Efitvfis’s experiment, which showed that the 
u eights of two bodies of different constitution in 
the same gravitational field are proportional to 
their inertias within 5 parts in 10* I rom this he 
advances by a series of generalisations First, 
light has inertia, if Ebtvbs’s result is true for it, 
it must also have weight Therefore it cannot 
travel in straight lines in a gravitational field 
Iherefore the differential ds which is intimately 
related to the behaviour of light in the sjiecial 
theory, must, if it is still to maintain this relation 
to light have a form in a gravitational field that 
takes the field into account It has also a rela 
tion to the motion of a particle in the special 
theory, we knew already that it would have to be 
modified in form to maintain this in a gravita¬ 
tional held 

It is therefore assumed that the same form will 
still answer both purposes Previously, again, 
the law of gravitation satisfied 1 condition 
that was unaltered by any displacement of 
the origin or rotation of the axes Sup 
pose then, that the coefficients in the new ds 
satisfy a condition that is unaltered by any change 
in the co ordinates used, the class of changes 
admitted is to be as wide as will permit some such 
condition to be satisfied I his leads at once to 
the irrelevance of the mesh system, and appears 
to the reviewer to be the best reason yet ad 
vmced for attributing to this principle any 
appreciable prior probability 

The crucial tests of the theory are described, 
and a chapter is devoted to Weyl’s theory of elec¬ 
tric and magnetic forces The book is well 
arranged and written Enough does not seem to 
be made, however, of the crucial tests For any 
thing that any professed exponent of the theory 
has said, there might be a million other theories, 
all as probable as Einstein’s, which would give 
the same predictions It may be pointed out 
that on p 114 the assumptions given are 
not enough to ensure that the coefficient of drdt 
shall be zero, which is assumed a few lines later, 
that in the footnote on p 107 it is implied that 
a purely imaginary quantity can have a true 
minimum, and on p 120 that the mere fact that 
the resultant velocity of an object is known is not 
enough to determine its path But m the mam 
the book is a careful and sound analysis, and 
can be recommended to all students of the theory 
H J. 
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Our Bookshelf 

The North American Species of Drosophila By 
A H Sturtevant (Publication No 301 ) 
Pp iv + 150 + 3 plates (Washington The 
Carnegie Institution of Washington, 1921 ) 

A systematic account of the North American 
species of Drosophila and related genera, which 
includes many new species from collections made 
in various parts of the continent, will be found 
in this volume One of the chief features of 111 
terest in such a monograph lies in a comparison of 
the systematic differences distinguishing species 
with those distinguishing mutants In the latter 
part of the work this subject is discussed The 
species of Drosophila, although often closely alike 
in appearance, so that only intense e study has 
succeeded in separating them are extraordinir ly 
difficult to cross Ihis applies not only to those 
having different chromosome groups which no 
one has yet succeeded in crossing but also to 
those in which the chromosomes are alike 

Dr Sturtevant points out that both species and 
mutants may differ from each other m such 
features as eye colour wing shape abdominal 
pattern, and size and shape of eyes but in study 
ing specific differences it is eften necessary to 
examine minute characters such as wing vein in 
dices or the relative sizes of certain br sties that 
are seldom examined in material bred for genetic 
purposes Many of the mutant characters are 
however similar to those observed between 
species The general impression is received that 
specifc differences and mutations may both be 
found in practically any character studied The 
species usually differ si ghtly in innumerable char 
acters while mutants often differ strikingly in a 
few This does not indicate that specific and 
mutational characters are different in kind but 
that only the smaller mutations bv upsetting less 
the economy of the species usually survive is 
specific differences R R G 

Introduction to General Chemistry By Prof H 
Copaux translated by Dr H Leffmai n 
Pp x+195 (Philadelphia P Blakiston s Son 
end Co 1920 ) 2 00 dollars net 
Is its translation into standard Lnglish (vide 
preface) Prof Copaux s excellent little book has 
suffered considerably It may be that chlortn, 
sulfur dioxid, and do not have are stand 
ard English, but in many cases the translator 
does not appear to have understood what he was 
doing, and the result (eg p 55) is quite unin 
telhgible There are numerous minor inaccuracies 
m translation, and others are added in the foot 
notes contributed by the translator Through 
someone s lack of care, several dropped letters 
have been passed unnoticed It is regrettable that 
before sending the book to the printers the trans 
lator did not submit his manuscript to someone 
with a knowledge of physical chemistry In this 
way some serious errors might hive been avoided 
Wolcott Gibbs ” on p 139 should be Willard 
Gibbs " 
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A Last Diary By W N P Barbellion With 
a preface by A J Cummings Pp xlvm+148 
(London Chatto and Windus, 1920) 6s net 
To speak frankly, we prefer Bruce Cummings to 
Barbellion—that is to say the man as he appeared 
to others rather than as he chose to appear to 
himself Hus diary, no less than the former, 
contains some brilliant bits of writing, but its 
mixture of sl<t g and literariness, of wit and self 
exposure grows wearisome In style and in sub 
stance Mr Arthur Cummings s account of his 
brother is more pleasing Barbellion s life was 
a tragedy but he succeeded apparently with in 
tention in depicting it so as to arouse irritation 
instead of sympathy One longs to pity him, but 
that is the last thing he will permit As a psycho 
logical document however the book is profoundly 
interesting and for the humanist it is redeemed 
by the gr idually touched in portrait of simple, 
lovable old Nanny 

Impressions and Comments Second scries 
1914 20 By Havelock Hlis Pp 248 
(London Constable and Co Ltd 1921 ) 125 
Ir is a pleasure and in these days t relief to 
turn to d iri d musings disti igu shed by sanity, 
simplic t> and sobriety of statement Mr Have 
lock Lllis may hold strong views lie may deal 
boldlv with dangerous subjtits but he expresses 
h msclt so calmly so frankly and with an under 
current >f such deluatc humour that it were 
surely impossible to take offence Unkind fortune 
had not hitherto distributed the books of Mr 
Lllis to this reviewer who therefore was unpre 
pared tor the discovery that 1 11c of whose work 
m ither directions he knew w is also among the 
most del ghtful writers of our day 

Here is no room to quote though one can 
scarcely refrain in the face of that exquisite Christ 
mas Day 1919 Nor is this the pi ice to chal 
lenge an occasional argument vet in suggesting 
that f imilianty made the ancient Greek insensi 
tve to the charm of the \thcnian atmosphere 
Mr Lllis has surely forgotten the famous phrase 
of r unpides ui 8ia A t/iirporaT u ftairovrts aflpw 
a dtfios 

That which gives a poignant and peculiar 
quality to the book is the clear eyed realisation of 
approaching departure We seem to see an 
honoured worker resting from his labours on the 
deck of a vessel that bears him over calm waters 
to a serene sunset He looks forward and back* 
ward with equal mind, and ever and anon pens 
some brief message of wisdom or good cheer for 
those whom he is leaving on the shore 
Diseases of the Ear By Dr Philip D Kernson 
Second edition, revised and enlarged Pp xxi 
+ 596 + vi plates (Philadelphia and London 
J B Lippincott Co , 1921 ) 35s net 
This is one of the best works on diseases of the 
ear that have been published for a long time It 
is very full and comprehensive, and is written 
with lucidity and even literary charm It cannot 
be too highly praised and recommended 
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Novi Studtot of a Groat Inheritance Bomg Loc 
tarot on the Modem Worth of Some Ancient 
Writers By Prof R S. Conway Pp vw+ 
341 (London John Murray, 1931 ) 71 6 d 
net 

Prof Conway s Great inheritance is classi c a l 
—in this instance Latin—literature and the 
authors with whom he is chiefly concerned are 
Otcero Vergil* Horace, a?d Livy It is not 
necessary to dwell upon the numerous instances m 
which Prof Conway s originality and insight are 
brought to bear upon the interpretation of 
doubtful or obscure passages It is enough to 
say that, even in dealing with comparatively tech 
meal points such as the authenticity of the minor 
Vergtlian poems, be sees and what is more can 
con\ey to his readers their broader significance 
as elements in the history of culture and in par 
ticular their bearing upon the problems of modern 
life Most readers we expect will turn again 
and aga n to the lecture on Man and Nature 
in the Augustan Poets which with its illuminat 
ing parallel between the circumstances which led 
Vergil and Wordsworth respectively to seek con 
eolation and inspiration in Nature is in a brief 
compass one of the best studies extant of Vergil s 
point of view 

In the final essay on freedom and Culture 
which in a sense sums up Prof Conway s whole 
position he indicates how the classical conception 
of freedom has moulded the social and political 
life of this country through our traditional system 
of education To point out that this system of 
education is cdhfined to one class which is ceas 
mg if it has not already ceased to be predom 
inant raises the quest on of the comparative 
merits of political ideals and tendencies which it 
would be out of place to discuss here 

Some Investigations m the Theory of Map Pro 
jectioru By A E Young (RGS Technical 
Series No 1) Pp v 11 + 76 (London Royal 
Geograph cal Society 1920 ) 6 s net 
The first of the new senes of technical publics 
turns issued by the Royal Geographical Society 
is an exhaustive investigation of map projections 
based upon Airy s idea of making the mean 
square scale error a minimum This principle 
was applied by Airy to zenithal projections as 
affording a reasonable compromise between the 
stereographic projection and the projection of 
equil area Mr Young shows how the arbitrary 
constants in Airy s solution should really be deter 
mined and then proceeds to compare the mini 
mum error projection with others belonging to the 
zenithal class The conclusion reached is incor 
P0f#ted in a recommendation to cartographers to 
use the equidistant projection with total area true 
as being the best zenithal projection for all cases, 
exoept when, some specially desired feature necea 
sitates a different projection 
Similar methods are applied to conical projec 
turns It is shown that tor a zone the minimum 
error conical projection 11 nearly identical with 
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Murdoch s third projection—a remarkably sccu 
rate and simple process invented so far back a* 
1758, and in the opinion of the author tho very 
best of all conical projections Later chapters deal 
with the spheroidal shape of the earth, polycontc 
projections, finite errors and the convergency of 
meridians 

The paper is mathematical throughout The 
algebra is laborious, but the results are of great 
interest Mr Young s paper is a valuable con 
tnbution to the subject he deals with and sets * 
high standard for the senes it initiates 
Elementary Vector Analysts With Application to 
Geometry and Physics By Dr C E Weather 
burn (Bell s Mathematical Series ) Pp xxvu+ 
184 (London G Bell and Sons Ltd 1931 ) 
iss net 

Vn excellent introduction to the subject of vector 
analysis is provided by this book It is admir 
ably clear and a natural temptation to develop 
so fertile a theory in excessive detail and to 
mult ply its applications has been successfully 
resisted It is a more elementary work than Dr 
Silberstein s Vectorial Mechanics and still 
more so than Joly s Manual of Quaternions 
All the ideas which arc based on the differential 
operator of Hamilton are excluded and the 
applications are limited to geometry and to the 
dynamics and statics of rigid bodies Tnough 
remains to place in a clear 1 ght the general prin 
ciples of the subject and its value is less apt to 
be obscured by the complexity of the material 
It is understood however that the author con 
templates a second volume m which the higher 
developments will doubtless be treated Without 
such a sequel the reader will be left unprovided 
with some of the most characteristic and import 
ant notions of the calculus 
The diversity of notation has always been and 
is likely to remain a hindrance to progress The 
existence of Hamilton s system seems to have had 
a centrifugal result and Tait s controversial 
methods probably had an effect precisely the 
opposite of tint intended The present author 
adopts the notation of Gibbs At the moment 
the wider diffusion erf vectonal methods is verv 
desirable and though the absence of a uniform 
notation increases the d fficulty of pursuing the 
subject in different books it it an obstacle on 
which too much stress can easily be laid 
The Formation of Colloids By Prof The 
Svedberg (Monographs on the Physics and 
Chemistry of Colloids) Pp 137 (London 
J and A Churchill, 1931 ) 71 6 d net 
In this small monograph the author, whose bril 
lisnt investigations on colloids are familiar to all 
interested in that important branch of science 
has given a very concise account of much recent 
work on the formation of colloids References t» 
the literature are given, and the book is valuable 
in bringing together much scattered information 
on the subjects of which it treats The printing 
and illustrations are well done 



Aowst U t 1921] 


NAWRE 


745 


Letters to the Editor. 

in* f tutor tom not kolt Mmstlf rttpontW* for o»Mcmi 
tmtrurtt ty HU comstondtnu St Mur cm ha unUrtakt U 
ft torn, m to eorrttHmd wHh thi wHttn of rtjiciti month 
scr iM a M tnioi for ih to or any otkar tort ot tttrawt So 
"Offer it tnktn at anonymous communications ) 


Afnsasfiheos Rffrfftlofli 

The proposition that * the course of a nearly hori 
sontal ray of light in the lower part of the atmosphere 
Is a circular arc having a radius of 14 900 geographical 
miles ’ has been stated by Mr Mallock in a letter in 
Naiuu of June 9 p 450 Mr Mallock states later 
on in the same communication that rays that ire 
pointed a few degrees up or down will still be arcs of 
a circle of 14 900 miles radius 
It has been customary for many years in all survey 
departments to assume that the angle of refraction 
on a ray bears to the ingle subtended at the centre 
of the earth a ratio denoted by k which is called the 
coefficient of refraction assumed to be constant at 
a given point for all rays It is easy to see from this 
that the ratio of the curvature of the ray—ticitly 
assumed to be circular—to the curvature of the earth 
is ak and that if alt —1 a horizontal ny would circle 
the earth According to Mr Mallock s result alt 
3960/14 900 taking the earth s radius as 3960 miles 
which leads to fe**o 133 Now this is not a value 
ordinarily met with in practice In Clarke s 
Geodesy values of k derived from observations 
of the Ordnance Survey aie given as 00809 for rays 
over water and 00730 for rays over land These 
values are not far different from values obtained from 
other surveys 

Mr Mallock s reasoning is based on the equation 

-V) 

When h-o this becomes v.(i 000029) 01 ».//* 

where /1 is the refractive mile* of air at standard 
pressure and temperature While this is correct it 
appears to me to be quite erroneous to consider the 
equation as giving the correct velocity at heights of 
a few thousand feet It may not be incorrect to 
state for a limited range of height that the velocity 
vanes as the height but surely it is incorrect to 
deduce the factor of this variation from an assumed 
law which gives the velocity at height H (the height 
of the homogeneous atmosphere 8 3 km ) equal to 
the velocity in vacuo? 

If the refracted ray is circular and of the same 
radius of curvature for rays deviating several degrees 
from the horizontal it would follow that the value 
of k at two considerably different levels would be the 
same Now the refraction depends on /i-i which 
varies as the density of the air It is manifest that 
k is smaller at a considerable height than at sea 
level in the proportion of the densities at the two 
heights The value of k vanes not only with the 
height but also with the angle of elevation of the 
ray The most convenient plan so far evolved is to 
speak of the coefficient of horizontal refraction ” k, 
and to give values tor this quantity at vanous 
heights. Under certain average conditions for a 
ray from A to B points the heights of which are 
h. and h t the refraction may be computed by using 
die coefficient of horizontal refraction appropriate to 
height iMak.+S) while for the reverse ray 
t/tfh'+akt) should be used The values of k, which 
fouow from purely theoretical considerations if a 
temperature gradient of 3 0 F per tooo ft be assumed 
vary from 008 at sea-level to 0-05 at 19,000 ft far 
temperatures and pressures to®, 3© >P end 35°, 13 m , 
respe c tive l y These values are found to account very 
well for refraction in numerous Indian observations 
Refraction is not, in general, constant throughout 
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the twenty-four hours It is usually smallest in the 
afternoon at about 3pm, and the minimum value 
then reached is approximately the same from day to 
day On this account observations are often re¬ 
stricted to the hours between a and 4pm It may 
easily happen that the refraction at 8 a m is double 
that at a p m The values of k given above refer to 
minimum refraction Recent research has shown that 
the diurnal change is due mainly to the changes of 
temperature in. the first 300 ft of the atmosphere, 
in that region ihe form of the ray of light is by no 
means circular Beyond a height of 300 ft tempera¬ 
ture changes in the air due to conduction practically 
disappear For rays of light which remain most or 
all of their length within a distance of 300 ft from 
the ground highly anomalous values of k may and 
generally do exist In such cases afternoon refrac¬ 
tion is smaller than is indicated by values of k already 
given and in some cases is zero or even negative 
Such rays require special consideration 
Results of a good many observations will be found 
in my Formulae for Atmospheric Refraction and 
their Application to Terrestrial Refraction and Geo- 
desy ’ (Professional Paper 14 Survey of India Dehra 
I)un 1913) and a more recent article in Tha 
Dictionary of Applied Physics (Macmillan and Co ) 
now under publication may also be consulted 

J db Graaff Hunier 

Dehra Dun United Provinces India July t3 

Tiif only points in Dr Graaff Hunter s letter to 
which I need refer are (1) the objection raised against 
taking the refractive index gradient for the lower 
levels of the atmosphere as being identical with that 
which would make /i 1 at the height of the homo¬ 
geneous atmosphere and (a) the statement that 
conduction of heat extends to a height of 300 ft 
above the ground 

With regard to (1) the pressure gradient near the 
ground and the density and refractive "index gradients 
ilso decrease linearly at such a rate that if the linear 
t elation continues to hold the pressure and density 
would be / ro and the refractive index unity at the 
height H ind this is the gradient which should be 
used in correction for refraction to such heights as 
the linear relation is a sufficient representation of the 
facts How far depends on the* order of curacy 
aimed at 

Temperature effects may make a differente of 1 or 
2 per cent per 1000 ft but in such an uncertain cor 
rection as that fot terrestrial refraction this is scarcely 
worth notice 

The pres ce of wattr vapour will have an effect as 
well as variation of temperature and it will generally 
be impossible at any particular tim and place to 
know for certain what the refraction really amounts 
to especially if the course of the ray is long 
(a) It is scarcely correct to speak of the irregular 
distribution of temperature near the ground ts being 
due to conduction True conduction in the air Is 
quite insensible compared with diffusion by eddies and 
the general instability of flow A Maliock 


Thi X-ray Structure of Potassium Oyaa id s 

Writing in the current number of the Proceedings 
of the Royal Society Prof A O Rankine concludes 
from determinations of the viscosity of cyanogen gas 
that the cyanogen molecule behaves in collision like 
a hard body formed by two overlapping hard spheres 
each of which has the kinetic properties of a nitrogen 
molecule ” He gives as the distance between the 
centres of these overlapping spheres 23x10-' cm 
Prof Rankuie also remarks It Is significant that 
the ctystals of potassium cyanide and those of the 
potassium halides are usually stated to be iso. 
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morphoua and that in addition, we find that KBr 
and KCN have nearly identical molecular volume*— 
431 and 42 8 respectively Thus If CN replace* Br 
there 1* no appreciable change in volume and we 
mar conclude tentatively that the cyanogen radicle 
and die bromine atom have the tame size 
Acting on the suggestion of Prof W L Bragg 
die writer hat made X ray examinations of small 
•Ingle crystals of KCN by the ordinary spectrometer 
method and of powdered crystals by the modifies 
don of the method recently described by Sir W H 
Bragg before the Physical Society of I ondon The 
results of this preliminary investigation indicate 
that the underlying structure of KCN is similar 
to that of KBr, the cyanogen radicle replacing 
the bromine atom For instance the strongest 
reflection is that given by the [100] face at a 
glancing angle of 6° 15 This corresponds to 
a distance of 3 27 A between the planes and 
the calculated mass associated with the unit cube 
the edge of which is of this length is one half of the 
mass of the KCN molecule this is a characteristic 
of the face-centred lattice rhe first second and 
third order reflections from the [100] face have intensi 
ties which decrease in the normal way although at a 
greater rate than is usually the case the first-order 
reflection given by the [mi face at a glancing angle 
of s° 40 is relatively small while the second-order 
reflection at 11° 30 is normal as is also the first order 
reflection from the fno] face These spectra corre 
•pond to those given by NaCl where the unit of the 
structure consists of a cube with atoms of one kind 
arranged it the corners and fa e centres and itoms 
of the other kind at the mid points of the edges and 
at the cube centre 

The dati obtain d hile be ng sufficient to fix the 
positi i of the l N rad cle is 1 whole with respect to 
the potassium nton afford practically no evidence as 
to the disposition of the carbon and n trogen atoms 
towards each other So for as the lower orders of 

S a ire concerned the CN radicle behaves as a 
unit wh se poser of diffracti g X rays 
differs from that of tl e potasui n atom 1 he edge 
of the unit cube in the KCN irystal is 6 34 A 
Taking 415 A as the dianeter of the potass un 
aton (Prof VV L Bragg Phil Mat, August 19*0) 
this leaves 2 39 A as the width of the space measured 
along the tube edge to be filled by the CN radicle 
The diameter of the bromine atom is 2 38 A 
The results of the investigation will be published 
in detail elsewhere P A Coopfr 

Manchester University July 28 

An Ornithological Problem 

Stayinc this last week end with a friend at Over 
strand I was much puzzled on the morning of 
August 6 by a strange f d which 1 first saw sitting 
on some low iron gates at the end of the lawn when I 
took it for Mm e kind of hawk It then settled for a time 

on a pro^MMioop and ultimately flew away when its 
long wings arid tail and smooth flight again suggested 
a hawk My host who had seen it before thought 
it might be a cuckoo and this when a little later we 
aaw ft again in Audit seemed a probable solution 
We did not see the bird again until the evening of 
August 7 when during a heavy shower it appeared on 
the lawn and perched on a croquet-hoop dose to the 
houae I then saw that its plumage was not grey 
blue, like the adult cuckoo but a rich mottled brown 
and I began to think that it might be a nightjar 
though Its beak seemed a little too long and its ap¬ 
pearance in a beautifully trim garden on the edge of 
the sea in the daytime out of character Moreover 
both on gate and croquet hoop it sat crosswise not 
lengthwise as the nightjar does on a branch It also 
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occasionally hopped, somewhat clumsily aero*, the 
lawn and regaled itself with a worm like any thrush 
On my return to town It was suggested to me that 
the bird might be a young cuckoo It so happened 
that I had never seen one and so was not aware how 
different the plumage is from that of the adult bird 
After consulting the authorities however such as 
Dresser and Ldford I am satisfied that this is the 
right solution for the mottled brown plumage i* quite 
in order and the beak and the length of wings and 
tail are clearly more those of a cuckoo than of a 
nightjar Moreover wo are expressly told that the 
cuckoo when on the ground hops in an ungainly 
fashion whereas it is doubtful whether a nightjar 
Mth its peculiarly constructed feet could hop at all 
I he cuckoo like the nightjar is normally insecti 
vorous but this bird might have been brought up by 
a thrush and imitated its foster parent s method of 
dealing with worms on a lawn Presumably the 
young cuckoo is not ready for its long flight across 
sea so soon as the adult bird of whom we read In 
August go he must Gborob A Macmillan 
A ugust 9 


Uniform Metwn In the /Ether 

It seems to be fairly generally conceded that uni 
form motion relative to the aether is in principle, un 
detectable by optical dev ces Po ncari for instance 
v ho d d not entirely acoept the positions of relativiU 
stated as his opinion that optical phenomena only 
depend on the relative motions of the bodies con 
cerned and this not to quantities of the order of the 
sq are or cube of the aberration but rigorously 
A very simple consideration however shows that 
s ich a v ew is 1 nten tble Thus if we have a vertical 
mirror with a horizontal motion in its own plane 
relative to the earth and if a horizontal beam strikes 
it the nglcs of incidence and reflection must as 
measured from the moving mirror be equal for 
other \ise the measured discrepancy would determine 
the earth s motion 

Oa 1 lg to the aberration however these apparently 
equal ingles are not in general truly equal nor are 
they equal as 1 eusured from the earth It Is only 
vhen the direction of the earth s motion is in the 
direction of the horizontal axis of the mirror that they 
will be equal when so measured 
This determines the direction of the earth s motion 
and from the discrepancy in the other cases the 
magi itude of the velocity could be found 
An effect of the hit/Gerald I orentr contraction would 
be to distort angles so that for example a measured 
right angle the bisector of which was in the direc- 
tion of the earth s motion would be greater than a 
true right angle but this would not be compensatory 
in the case of the mirrors and would itself in another 
connection serve to determine the earth s motion 
In fact angular measurements of the stars would 
suffer discrepancies of a maximum of about o-ooi f 
in opposite directions at interval* of three months 
owing to the earth s motion in its orbit and any 
added motion would probably be detected if ail 
accuracy of oooi f m the measurement of large 
angular distances could be obtained 
As another example of a different kind the eunple 
Immersion in still or moving water of the Michelson 
Morley apparatus ought theoretically to give a posi¬ 
tive result since the water moves relatively to the 
"/her and Fueau s law Indicate* that the velocity 
of light in moving water is not the same In all direc¬ 
tions while if the water moves relatively to the 
apparatus this velocity is Independent of the par- 
tK n^i COntr * Ctl0ns ° f the Utter E H Swot 
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As Mr. Syngrf says, the angles of reflection and 
Incidence as measured by an observer moving with 
the mirror must be equal. When the motion of the 
mirror relative to the earth is in its own plane, the 
effect of the FitzGerald contraction is the same on 
each angle, since it affects all distances parallel to 
the motion in the same ratio, while leaving those per¬ 
pendicular to the motion unaltered. Thus the angles 
will appear equal to an observer fixed with regard to 
the earth. They would also appear equal if the 
motion was normal to the plane of the mirror, but 
not if it were in any other direction than these two. 
Even in the last cise, however, the difference would 
depend, not on the motion of the earth, but on the 
motion of the mirror relative to the earth. 

Again, it is true that the apparent distance between 
two stars must vary during the year on account of the 
variations in the direction of the earth’s motion rela¬ 
tive to the stars; if all larger disturbances were 
eliminated this could be detected, but observation of 
it could only determine the variations in the velocity 
of the earth relative to the stars, not its motion in 
aether or “space.” The same applies to the immer¬ 
sion in water of the Michelson and Morley apparatus; 
none of these methods could tell us anything wo do 
not already know more accurately by other means. 

Harold Jfffrfys. 

Oonioal Rsfraotion in Biaxial Crystals. 

An arrangement for demonstrating conical refrac¬ 
tion usually found in laboratories is a piece of 
aragonite crystal mounted inside a little tube which 
has one end covered with a metal foil pierced bv a 
number of pin-holes, and an eye-lens in a focussing 
mount at the other end. When the tube is directed 
against a luminous object and the eve-hns focussed 
on the pin-ho'es through the crystal suitably oriented 
they are seen as luminous rings of light Writers on 
physical optics who describe this experiment refer to 
it as illustrating internal conical refraction- that is, 
ns due to the fact that the Fresnel wave-surface has 
a tangent-plane which touches it along a circle. I 
wish to point out that this is really an error. A little 
consideration will show that as the eye-lens is 
focussed on the pin-holes, which may be as 
small as we please, we are concerned here with the 
waves diverging from them In all directions within 
the crystal, and the observed effect is due to the fact 
that the two sheets of the wave-front intersect at a 
conical point. In other words, the experiment really 
illustrates external conical refraction. This is con¬ 
firmed by the fact that an extended source of light 
may be used without interfering with the success of 
the experiment. 

A remarkable effect is observed if, with the tube 
pointed towards an open window, the eye-piece is 
steadily drawn back from the crystal. It will be 
noticed that a well-defined image of each pin-hole 
may foe traced behind the crystal for a distance of 
several centimetres. The formation of this continuous 
image by a crystalline plate with parallel faces can¬ 
not be explained on geometrical principles, and 
Is of great interest. The effect appears to be due to 
the dimp’ed form of the wave-front within the crystal, 
and is being further Investigated by Mr. V. S. Tamma 
and myself. C. V. Raman. 

as Oxford Road, Putney, S.W.15, August 4. 


OaHttg sf Uw g a rg rit l Meats af Oonvetvufca s rviasls. 

Tkb shoots ascending from the rootstock of Con¬ 
volvulus mentis, before they read} the surface of the 
ground, are frequently found to be coiled. The coils 
vary In diameter from one to two Inches or more, 
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and lie closely adpressed upon one another. A con¬ 
siderable length of shoot, in some cases three or four 
feet, Is thus compressed into a small space. No object 
has been found enclosed by the coils which would serve 
as a stimulus; the soli contains very few stones to 
obstruct the straight upward growth of the shoots. In 
a few cases a similar coiling has been observed in the 
ascending shoots of Cardutit arvensu. One of the 
“popular ” names of Convolvulus arvensis is “Devil’s 
Corkscrew.” These white corkscrew coils of the 
shoots underground seem more likelv to be the origin 
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of the name than the less noticeable abo\ e-ground 
coiling portion. 

In the accompanying illustration (Fig. 1) A-B is 
the rootstock; the ascending shoot, originating nt B, 
is coiled at C, and terminates in the leafy above¬ 
ground portion at D. (The coils were slightly pulled 
out hefore taking the photograph.) 

1 E. H. Blakb. 


Bees and Scarlet-Runner Beans. 

I snout u like to add to the remarks on bee visitors 
to the flower of the scarlet-runner bean contained In 
my letter in Naturf of July 28, p. 684, the following 
further observations. Some ten days from the time of 
making the rx iginal notes a complete change was found 
in the insect visitors to the flowers and in their be¬ 
haviour towards them. Instead of the smaller black 
and black with grev humble-bees busy over the blooms 
in what I termed the legitimate way, there were num¬ 
bers of a larger, yellow-banded species of humble-bee 
that had bitten every newly developed bloom and 
were searching the nectaries through the perforation* 
made in the base of the flower. They all unhesi¬ 
tatingly scrambled to the underneath part of the 
blooms, which in every Instance had been Bitten before 
the observation was made. Many honey-bees were’ 
following in their wake, busily draining the exposed 
nectaries of every particle of tjie sweet liquid that had 
been left or had newly formed. 

The results of the two ways of visiting the flowers 
are very marked and distinguishable. The earlier 
flowers and lowest on the racemes that were first 
visited without Injury are replaced with a good show 
of pods, while the later bitten blooms drop off very 
quickly, with only barren pedicels remaining. 

The season being so unusually forward gave oppor¬ 
tunity to the earlier insect workers, which made some 
return to the plant for its sweet gifts, while the 
liter humble-bees are mere depredators that only rob 
and Injure the plant. Harford J. Lows. 

The Museum, Torquay, August 3. 
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Remark* on Simple Relativity and the Relative Velocity of Light 1 

By Sir Outran Lodgx, F R S 


II 

l he Relative Velocity of Light 
/CONSIDER once more the assumption that is 
^ either tacitly or confessedly introduced into 
the establishment of the Larmor Lorentz trans 
formation and the consequent composition of velo¬ 
cities 

It is this that the velocity of light outside and 
far away from matter is absolute, m the sense that 
it will be measured as the same velocity by every 
observer, no matter what his relation may be to 
space and time —ut no matter where or when 
he exists, or at what unknown speed he may be 
moving, not even if his speed were infinite 
A very extraordinary idea that, and one difficult 
to believe It is true that it follows from the 
equations previously written down by Larmor and 
Lorentx, but they were originally limited to the 
small range of w/c that covered all practicable 
observations, and so were not meant to be of 
universal application and pressed into infallible 
consequences Ihe merit, or demerit of Finstein 
is that he had no such compunction and was 
ready to follow the argument whithersoever it 
led, and the result—made possible by his wonder 
ful grasp of recondite machinery which he annexed 
from pure mathematicians, especially recondite 
when gravitation was included—was a far reaching 
effort towards a universal synthesis, in the course 
of which a few definite features amenable to 
observation emerged—with the known brilliant 
results 

Now that the velocity of light in free aether is 
constant is admitted by everybody, the only 
reasonable alternative would be some dependence 
on wave length, which would mean that the aether 
was coarsegrained, and that is experimentally 
negatived by several phenomena and by all 
manner of determinations of what used to be called 
a ratio of units, v " but is more intelligibly and 
satisfactorily called a measure of the product of 
the magnetic and electric setherial constants jiK 
But that the relative velocity of light, deter¬ 
mined by nn obstrstr travelling with speed u 
to meet it should still appear the same, and be 
independent of his motion is curious, not to say 
paradoxical?- The relative velocity of the observer 
and tHe light must be c+u—common sense forbids 
otherwise —but if he seeks to measure it he will 
, we are told and inclined to believe, not c+s, 
(c + v)-(i+cu/c*) and that is simply c 
So far as I know, no one has ever measured 
the apparent velocity of light from a star or from 
one of those spiral nebuUe from which the earth 
is reced i ng at hundreds, or even thousands, of 
miles per second It is not easy to see how it can 
bemdone, for the readily observed Doppler effect 
is always attributed to relative motion of sou roe 

1 CoMUMrtd from p. 719. 
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and observer, and if those are relatively fixed" it 
has been definitely show* that no steady motion 
of the medium has any observable influence on 
either direction or frequency (Phil Trans , 1893, 
vol clxxxiv, p 784) Gusts, however, cause 
wailing, and by utilisation of the variation of an 
already occurring Doppler effect something may be 
done (I c , p 785) But, m view of the univer 
sality of the above transformation equations, we 
may admit that it is unlikely that any result other 
than c will be obtained It is by assuming the 
velocity of light constant that the recession velo¬ 
city is measured, the whole observed retardation 
is naturally attributed to relative velocity of source 
and observer, though if we could be sure that all 
the observed relative velocity really belonged to 
the receiver, and none of it to the source, we 
should know that the reason we were able to 
observe an apparent change in frequency was 
because of the resultant speed at which we received 
the waves But that is just the difficulty—we 
cannot tell how much of the recession belongs to 
the source and how much to the receiver If we 
could know the observer s speed through the 
aether we could clearly say that he met the waves 
more slowly or more quickly than he would other¬ 
wise get them and this reasonable statement has 
never been disproved by observation 

We ought not to claim therefore as some 
philosophers do, that the fundamental hypothesis 
of rmstein about observed velocity of light has 
been directly verified and is a sound basis on 
which to found a theory The hypothesis does 
not justify any theory, though a successful theory 
may justify the hypothesis A mistaken claim for 
what has been done by experiment is often made, 
and as clear statements are always valuable, 
whether right or wrong I select for quotation 
one from Lord Haldane s recent book, “The 
Reign of Relativity,” on p 8s — 

Long before 1905 it had been found by experiment 
that the velocity of light appeared to be always 
186 330 miles per second whether the passage of its 
rays was towards us while we were at rest with 
regard to its source or whether we were ourselves 
moving towards that source 
Now whether what is here asserted to have 
been “found by experiment” about the velocity 
of light be a fact or not, no observation of a 
discriminating kind bad been made before 1905, 
and I would myself deny that any such observa¬ 
tion has been made since Certainly no experi¬ 
ment of the direct kind suggested in this quotation 
has ever been made—it is doubtful if it can be 
made Every purely terrestrial measurement 
of the velocity of light has been made, and must 
necessarily be made, on light which has travailed 
round a contour, or, what Is the same thing, 
which his gone and returned over the same path. 
Such an experiment prove s nothing, either for 
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or against a discrepancy due to the observer’s 
motion > in the measured 186,330 miles a second 
In a to and fro journey there is complete com 
pcnsation for any possible discrepancy in speed 
so far as small quantities of the first order, in 
volving the ratio u/c, are concerned The only 
outstanding discrepancy to be expected is of the 
second order of minutiae and that, as many of us 
think, is systematically neutralised by the 
1 itzGerald Lorentz contraction, which, though it 
is a consequence of the electric tl theory of matter, 
is stigmatised as an unreal contrivance, a mere 
invented refuge, by the philosophers above re¬ 
ferred to 

Relativity has only to do with second order 
efftets, it essentially depends on ds*, the square 
of a small interval, but the statement above 
quoted is not entirely about second order effects, 
it relates to the first order to i journey 111 one 
direction - and would require for direct verifies 
tion an observation of the difference in the time 
of a single journey when the observer is moving 
(a) with, (b) against, an aether stream 

The nearest approach to a measurement of this 
kind that might conceivably be made would be 
a vastlv improved determinat on of the velocity 
of light by a method based on the observation ot 
some periodic feature in Jupiter s satellites during 
the course of Jupiter s year To make a deter 
mmation possible at all, the e irth must be moving 
either to or from Jupiter at the time—it does not 
matter which—and the chance of obtaining a posi 
tive result depends on the varying ingle which 
the line joining earth and Jupiter makes with 
the sun s way or rather with the direction of 
locomotion of the solar system through the aether, 
whatever that direction may be 

But I think it is generally agreed—subject, 
however, to the opinion of the chief authority on 
those motions, Prof R A Sampson that the 
gravitational theory of the satellites, perturbed 
as they are by each other as well as by the 
oblateness of Jupiter, is not yet nearly perfect 
enough to enable us to decide the question 
whether the velocity of light deduced from their 
eclipses is dependent on the season of Jupiter s 
year,'—in other words, whether light tppears to 
reach us with the same speed when we are looking 
at Jupiter down stream as it docs when we are 
looking at him up stream (see Phil 1 rans 1893, 
vol clxxxiv , pp 746, 779, and 785) F or we 
have no means of determining the instant at 
which the light starts from Jupiter, all that we 
can really observe is the time that light takes 
to transit the distance travelled by the earth in 
the interval between two eclipses 

Apart from all astronomical observation, how¬ 
ever, it has been claimed that the rather recent 
pair of experiments of Prof Majorana, with 
moving mirrors (Phil Mag, February, 1918, 
p 163, and January, 1919, p 145), do 
estabbsh the thesis that the observed velo 
city of light is independent *of the relative 
motion of observer, but they, too, are ob- 
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servations made on a to and fro journey, and, 
therefore, for the present purpose, are beside the 
mark If light were a projectile, it could be hit 
forward by a moving mirror, like a cricket ball, 
but no one can suppose that any kind of impact 
can alter the subsequent velocity of waves through 
a medium, nor is it to be supposed that motion 
of a source can affect the travelling rate of waves 
which it has emitted and abandoned 

More Careful Discussion of Doppler Effect 
Motion ol the source does not affect velocity, 
but if a moving source emits waves at constant 
frequency n, the wave length ought to be different 
in different directions 6 and this modified wave 
length, 

^ cos » + u cos 6 

tt 

can be observed by a hxed observer, and, when 
compared with the normal A —cfn is called the 
Doppler effect The smill iberration angle s, 
between ray and normal to wave tront is defined 
by 1 sin « -ttsin 0=o 

If, however, the source is fixed in the sethcr 
and only an observer is moving the velocity and 
the vv ive length are both quite normal, but the 
frequency with which the waves are encountered 
by the observer will depend on the speed and 
direction of his own motion Consequently there 
is again an observable Doppler effect expressed 
as 

(O3« + ttCOS0 

X 

to be compared with n = c/A 

Hence if an observer steadily chases a source, 
keeping a fixed distance between them, the two 
effects- the real wave elongation and the ap¬ 
parent frequency increase—neutralise each other 
exactly whatever the direction of joint motion, 
because n\' =n / A So drift through a medium 
produces no trace of a Doppler effect 

Nevertheless, the two types of effect—one with 
source only moving, the other with receiver only 
moving—are not identical they are the same 
when both are moving in the same direction, so 
as to be relatively at rest, but not the same when 
they are moving relatively to each other For, 
writing ti/c as a, and taking the case of 
relative recession between source and receiver, we 
get, for the observed frequency ratio,— 
if it bo the source only which is moving, 
n 1 

H X COS « + a COS 6 

while if it be the receiver onlv which is moving, 

" - co* » - a cos 6 
n 

Hence 

n is not equal to ;>, but 
n - cos i »-«*cos*tf 

H 

-rfswi*^-o , cos , tf 
•■I— a*, 

which is the square of the usual FitzGerald con- 
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traction. The relativity doctrine, in order to 
avoid recognising any such difference, would pre¬ 
sumably distribute this factor between the two 
expressions, making them , 

X' n cos «+a cos 6 

x Vd —*T’ 

n" cos«- ocos 8 _ 

n Vfi -«*) ’ 

so that there shall be equahty between n"\i and 
nx, and then it is impossible to tell to which body 
the motion belongs. 

Note that the introduced jS factor cannot in 
this case be attributed to a FitzGerald contrac¬ 
tion of the grating—if a grating is used as the 
measuring instrument,—for the aspect of the 
grating to the incident light, and therefore to 
the motion under examination, is normal, not 
tangential. But the law of reflection is interfered 
with by the motion, in a way investigated in Phil. 
Trans, for 1893 (vol. clxxxiv., A, pp. 793-800), and 
the result is to give a modified deviation which 
will be interpreted as part of the Doppler effect. 
The discrepancy is reckoned, on p. 798 loc. cit., 
for any incidence angle t and any drift angle <f>, as 
a* cos*»sin 2(1-^); so it is a maximum for 
normal incidence and for a drift direction making 
45 0 with the ray. 

This might readily have the average value 4 a 2 
needed to replace the ordinary factor, but in so 
far as it yields a factor depending on the angle <f> 
its changes seem amenable to observation. 

In the same Phil. Trans, paper I show (p. 787) 
that the Doppler effect observed by a moving 
grating is really an aberration effect, due to the 
motion being partly across the diffracted rays, 
although the incident ray may Ire along the drift. 
For a grating must deviate in accordance with 
wave-length, whether it be moving or stationary, 
so far as first order is concerned. 

But the question arises, What happens when the 
grating is drifting partly in its own plane 
(^=90®) and thereby suffering a FitzGerald, 
contraction ? 

The answer seems to be that the extra aberra¬ 
tion due to this drift wity just compensate the 
second-order Doppler effect otherwise to be ex¬ 
pected from the ostensibly narrower-ruled grating. 
There are certain possibilities here, however, 
which need looking into. 

^ Summary of this Portion. 

The Einstein formulation seems to justify itself 
by results, and may be supposed to strengthen 
the claims of any philosophy suggested by It, as 
well as to establish the explicit assumptions on 
which the theory is based; but we should be 
careful to perceive that justification is of this sub¬ 
sequent inferential order, and that it is not pri¬ 
marily the outcome of experiment—certainly not 
otany old unexplained measurements. The whole 
thing depends on the law that we postulate for the 
composition of velocities. When two velocities in 
the same direction are compounded, is the result- 
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ant velocity it + u, or is it really Einstein’s 

assumption led to the latter as a physical truth, 
and if that is right it is algebraically undeniable 
that if one of the component velocities is c, the 
resultant will be c also; and any such criterion 
as my old experiment (1892-97) with rotating 
discs, whereby it was sought to observe a pos¬ 
sible difference between c+v and c—v, cannot 
give any positive result. Nor can it, by giving 
the result zero, prove that v is o, because, as a 
matter of simple algebra, if u—c, no sort of v 
can make any difference, not even if it be infinite. 

So also Michelson’s experiment can show 
nothing, nor can any velocity compounded with 
the velocity of light exhibit itself in any way, if 
that is the true law of composition of velocities in 
general. 

But why into this composition formula should 
there enter the velocity of light? If, for instance, 
the composition is between a ship and a tide, or 
a satellite and a planet, or the usual railway train 
and embankment, one cannot avoid the question. 
What on earth has the speed of light to do 
with it? any more than the speed of sound or of 
a messenger boy, or whatever agent it is which 
brings information to an observer. It is true 
that the law of composition is essential to the 
principle of relativity, but when we are engaged 
in establishing that principle it is scarcely fair to 
assume it. 

The curious law of composition is deduced from 
the I.orentz transformation of space and time to 
other co-ordinates, 

x'-tfr -»/), 

and in the establishment of these equations it is 
assumed that all observers have the same \ alue of 
c, or that x i —c i t 1 is invariant. 

1 apprehend that for this transformation, treated 
as formal correspondence, there is a good deal to 
be said, so that any law deduced from it may be 
true with all its consequences; but it is surely a 
mistake to say that the measured velocity of light 
has been experimentally proved constant. So far 
as the velocity of light is concerned, the reason¬ 
ing is circular. I suggest that it is also danger¬ 
ous to adopt a mode of exposition which denies 
reality to the FitzGerald contraction. Still more 
is it premature to assume, as more than a tem¬ 
porary conclusion, that no phenomenon demon¬ 
strating our motion through the aether of space 
can ever be discovered; which carries with it the 
implied suggestion that the inability is because 
such a medium does not exist; so that not only 
can all motion be treated undynamically as • 
purely geometrical or kinematic relation, but so 
also that in absolute truth there is no difference 
discernible between a dog warning its tail and 
the tail wagging the dog. Kinematically, it is 
as easy to take the apple as standard of reference 
as it is to take the earth, but physically and ener* 
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getically the treatmeat can only be satisfactory 1 theory does not even seek to explain or account 
when their combined or reciprocal motion is for phenomena: they just are so. It is not a 

balanced about their common centre ot gravity. dynamical theory, it is a method of arriving at 
Centres of gravity, however, presumably dis- results, like the serond law of thermodynamics 

appear from relativity; and, what is more seri- and the conservation of energy. The full dyna- 

ous, so does the conservation of energy. For if mical explanation remains to be worked out, and 

there is nothing absolute about speed there can | it may turn out to be on very much the old lines 
be nothing absolute about kinetic energy. The along whicli we had previously regarded physical 

relativity expression for kinetic energy contains phenomena. 1 he true relation between sether and 

an arbitrary constant; and whether energy is con- matter, and how their interaction generates and 

served or not becomes a matter of convenience and affects light, is an immense subject, not in the 

definition. The claim that relativity pressed to least exhausted, and barely encroached upon, by 

extremes does away with all conservation, the perception that certain consequences inevi- 

as hitherto understood in physics, has been tably follow from an admission that the velocity of 

seriously made by the eminent mathematician, light is a critical limiting velocity, which cannot 

Prof. Hilbert, of Gottingen. On the other be exceeded, and which when compounded with 

hand, it might be replied, according to Sir any other velocity retains its old value. 

Joseph Larmor, that kinetic energy has Whether the properties of the aether can ever be 
always been treated as relative to some formulated in terms ot the same sort of dynamics 

other body on which work might conceivably be as wc have found so fruitful and effective in deal- 

done, and that the really invariant quantity is” not ing with matter is at present an open question, 

energy, but the integral of energy with time, Quite possibly a different dynamics may be 

called “action”; or as it may be regarded, per- needed, one perhaps of which we have as yet no 

haps preferably for some purposes, * timcfs angular conception, but let us not shut the door on dis- 

momentum.* For this appears to be independent covery, assume that nothing of the sort can ever 

of frames of reference—which energy certainly be arrived at, and think that pure mathematical 

is not. abstractions, glorified and complicated sufficiently, 

Acceptance of the theory of relativity correlates can be an ultimate embodiment of physical laws 

results, but does not explain them The or can adequately express the facts of Nature 

Jte wili 5 ™ ,h * ” T ' " V, ' T "W*""' of 1 « ro,,,t,r (To be continued.) 


The Conference of the International Union against Tuberculosis. 

r T'HOSl£ who have followed the course ol tuber- were against this, and at present the German, 
-*■ culosis in this (ountry have noted that physicians arc divided into two camps. For 

during the years of the war there was a sudden the present the International Union is content 

interruption in the fall ol the curves illus- to make good its own footing, go its own 

tratmg case-rate and death-rate irom that way, and lay down its own lines of operations, at 
disease. Our work was then in fields abroad. the same time leaving the regulations so elastic 

Now, however, that we arc getting back to that as asperities are smoothed down and diffi- 

pre-war conditions, peoples and nations arc eultics removed German workers may come in 

again joining forces in a new campaign against and take their part in its great work; and it is 

tuberculosis in our civil populations, and at the 1 hoped that steps towards this will have been taken 
recent conference in l.ondon of the Inter- when the meeting is held in Brussels next year, 
national Union against Tuberculosis delegates or, at any rate, in Washington two years later, 
from forty nations, including China, Japan, By that time the League of Nations may have 

Persia, and Czecho-Slovakia', met to discuss the got under way, and the international character of 

great question of the cure and prevention of : the union may have become Lompletc. 

tuberculosis. Science knows no national borders, | At the opening sitting of the London meeting 
and it is obvious that the union is anxious to i the Foreign Secretary, Lord Curzon, and the 
work with men from all nations, and to this end Minister of Health, Sir Alfred Mond, blessed in 
has drawn up a series of tentative regula- I no uncertain terms the ideals and work of the 

dons in order that when German physicians I union, and their presence no less than their works 
have composed the differences amongst themselves f may be accepted as of good omen that the Govern- 
arrangements may be made for their reception ment authorities will, in their anti-waste difiicul- 
into the councils of the union. The secretary of i ties, remember that a penny wise Health Ministry 
the old International Association against Tuber- may be pound foolish where the public health is 
culosis appears to have assumed that every- I concerned, and that the same holds good as 
thing would go on as before, and somewhat regards the Board of Education, 

injudiciously made an attempt to call the old Prof. Calmette, in a most interesting opening 
association together as a rival,to the conference address characterised by all the clearness of vision 

of the union of Allies and neutrals held in Paris and beauty of expression for which this French 
last year. The wiser amongst his countrymen H savant is noted, outlined a new hypothesis 
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as to the importance of tuberculosis earners — 
i • centres of infection, themselves healthy to all 
intents and purposes He claims (though the 
claim is not universally admitted) that von 
Pirquet s method of diagnosis is sufficiently char 
acteristic to allow of a decision as to whether a 
patient is the subject of bacillary infection, or, in 
bther words, capable of reacting to tuberculin 
as a result of the presence in the patient of a 
sensitising substance derived from the tubercle 
bacillus Prof Calmette holds moreover that 
by means of this reaction it is possible to work 
on a grand scale and to determine whether peoples 
and tribes infants and adults are infected by 
or tree from, tuberculosis He quotes Col 
Cummins and others to the effect that among 
African tribes about the equator where civiltsa 
tion has not yet penetrated and among the 
nomadic tribes of Arabs and Berbers tuberculous 
infection is non existent or very rare whilst 
in Nata), among the Zulus in the Iransvaal and 
in Madagascar as also in the larger cities of 
North Africa it is very prevalent Those living 
in huts and native villages^re however gradu 
ally becoming mfected by fcdntact with men from 
without In the hinterland of the Camcroons 
from t to 6 per cent only of adults are yet 
affected, whilst many aboriginal tribes ire still 
quite free 

In civilised countries although the reported per 
centage of tuberculous infection is comparatively 
high a careful examination by the von Pirquet test 
and an examination of patients who die from other 
diseases would Prof Calmette claims indicate 
the infection bv the tubercle bacillus of many 
who as yet show no signs of tuberculous disease 
and he believes thit in the overcrowded 
cities of Europe and the United States few escape 
tuberculous infection although the chances of 
death from tuberculosis are little more than one 
in eight In the country districts the figures are 
not so high Amongst the Kalmucks even 
where the inhabitants have little intercourse 
with towns 694 per cent of the men and 306 
per cent of the women give a positive tuber 
culm reaction whilst on the outskirts of the same 
territory where commercial relations with the 
Russian population are very close 93 7 per cent 
of male adults and 88 3 per cent of women give 
a positive reaction Moreover where differences 
occur these are due very largely to the fact that 
tuberculous infection has been implanted in certain 
races over a longer or shorter period of time 
although infections are also variable being rare 
and slight or frequent and massive according to 
the particular mode of life of the people 
Those who have been longest protected bv 
virtue of their 1 isolation from contact with 
the tuberculous prove to be most susceptible 
aboriginal tribes and infants txjing the virgin 
soil on which the tubercle bacillus flourishes 
most luxuriantly tn the races that have 
been contaminated for centuries and exposed from 
infancy the disease assumes a chronic slowly 
progressing form, but almost all become in 
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fected He finds evidence in support hi bis cOA- 
tention in the susceptibility of the bovine species 
to tuberculosis in the domesticated condition, 
although the wild cattle of Madagascar and of the 
pampas, of the Argentine are said to be free from 
this disease (It was found by the Royal Commis 
sion on Tuberculosis that Jersey cattle, though free 
from tuberculosis in the island were readily in 
feettd when brought over to this country ) 

Prof Calmette is of opinion that the spread of 
human tuberculous infection throughout the world 
is due entirely to disseminators of virulent bacilli, 
most frequently through persons suffering from 
phthisis who scatter enormous numbers of bactlh 
in their sputum and intestinal excretions either 
directly or by meanB of objects soiled by them or 
again through the agency of living carriers, such 
as flics 1 hese open tuberculous oases are not the 
only factors in the dissemination of the disease 
Many apparently healthy individuals suffering 
from 1 item or concealed tuberculous lesions which 
can be detected only by the tuberculin reaction 
are a source of danger in that they eliminate 
bacilli intermittently in their glandular or intes 
tinal excretions thus spreading infection in their 
environment 

t C Schrocder and W h Cotton found that 
40 per cent of cows giving a positive tuberculin 
rcactic 1 and showing no dimcally demonstrable 
lesion discharged bacilli intermittently in their 
excreta and that swine fed on these excreta easily 
became infected 

Similar observations were made by the Royal 
Commission on 1 uberculosis which injecting 
tubercle bacilli into the circulating blood of 
healthy cattle demoistrated their early appear 
incc in the milk whilst Calmette and Guinn 
showed that some of the bacilli injected into the 
blood stream are eliminated through the bile pas 
sages Lydia Rabinowitsch and Kempner Tirze 
with others in Germany and Shendan Delipme 
m Lngland have made similar observations with 
regird to the mammary glands of cattle More 
recently it has been claimed by several observers 
that bacilli may often be found in the milk of 
tuberculous human mothers even when the 
disease is in its early stages or where only 
lymphatic glandulir lesions arc present Prof 
Calmette suggests that in the children of these 
mothers serious forms of tuberculosis are set up 
by slight but oft repeated infections through 
breast feeding or through prolonged or numerous 
accidental contacts with intermittent disseminators 
of bacilli He goes further and holds that when 
tuberculosis appears lir environments where it has 
hitherto been absent it may have been introduced 
by a bacillus carrier unrecognised because appar 
ently healthy which nevertheless has spread viru 
lent germs either in excretions or through gland 
ular secretions —a g milk in the case of lactatmg 
women also that the disease in these more re¬ 
cently contaminated countries is more serious and 
more rapidly progressive than in the countries 
longer infected, and that it then assumes the form 
met with in young children rather than that met 
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with m adults Ha argues from all this that in 
dividual* with occult tuberculosis—the so called 
healthy carriers of tubercle bacilli—are largely 
responsible for the spread of tuberculosis, not only 
amongst aboriginal and hitherto isolated peoples 
but also amongst infants He claims that this 
recently acquired knowledge of an unexpected 
danger makes the organisation of social defence 
against tuberculosis more difficult than when pro 
pinylaxis had to be based only on the education 
and isolation of phthisical patients though he 
concedes that these are the principal dis , 
semimtors of the disease New peopled and 
infants should, wherever possible be protected ' 
through a system of detection based both upon 
the judicious use of tuberculin tests and upon 
clinical examinations of the glandular system 
mainly by means of radioscopy 

It was interesting to find that Dr Lnc 
Pritchard, working along these lines during a I 
period of ten years, had passed through his 
hands some thirty children who by a process of 
injection with Koch a original tuberculin extend 
mg o\er five months first in minute doses to 
which they reacted gradually increased up to 
1 mg , to which the reaction was no more I 
marked could be immunised against an) I 
infection they were likely to be exposed to in the | 
course of their lives No iccident such as might 
have been anticipated had occurred and he was 
very hopeful that they had passed over that 
susceptible period of which Prof Calmette had 
spoken 

It was felt b> some who heard Prof Calmette 
that his hypothesis unless more fully explained, 
might lead to great misconception on the 
part of the public and be advanced as a . 
reasonable excuse for inaction If an) apparently I 
health) person may be a carrier —and all maj be 
infected m infancy—what good are eliborate pre 
cautions against tuberculous infection? The van 
ous public authorities might feel justified (and 
some might wish this) to sit with folded arms and 
tightly buttoned pockets Later Prof Calmette 
made it clear that his reference was only to those 
who had not hitherto been brought into contact 
with tuberculous patients such as native races and 


infants, and that in civilised tuberculous com 
munities other factors, surroundings, conditions 
of life, sources of infection, etc , must all receive 
due consideration It was insisted that much 
information on these points had already been 
accumulated, and that the time had undoubtedly 
arrived when the aid of legislation should be 
(.ailed in for the prevention of tuberculosis 
1 wo great sources of intection human and bovine 
- expectorations from the former and milk from 
the latter—containing massive doses of'tubercle 
bacilli must still be dealt with and dealt with 
effectively No measure conducing to the removal 
of mass infection should be neglected Panic or 
phthisiophobia may well be discouraged when we 
learn from Sir George Newman tint in seventy- 
three )ears since 1847 when the death rate from 
tuberculosis u is 3189 persons per million living, 
there has been a fall of 74 per cent , the standard 
death rate from phthisis in this countr) in 1930 
being 84. per million living In other countries 
the decline though not so marked is still very 
substantial 

One feature \v ts \er) pr eminent throughout the 
whole of the discussions Although the search for 
prophylactic aids should not be discontinued it 
must be recognised that the processes involved 
m tubcriulosis ire of 1 type different from those 
involved in most of the acute infective diseases, 
such as typhoid plague and the like and, accept 
ing this we must follow Sir George Newman in 
his advice that there is no beaten track in the 
further conquest of tuberculosis the healthy 
child and the adult must be protected from 
massive frequent and prolonged infection , the 
powers of resistance ot the patient must be forti 
tied I reedom of thought wide and deep re¬ 
search and mobility of action will be necessary 
Of much are wc still in doubt but of three things 
we ma) be certain Only by surveying the com 
plex problem as 1 whole in the spirit of pre 
ventive medicine and co ordmating the respective 
fictors concerned only bv thorough construe 
tive and intensive practice of our principles and 
bv searching and finding the hidden secrets of 
immunisation shall we at last conquer this 
d sease ’ 


The Progress of 

HL hirst Annual Report of the Iorcstry Com , 
missioners (H M Stationery Office, 1921 
9 d net) deals with the penod ended September 30, 
1930, since which date a whole planting season I 
has intervened, but a preliminary note gives in 1 
formation of the progress made to date The 
Forestry Commissioners are now in actual pos 
session of 103 100 acres of land of which , 
08 ,ioo acres are classed as plantable with timber I 
trees The planting operations of the season 
1930-21 have been successful, and the total area { 
of new plantations is now about 8000 acres while 
the stock of ypung trees m the hursepes is suffi I 
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cient to plant next season a largely increased 
area 

The Report opens with a sketch of the history 
of forestry in the Lmted Kingdom, showing the 
stages which led to the passing of the Forestry 
Act in 1919 State forestry is a new departure 
in this country and this part of the Report will 
instruct the public in the significance of a national 
forest policy In the first period—that of deatruc 
tion of the original forests, which lasted in some 
districts up to 1750—great clearances were made 
for agriculture sheep pasture, and the smelting of 
iron ore In the next period—that of private 
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enterprise 1750-1883—landowners attempted by 
their own efforts to re establish the depleted wood 
lands, and they were aided only by voluntary 
associations like the Society of Arts and the 
Dublin Society which encouraged effectively the 
nting of trees by their prises and premiums 
ring the war, when it was a choice between 
importing food or timber, it was the timber avail 
able in privately owned plantations that enabled 
the people to be fed 

In the third period—that of inquiry 1885-1915 
— it was gradually borne in upon the public mind 
that unaided private enterprise could no longer 
cope with the growing demand for timber by our 
ever increasing industries and that the primeval 
forests of the world were not inexhaustible Im 
ported timber increased continuously in price 
during these thirty years Select Committees 
Departmental Committees and Royal Commis 
sions on lorebtry followed in quick succession 
and made recommendations which were mostly 
unheeded The Development Commissioners ap 
pointed m 1909 failed to purchase and plant 
land found after inquiry to be suitable —one of 
the duties imposed upon them—but it must be 
admitted that they did useful pioneer work in 
providing increased educational facilities in ap 
pointing advisory forest officers and in encourag 
ing with loans certain municipalities to afforest 
their water catchment areas The state of affairs 
practically much inquiry and no afforestation 
was unsatisfactory in time of peace One year 
of war showed how critical the position was in a 
time of national emergency 

The final stage in our forest history—that of 
State action which began in 19x5 with the setting 
up of Lord Selborne s Committee to expedite 
home fellings of timber—is characterised by the 
adoption of a definite national forest policy by 
the Government which was approved by Parlia 
ment when the Forestry Act was passed in iqig 
This policy has two aims Its ultimate objective 
is the creation in the British Isles of reserves of 


standing timber sufficient to ttdt the nabob over 
three years in tune of war For this purpose the 
State must afforest 1,770,000 acres of new land— 
1,180,000 acres in forty years, and the whole m 
eighty years—and at the same tune secure the 
continuance under timber (with an increased pro 
duction) of the 3 000,000 acres of private forests 
which existed in 1914 The immediate objecbve 
is a ten year scheme based on a block grant of 
3 500 oooi In this decade the Forestry Com 
mission will afforest 150,000 acres of new land 
owned or leased by the State The Commission is 
also bound to aid private owners and local author* 
ities in planting 110 000 acres during the ten years 
The Report shows that there is no difficulty in 
the State acquiring and planbng the acreage men 
tioned in the preceding programme It is another 
story with regard to private forestry, for aid to 
which the Commissioners set aside 327 oooi of 
which 137 oooi has been allotted to proceeds* 
sharing schemes between private individuals or 
corporate bodies and the State, and igo oooi to 
grants and loans However the proceeds shar 
ing schemes being hedged round with cumber 
some rules to safeguard the public purse for the 
period of a rotation (fifty to one hundred years), 
are unpopular with landowners Similarly the 
statutory regulations under which al grants per 
acre are made for planbng prove to be so onerous 
as to offer no inducements to pnvate rndniduals 
The Commission must obtun powers to amend 
these regulabons which defeat the object of 
assisting landowners to make plantations 

The Report gi\es a detailed account of the 
operations carried out during the year Ulust tted 
with a map showing the land acquired and the 
present planbng centres Education research 
and experiments and publications are dealt with 
briefly Tables of mports of timber statutory 
orders and rules and other official documents 
conclude a Report which deserves to be studied 
by all interested in the progress of forestrv in this 
country 


Notes. 


The classical expert nental plots which I awes and 
Gilbert started at Rothamsted have been of the 
greatest service to agricultural science and their im 
portance is constantly increasing Fundamental ques 
bons in the physics chemistry and biology of agrl 
culture can be attacked with more confidence in the 
light of results obtained from long-continued field 
experiments carried out on a systematic plan 
Further the results are capable of statistical examina 
'Ion The importance of the Rothamsted experiments 
led to the institubon of a parallel senes at Woburn in 
1876 by the Royal Agricultural Society The Woburn 
lod is light and sandy but that at Rothamsted is a 
leavy loam The two series of experiments enable 1 
instructive comparisons to be made between these I 
two soil types Afl interested in agricultural science | 
received with concern the decision of the council of I 
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the Royal Agricultural Society to relinquish—owing 
to economic conditions—the Woburn experiments 
Fortunately the danger has been averted Arrange 
ments have been made for the experiments to be 
continued under the auspices of but legally distinct 
from the Rothamsted Experimental Station The 
general portion of the Woburn farm will continue 
under the direct control of Dr A J VoelcMer who 
for many years has earned out the duties on behalf 
of the Royal Agncultura! Society The new arrange 
ment will not only ensure the continuance of the 
valuable work already done but snll also lead to a 
closer contact with the work of Rothamsted 

At our request Prof C Rungs of Gdttlngen has 
been good enough to send us the following Bet of 
leading men of science in Germany who have died 
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since the beginning of the late war. The list is not, 
however, complete, and may be supplemented later. 
Short obituary notices of some of the men will be 
found in the Geseh&ftUche MitUilungen der Gbt- 
tinger GeseUsehaft der Wissenschaflen, 1918-19-20 
(Weldmannsche Buchhandlung, Berlin S.W.68. 
Zimmerstr. 94) r*-W. Lexis, mathematician and 
statistician, August, 1914; W. Hlttorf, physicist, 
November, 1914; A. von Auwers, astronomer, 
January, 1915;'A. von Konen, geologist, May. 1915; 
E. Rlecke, physicist, June, 1915; P. Ehrlich, 
physician, August, 1915; H. Solms-I.aubnch, 
botanist, November, 1915; R. Dedekind, mathe¬ 
matician, February, 1916; E. Mach, philosopher and 
physicist, February, 1916; K. Schwarzschild, astro- 
nomer, May, 1916; R. Helmert, mathematician and 
physicist, June, 1917; A. von Baeyer, chemist, August, 
1917; G. Frobenius, mathematician, August, 1917; 
A. von Froriep, anatomist, October, 1917; H. 
Vdchting, botanist, November, 1917; C. Rabl, 
anatomist, December, 1917; G. Cantor, mathe¬ 
matician, January, 1918; L. Edinger, physician. 
January, 1918; E Hering, physiologist, January, 
1918; F. Merkel, anatomist, May, 1919; S Schwen- 
dener, botanist, June, 1919; E. Fischer, chemist, July, 
1919; H. Bruns, astronomer, 1919; Th. Reve, mathe¬ 
matician, July, 1919; W. Voigt, physicist, December, 
1919; P. Stackel, mathematician, December, 1919; 
W. Pfcffer, botanist, January, 19*0; O. Butschli, 
zoologist, February, 1920; and W. Forster, astronomer, 
1920. J. Elster, physicist, and Joh. Tliomae, mathe¬ 
matician, have died recently. In addition to the above, 
several other German men of science were referred to 
in the obituary notice of Prof, von Waldeyer in Naturf 
of May 19, and news has also reached us of the fol¬ 
lowing deaths not previously recorded in these 
columnsProf. G. A. Schwalbe, Strassburg, on 
April 23, 1916, age seventy-one years; and Prof. Karl 
von Bardeleben, editor of the Anatomtscher Ansnger, 
on December 19, 1918, age sixty-nine years. 

The tendency towards a more popular form of 
official publications has been evident in recent annual 
reports of H.M. Chief Inspector of Factories. The 
report for 1920 is divided into twelve chapters dealing 
with such matters as safety, dangerous trades, wel¬ 
fare, lighting, etc., prefaced by an introductory 
general section. The work of the Departmental Com- 
mittee on Lighting in Factories and Workshops has 
now been resumed, and the Committee is assisting 
in the preparation of a pamphlet summarising the 
chief essentials of industrial illumination, We ob¬ 
serve that the scope of the Committee has been 
somewhat restricted by the prevalent demand for 
economy. We could wish that the demand was 
applied with less severity to research of this descrip¬ 
tion, in a field where much remains to be learned 
and results of experiment may have great economic 
value. It is, however, gratifying to observe that 
the recognition of the value of good lighting is 
increasing. One of the strangest facts mentioned in 
this report is the habitual disregard, f by some firms, 
of natural illumination. Window-space la not in¬ 
frequently cramped; existing panes are found to be 
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broken and covered with sacking, or obscured by 
paint, oil, or dirt. Seeing that daylight costs nothing, 
and, according to recent experiments ii> silk factories, 
leads to 10 per cent, better production than average 
artificial lighting, this is evidently a direction in 
which a demand for economy might be justly 
prejsed and expenditure on publicity well repaid. 
Another point commented upon in the report is the 
need for protection of the eyes against the “ flash ” 
of arc-welding Apparently exposure of a few seconds 
may have ill effects, though fortunately cases of per¬ 
manent injury seem to be rare. The cataract pre- 
\alcnt among glass workers is now helieved to be due, 
not to ultra-violet ravs, but to the continual exposure 
to intense heat. Suitable Crookes glasses would 
afford protection, but it is difficult to induce workers 
to make use of them. Here, as elsewhere, educa¬ 
tional work, such as that conducted by the British 
Industrial ‘‘Safety First” Vssociation, is clearly 
needed. 

We regret to see the announcement of the death, at 
seventy-nine years of age, of Prof. G. T. Ladd, Clark 
professor of metaphysics and moral philosophy in 
Yale University, founder of the Amerh.in Psycho¬ 
logical Association, and author of many important 
works on philosophy and psychology. 

Dr. J seifs M archant, dliector of the National 
Council for the Promotion of R.ice-Regeneration, has 
lieen appointed a Knight Commander of the Order of 
the British Empire. 

Tub council of the Socicli of Chemical Industry 
has decided to institute n Messel memon.d lecture in 
memory of Dr. Rudolph Messel. A gold medal with 
an honorarium will be presented to the lecturer, and 
for the present the remainder of the income from the 
btquest to the society yyill be allowed to accumulate. 

Wfc team from the Rrttuh Medical journal of 
August o that the Kienrh \rademy of Medicine ha» 
elected the follow ing foreign con espondants .—Sir 
Robert Philip (Edinburgh), Sir Humphry Kolleston 
and Sir D’Arcy Power (London), Dr. Brachet 
(Brussels), Prof. Christiansen (Copenhagen), Prof. 
L. J. Henderson (Haryard l niversity), Dr. Lucatello 
(Padua), Dr. Dominguez de Oliveira (Oporto), Dr. de 
Qucrvain (Berne), and I)r. Soubbotitch (Belgrade). 

Dr. J. Charcot, the French polar explorer, sailing 
in the North Atlantic in his exploring vessel, the 
Pourquot Pas, has succeeded in landing upon the 
islet of Rockall, which lies some 260 miles west of 
the Hetirides and 185 miles from St. Kitda. Rockall 
is a pinnacle about 75 ft. high rising from a shallow 
bank which has more than once proved disastrous to 
shipping. It has seldom been visited, and the Times 
records only five authentic instances of landing 
previous to Dr. Charcot. The interest of Dr. 
Charcot’s feat lies in the geological specimens which 
he is reported to have obtained from the rock. 

It is announced by the Times that Mr. Edwin 
Naulty, an American aviator, intends to attempt an 
aeroplane flight across the North Pole next month. 
He proposes to start from Point Barrow, in Alaska. 
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and hope* to reach the north western corner of Spits¬ 
bergen The aeroplane will carry four men and fuel 
for a fifty hour* flight If conditions permit several 
landing* will be made on the polar ice but if this 
proves impossible the 1800 mile flight will be made 
without descent From Spitsbergen Mr Naulty pro¬ 
poses to continue hu flight via Norway to London 
Provided clear weather is experienced it will be pos 
sible to make valuable observations on the distnbu 
tlon of ice and air currents The flight may throw 
some light on the doubtful existence of land in the 
eastern part of the Beaufort Sea 

A trading expedition to Siberia vta the Kora Sea 
is on the point of leaving Europe Two cargo-boats 
from Liverpool two from Hamburg and one from 
Odteborg are to meet at the Russian port of Mur 
mansk where they will be joined by the ice breaker 
Alexandria from 1 eith The expedition is carrying 
about 11 000 tons of cargo most of which is destined 
to enter Siberia via the \ emsei River This route to 
Siberia has been used fron t very early date but for 
a long time fell into disrepute owing to the difhcul 
ties presented by ce in the Kara Sea These difficul 
ties however have been exaggerated and for some 
years past one or more vessels have made the passage 
evert sunnier in August or September The expedi 
tion is being organised by the All Russian Co-open 
tive Socety Ltd London 

A programme has been issued of the autumn meet 
ing of the Institute of Metals to be held at Burning 
ham under the presidency of Eng Vice Admiral Sir 
George Goodwin on September 21-93 There will be 
a general meeting on the morning of September at 
in the hall of the Minicipal Technical School at 
which the Lord Mayor of Birmingham will deliver 
an address of welcome The remainder of the mom 
ing and the whole of the morning sessibn of Sep 
tember 22 will be devoted to papers dealing with the 
constitution and properties of various metals and 
alloys and so far as time permits each paper will 
be followed by a brief discussion In addition to the 
formal meetings there will be excursions to various 
works in or near Birminghan and on the afternoon 
of Wednesday September 21 a visit will be paid to 
the University of Birmingham The guests will be 
received by the Vice Chancellor Sir Gilbert Barling 
Bart and an address delivered by the Principal Mr 
C Grant Robertson Full details of hotel accom 
modation railway arrangements etc are given in 
the programme which can be obtained from the 
Secretary the Institute of Metals 36 Victoria Street 
SWi 

After seven year* cessation (the result of the war) 
the excavations at the Meare Lake Village near 
Glastonbury (Shapwtck and Meare are the nearest 
railway stations) will be resumed by the Somerset 
shire Archaeological and Natural History Society on 
August 39 and continued for three weeks (exclusive 
of the filling In) The work will be under the direc 
tion of Dr Arthur Bulleld and Mr H St George 
Gray who have worked in double harness at the lake 
village* for a number of yearn The antiquities dis- 
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covered in past year* at Meare are exhibited in the 
Somerset County Museum dt the society’s bead- 
quarters Taunton Castle while those from the 
Glastonbury Lake Village (described in two royal 
quarto volumes) are to be seen for the most part 
in the museum at Glastonbury There is a good deal 
of expense attaching to this work besides the labour 
of about eight men the money in hand is quite in 
sufficient for the work contemplated and donations 
will gladly be received by Mr St George Cray at the 
Somerset County Museum 1 aunt on 
July was exceptionally warm and dry in many 
parts of England The Greenwich Observatory 
records using the civil day values published in the 
Registrar General s weekly returns give 685° F as 
the mean temperature for the month the mean maxi 
mu n was 815° and the mean minimum 555° In 
the last eighty years since 1841 July has been warmer 
onlj in two years 1859 with the mean 695° and 
1868 with the mean 689° and in both 1832 and 1911 
the mean tenperature exceeded 68° in July this 
veer there were four days w th the shade temperature 
go 0 or above the highest temperature was 94 0 on 
July it In 1868 there were six days in July with 
the shade temperature 90° or above and July 1881 
and 1900 each had four davs with go 0 or above 
The highest temperature on record in July at Green 
wich is 9- i° in 1881 There were four days in July 
this year with the temperature m the sun s rays 150 0 
or above The total rainfall at Greenwich for the 
nonth which has just closed was o 15 in which 1* 
the smallest July measurement for nearly a hundred 
years the only July with a smaller total was in 1825 
when the amount was o 10 in Ihe only other years 
with the July rainfall less than i in are 1835 1864 
1878 1906 and 1911 The rainfall has been less than 
the normal in each of the last twelve months from 
August 1920 to July 1921 with the exception of 
September 1920 In the twelve months the total 
rainfall at Greenwich is 1498 in which is 943 In 
less than the average for the last hundred years and 
only 61 per cent of the normal The Times for 
August s gives a communication from its weather 
correspondent Driest Twelve Months It mentions 
that in the east and south-east of England many 
places besides London had less than 02$ in of rain 
in July whilst the measurements in some of the 
western districts were well above the normal The 
smallest rainfall for the twelve months is 11 ui at 
Howden Yorkshire and this is stated as quite with 
out precedent in the United Kingdom so far as can 
be seen at present At Yarmouth the rainfall for tha 
twelve months was is 8 in at Benton Ox on 
131 in Cranwell Lines 137 m Kew ijo in 
and Croydon 153 in The lowest previous fall for 
the corresponding period at Kew since 1866 is 1675 in 
in 1890-91 

In the August issue of Man Major R Burnett 
describes a remarkable tribe In the neighbourhood of 
Moeul popularly known as Slaveys ’ which possibly 
represents the Bedouin Sobbala of which the Russian 
writer Ponafidina gives an account in his Life in the 
Moslem East * The Slavey* ate a deeert tribe 
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•woeed to be the direct descendant! of the Crusader* 
Their drees consists of gaselle skins and they have a 
cross marked on their backs They have no religion 
and no marriage laws very poor and peaceable It 
is considered unlucky to kill one of them and they 
help the wounded ” The Mohammedan Arabs despise 
them and call them wild dogs They are known 
for the shortness of them stature and the great length 
of their spears They are the carpenters blacksmiths 
and doctors for man and beast among the Bedouin 
and live in tents made not of hair but of skins They 
may possibly be connected with the Negrito race which 
Sir Percy Sykes describes in the recently published 
second edition of his valuable History of Persia 

In the Museum Journal tor March last ue find an 
account of an interesting series of marble vases from 
Ulua Valley Honduras which are of such an unusual 
type that they have given rise to much speculation 
The Ulua culture like other Ancient American cul 
tures is without date but it was certainly contem 
porary with the ancient M lya Empire as well 
as with other cultured races that flourished in 
Mexico Panama and Costa Rica The tech 
mque and ornamentation of these vases are ctr 
tainly remarkable \ttempts made by Mrs Zelia 
Nuttall to interpret the symbolism are sharply 
criticised by the writir of this paper who re 
marks — It would be as useless to speculate con 
cerning the symbolism of all this ornament as it would 
be to guess at the service for which the vessel was 
designed We are at liberty to assume that so elaborate 
and refined an object had a ceremonial function and 
that its symbolism corresponds to ideas associated with 
its use but its interpretation is quite beyond our 
reach 

The issue of the Journal of the Royal Society of Art* 
for July n is devoted to a lucid paper on the develop 
ment of Bombay by Sir G Curtis The position of 
the city including originally seven islands had long 
exposed portions of the site to inundation and the 
enormous commercial development necessitated exten¬ 
sion These difficulties are being met in various ways 
the principal being the reclamation of the area known 
as Back Bay The chairman Sir W Sheppard com 
men ted on the magnitude of the proposed senes of 
undertakings — With regard to cost there were few 
works In Indus—indeed none of the precise kind 
described—which had cost or been expected to cost 
so Immense a sum as thirty millions Even in 
Europe so large a scheme would be considered wonder¬ 
ful and he believed the renovation of Pans coat only 
about half the propoeed expenditure on Bombay ’ 
But this has not deterred the Governor, Sir G Lloyd 
from pressing on the work, and the people of Bombay 
evidently believe in the project as they showed by 
raking a local loan of nearly ten millions 

Dr D F CuRjxt has obtained records of the 
Weights at birth of 1849 normal Indian infants, the 
average k 65 ib This compares not unfavourably 
with that of European infants The conclusion is that 
the tagh ugantik mortality which prevails among 
Indian children is largely due to unfavourable poet- 
Oatpl conditions The same author has also Inquired 
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into the duration of reproductive life of Indian women 
The average age of the onset of puberty was 1363 
years, and the average duration of reproductive life 
3a 14 years both of which do not differ materially 
from the limits for European races (Indian Journ of 
Med Research, vol vm No ■> pp 363 and 366) 

Experiments have been conducted by Major J C G 
Kunhardt and A«*t Surg G D Chitre on the eradica 
tion of plague infection by rat destruction 1 he ob¬ 
servations made stronglv support the view that the 
reduction in the rat population resulting from plague 
itself (which attacks rats) is the main factor in bring 
ing infection to a natural end and that it yet remains 
to be seen if the destruction of rats hv any artificial 
means is capable of producing or accelerating the 
same result A nu nber of rat poisons w as tested 
but none was found better than barium carbonate of 
which three grains is a fatal dose for the rat It is 
best made into a bait with dough of some grain 
flour (the best gram was found to be bajri Penmsetum 
tvphoideum) and without anv addition in the form 
of fat sugar condiments etc (Indian Jotrn Med 
Research vot vm No 3 1021 pp 400 446) 

In the July issue of The Tight against Disease the 
organ of the Research Defence Society excerpts are 
given fro n an address bv S r John Rose Bradford at 
Oxford on I he Plate of Experiment in the Science 
and Art of Medicine Dr Diury communicates notes 
on an (xpenment made bv Nature heiself eighteen 
years ago on the prote tion aganst smallpox afforded 
by vaccination In a school at Ossett there were 
169 children of whom j were v it mated and 
77 unvaccinited Small] ox was int odi id by a 
scholar ind no fewer th n 37 of the 77 unvaccinated 
contracted the disease Onl , of the 92 vaccinated 
contracted it all of whom had been vaccinated ten or 
more vears previously None of the 14 scholars who 
had been re vaccinated took the disease In the class 
into which the disease was first introduced (Standard 
IV ) all the vaccinated escaped and every one of the 
unvaccmated promptly took the hsease 

Dr Perkins gives in the Journal of the Torquay 
Natural History Society (vol 111 No 1) an account 
of his investigations on the food of trout caught in 
the Torquay reservoirs m August and September He 
found that the nature of the food in the reservoir 
fish was very different from that of river fish The 
latter appeared to be feeding on aquatic insects only, 
to contain much las food and to be in an inferior 
condition generally In the reservoir fish the food 
seemed to be composed mainly of such land insects 
as happen to fail accidentally on to the surface of 
the water under the stress of weather conditions 
Dr Perkins is of the opinion that this difference in 
the nature of the food is due to the fact that in the 
reservoirs the aquatic insects are limited in species 
and the rarity or absence of some forms specially 
favoured by trout is die result of the extermination of 
the insect by the fish The reservoir trout have thus 
to faU back on a source of food denied to the river 
fty In a single trout’s stomach Dr Perkins found 
no fewer than forty-six species of land insects, the 
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majority of which were beetles. No insect seems 
to come amiss to the trout as an article of food, 
and so important is this source of food-supply that 
the active rising of the fish is dependent on the 
activities of the land insects at the time. 

In the Journal of the Torquay Natural History 
Society (vol. hi.. No. i) Mr. Harford J. Lowe gives 
an interesting account, compiled from original notes 
and manuscripts, of the excavation work accom¬ 
plished by the Rev. J. MacEnery at Kent’s Cavern 
in Devonshire in the early years of last century. 
MacEncrv was the pioneer worker at this famous 
cave, and by his energies and enthusiasm dug up 
huge collections of the remains of extinct British 
mammals and of the work of early man in Britain. 
Unfortunately, the results of his work seem to have 
been overshadowed by the publications of his more 
illustrious contemporary Buckland, with whom he 
was In constant communication, and, although pub¬ 
lished after his death by Vivian in 1859 and Pengelly 
in 1869, the work accomplished by MacEnery never 
seems to have received due recognition and reward. 
It is interesting to leam from Mr. Lowe's paper 
that, in spite of the prejudices and antagonistic 
opinions prevailing at the time, MacEnery had more 
than a suspicion of the Important bearing of his work 
on the antiquity of man in Britain. MacEnery's col¬ 
lection was, unfortunately, dispersed by auction at his 
death, and students of this subject will be grateful 
to Mr. Lowe for the Information which he gives as 
to the ultimate destination of part of it at any rate. 
Some of it found its way to the Jardin des Plantes, 
Paris, the British Museum, the Athenaeum Museum, 
Penzance, the Plymouth Institution, and possibly to 
Bristol, while some at least remained at Torquay. 

We have received the first number of a new serial 
publication, the Australian Museum Magazine, issued 
by the Australian Museum under the editorship of 
the director, Dr. C. Anderson. The object of the 
magazine is to put the museum into more Intimate 
relationship with its owners, the public of Australia, 
by keeping them in touch with the work that it is 
doing, by making its collections better known, by 
giving accurate and up-to-date information in simple 
language on the natural history and geology of the 
Commonwealth, and, in general, by showing how the 
museum can be of service to the nation and, con¬ 
versely, in what ways the public can help the museum. 
Thus in this first number are to be found articles on 
the scope, work, and management of the Australian 
Museum and on museum groups, in which some in¬ 
sight is given into the technical work that has to be 
done in the preparation and exhibition of specimens, 
in addition to interesting accounts of Blackfellows' 
pictures, white ants and other Australian Insects, 
snakes, crawling jelly-fish, and the lure of the big 
nugget. This experiment of rendering an account of 
its stewardship by the Australian Museum is one that 
might well be tried by other national museums. The 
museum is making a praiseworthy effort to stimulate 
a healthy pride among the people of Australia in 
their national institution and to secure that measure 
of _ interest and sympathy so essential U it is to 
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develop its activities to the fullest extent. We hope 
the public will respond by leaving nothing undooe 
that will place the Australian Museum among the 
first of its kind. 

The publications of the Naturhistorischer Verein 
der preussischen Rhelnlande und Westfalen* for the. 
years 1913-19 have now readied us, and show the 
remarkable activity of the society even during 
years of war. The volume of the Verhandlungen 
for 1916 was completed in 1918, and the paper used 
and the mode of illustration show little falling-away 
from the high standard of 1914. As has happened In 
so many countries, deterioration sets in under the 
conditions following the war; but even now the 
plates do not suffer. The work of the society Is 
largely geological, but chemists and biologists are 
concerned with August Thienemann's detailed 
“ Physlkalischc und chemlsche Untersuchungen in 
den Maaren der Eifel’’ (1913-14), The marked 
differences in the plankton of the various crater- 
lakes depend on the distribution of oxygen in the 
waters. The mineral springs entering from the vol¬ 
canic rocks show marked differences of composition 
in different lakes. The author of these researches 
adds in 1915 a study of the midge larvae inhabiting 
the Maare, and in 1917 he describes the vertical 
zoning of the plankton in the Ulmener Maar. In 
1916 F. Goebel gives a morphological description of 
the well-known district of the Ruhr, on the east bank 
of the Rhine. F. Winterfeld, of Cologne, publishes 
(1918) an illustrated paper on “Der aufrechte Gang 
des Menschen,” in which he finds no room for 
pessimism. He concludes that “der Mensch der 
Zukunft wird im geistigen Slnne des Wortes aufrecht 
gehen, slch aufrecht halten, gehoben durch seine 
Ideale.” We cannot help remembering the melan¬ 
choly fact that hitherto physically uptight man has 
been preserved mainly by the compulsion of military 
service Enough has been said to show the range 
of research embodied in these undeterred publications 
of the war-time. 

Under the editorship of M. Maurice Solovlne, 
Messrs. Gauthier-Viilars et Cie are issuing a collectloo 
of “ Maltres de la Pensde sdentiflque ” in order to keep 
alive the memory of the advances made In the past by 
the great masters in every branch of science, whethft 
these masters are French or of other nationalitiJ| 
The volumes are 6J by 4} in., contain about 100 pagatj 
and are Issued at about 3 franca each. Huygens'! 
“Lumlfcre,” Clairaut’s “Gdomdtrie,” Carnot’s " Re¬ 
flexion s," and d’Alembert’s “ Dynamique ” are 
amongst the works issued, some of which extend over 
two volumes of the series. D’Alembert’s iferk is 
reproduced from the second considerably enlarged 
edition which appeared in 1758, fifteen years after the 
first. It furnishes a good example of the dear and 
logical methods of development of a subject which 
were adopted by French scientific writers of a century 
and a half ago. 

In the July issue of Science Progress Prof. W. L. 
Bragg gives a summary of our knowledge of the 
dimensions of atoms and molecules. Ha points oat 
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that the kinetic theory of* gases allows us, from | carried by overhead power lines. The power station 
measurements of the viscosity or the heat conductivity | engineer wants the manufacturer to guarantee that 
of a gas, to calculate the mean distance of the centres the electric generator he purchases from him shall 
of two molecules of the gas apart when the molecules give a pure sine-shaped wave of electromotive force, 

are in contact, that the constant b of Van der Waals As it is impossible to make the machine give an 

Furnishes another estimate of the distance, and that absolutely pure sine wave, limits have to be fixed on 
the two estimates agree in giving about ax io-‘ cm. I the magnitudes of the amplitudes of the harmonics in 
for die mean radius of hydrogen and helium molecules the wave. Hence harmonic analysis is a ne ces sity, 

and about 3x10-* cm. for the mean radius of the | In the Journal of the Institution of Electrical En- 
molecules of argon, nitrogen, oxygen, carbon dioxide, gineers (vol. lix., p. 491) Mr. A. E. Clayton gives a 

and other gases. With these figures as a basis, X-ray I rdsumt of the ordinary methods and two schedules for 
crystal analysis then gives the relative positions of the I “ harmonic analysis ” by means of selected ordinates, 
atoms in the molecule of the material analysed. So One goes to the 25th harmonic and the other to the 
far the most careful analysis of crystals of potassium 13th. In the one case the assumption is made that 
chloride has, however, failed to reveal any structure no harmonic higher than the 25th is present, and in 
corresponding to the KC1 molecule. Each K atom j the other that there is none higher than the 13th. 
is surrounded by six Cl atoms at equal distances from 1 Seeing that in actual electromotive-force waves there 
It. For chlorides the distances vary with the metal in 1 is an infinite number of harmonics present, and as 
the molecule, are large, -3 to 5x10-* cm., for the | only a limited number of ordinates are drawn, we 
first elements of a “period,” and decrease to a limit should have little confidence in results obtained by a 
1.3 to 27 x io'* for the last elements. “ schedule.” 

Many methods of harmonic analysis have been 1 Tub Cambridge University Press will publish 
given of recent years. We need mention only the shortly “The Calendar,” by A. Philip, the purpose 
methods of Perry, Silvanus Thompson, and Russell, of which is to provide a concise and popular summary 
The question has now come prominently forward in of the historv and construction of the Gregorian 
connection with the disturbances induced in telephone calendar, with specinl reference to the reform of the 
and radio stations by the harmonics in the currents calendar and the fixing of the Easter dale. 


Our Astronomical Column. 

Bright Objixt near the Sun.—P iof. Campbell, examined the original observations of the B D., and 
Director of the Lick Observatory, reports by telegraph finds that a star of 05m. was observed in the place 

an object brighter than Venus that was seen on on February 19, 1858, but not seen again, so it is 

August 7 3 0 east of the sun and i° south. The mes- probablv s .triable (Asfr. Nach., Circ 22). In the 
sage states that there is no doubt of the object being same circular II. Fuss announces that B.D. t 42 3151°, 

a celestial object. It is either a comet or a nova. 75m., has the large proper motion of +0065S., 

The former appears more probable, owing to the dis- +0 16*. 

tance from the Galaxy, where most novae appear. Mr . Funt>s Paraixai Observations.- Publication. 

Variable Stars. —The Bruce 24-in. photographic , of Washburn Observatory, vol. xiii., part 1, contain, 
teletcope at Arequipa has been used for taking the details of the series of meridian observations for 

spectrograms of the Large Magellanic Cloud, in stellar parallax made at Washburn between 1898 and 

which Miss Leavitt some years ago detected several 1905 with the Repsold meridian circle of 12 a cm. 

variable .tars (Harv. Ann., vol. lx., No. iv.). Miss aperture, fitted with a travelling-wiie micrometer. 

Cannon, in Harv. Bull. No. 754, gives the spectral The programme extended from declination 35 0 to 

type and magnitude range of eight of them as ( f 90°, and embraced stars from magnitude 1 5 to 2*5, 
follows:—No. 884, Me, 11*401. to 155m.; No. 900, with some binaries and stars of sensible proper motion. 
M, la am. to 13 6 m .; No. 3357, Kc, ta 4m. to 13 am. ; A screen with thin metal slats rotating about their 

No. 3435, Kc, io-8m. to 11-7111.; No. 3447, K5, 120m. axes like the laths of a Venetian blind was used to 

to 12-em.; No. 2622, K5, 132m. to 140m.; No. 2822, equalise magnitudes, 70m. being made the standard. 

Me, 9<8m. to 10 6m.; and No. 2882, Mb, nom. to Two comparison stars, one preceding, the other fol- 

13-601. The number, are from Harv. Ann., vol. lx. lowing, the parallax star, were used in each case. 

It is satisfactory to find that such faint stars are The mean probable errors of a single observation of 

within the reach of spectroscopic analysis. 1 unit-weight and of the final parallax of each star are 

Mr. Stanley William, contributed a paper to Monthly 0214* and 0-031* respectively. The last quantity is of 

Notices, R.A.S., vol. txxxi., p. 33a, on the star about three time, the siae of the probable error in 

B.D.+44*994°, which he announced a. a peculiar the best recent photographic determinations, showing 

variable, possibly of the Cepheid type. Miss Cannon that the meridian method cannot compete seriously 

gives its spectral type as Ma; ana Miss Leavitt has with the photographic. Still, the experiment wrs 

Identified 150 images of the star on plates taken well worth making, and the research will occupy a 

dur ing the last twenty years. Its normal photo- place in the historv of the subject, so that It is well 

graphic magnitude is io-em., but on seven dates it to have the details published. The list of parallaxes 

was 10-201.; it Is very reo (Harv. Bull., No. 754). contains 124 stars, of which the deduced relative 
C. Hoffmeister, director of Sonneberg Observatory, parallax is negative in thirty-five cases. The values 

noted on May 30 last, while observing Reid’s comet, for Algol and Castor, o-iaa* and 0-167*, are about three 

an 8th ma gni tude etar that is not in the B.D. Its times the accepted values, while that of Altalr, 0-071', 

position for 1855*0 & 7b. 57*001., N..58 0 14', and it is is only about one-third of it; but in many cases there 

4bown on the Harvard plates. Prof. KOstner has I is better agreement. 
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The Umrecaltf ea ud, ReaeacchJ 


By Pans J 

THE argument for rt wrch m umversib** rest* 
^ upon the broad basis of the value of the intel¬ 
lectual progress of mankind I think I am correct in 
saying that most men who have adopted a life of 
research or have made research the object of their 
special interest have acquired their intellectual Ideals 
m the days of their college life It is through the 
university that the young man comes into contact 
with the investigators of his time and it is their 
example and teaching which affect his future life If 
his teachers are without interest in research the 
student learns indeed the text book but the en 
thusiasm to create new knowledge is not implanted 
in him Whatever his intellectual capacities may 
be he passes from his university but an ordinary 
member of the educated public What he might have 
accomplished and could have accomplished had he 
found himself in a creative atmosphere during his 
student days remain entirely unknown 

I do not think that any other argument for the 
cultivation and promotion of research m universities 
need be stated If the investigation of Nature is good 
in itself if its effects are beneficial to our race if 
it is des rable that we should advance in knowledge 
from generation to generation then we should see to it 
that our brilliant young men get the chance of taking 
up this career in the service of mankind There is 
as I say no answer to this argument unless we assail 
its basis and determine that obscurantism is the better 
thing and enlightenment the worse 
Great universities have done great good They 
have also done great harm Their inertia then- 
opposition to development to following the evolu 
h on ary changes of their times constitute then pnn 
cipal offence Even to-day 1 hear in my own umver 
sity surviving voices expressive of distrust in science 
as an educational subject doubts as to the propriety 
of including science as a prmary subject in the uni 
versify curriculum regrets that the so-called great 
or fundamental subjects of educat on—i e classics 
and mathematics—should no longer form the only 
road to fellowship 

Such views on science are the natural outcome of 
an upbringing in the traditions of the older educa 
tiooal methods To attain the forefront of classical 
criticism or of mathematical advance is a more diffi 
cult task than to reach the exploratory front of a 
branch cf modern science And not only is it more 
difficult to arrive at the forefront it is also more 
difficult when the forefront is attained to find work 
of any probable benefit to mankind. Only the most 
brilliant scholars and the most original minds can pre 
vail Compare these conditions with those attending 
research in any of the newer domains of modem 
science No sooner has the student mastered the 
principles of his subject than he finds himself ap 
preaching an unknown territory Everywhere he sees 
the words Not known written up and any one of 
these innumerable avenues to knowledge is for him 
to tread if be so pleases and as equal to the task 
The contrast Is remarkable The older scholar 
who has spent his days turning over the thoughts of 
Others and the tune-worn records of past efforts 
gradually arrives af the fatal conclusion reached by 
die wisest of men There is nothing new under the 
sun ’ He has passed a lifetime of solid work and 
seen but little coma- of it Must not the younger 
workers be branded by superficiality? 

As regard* the subject of eapeost, there la no 
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doubt that contrasted wi* blackboard and chalk, 
modem scientific apparatus and scicafefic labarafrks 
are expensive It Is discouraging to compare British, 
outlay with American outlay upon research in untp 
versifies We are supposed to have learned a lesson 
by the war Let us hope it will bear fruit when 
business revives in this country Meanwhile th» 
lesson has placed a heavy demand upon the umversir, 
tie* For every branch of technology is crying out 
for research workers and the universities cannot 
supply them The fact must be faced that the day 
of research has come in all the scientific professions 
and in every domain where technology or business 
comes into oontact with the natural bus governing 
production and economy 

The reactionary sitting in senate council or board 
who would close the university to these demands 
may indeed effect economies but his economies are at 
the expense of the vitality of his university of its 
very existence as part of the living breathing life 
around it It is a cheap road but it leads to stagna 
tion decay and death 

Perhaps the most striking feature of American uni 
versifies as viewed bv the British visitor is the pre 
valence of research and the lavish provisions made for 
its prosecution It extendi, into every branch of uni¬ 
versity work Special stress is however generally 
Uud upon certain subjects What these subjects are 
seems to depend upon the initiative and forcefulness 
of particular teachers of emnence either past or 
present who have been associated with the university 
The great Research School of Education in Chicago 
of which Prof Dewey see ns to have been the chief 
originator mav be cited Highly organised and care 
fully staffed elementary and high schools are here 
attached to the university for research in pedagogy 
The Ni tntion I aboratorv of the University of Illinois 
founded by Prof Gnndley is another instance The 
State universities are very often in cloee touch with 
agricultural research and not only benefit agriculture 
thereby hut also extend the influence of the unnrer 
sity over the State by the valuable assistance given to 
the agriculturist In our own country there is no 
class of the community more in need of such umver 
sity influence than the agricultural It is—in Ireland 
—not only ignorant of science but also strongly anti 
scientific This applies almost as much to the so- 
called educated classes as to the small farmer 

Tor research m experimental science and chemistry 
and natural science extensively equipped departments 
are provided in all the great American universities and 
technological institutes The equipment is o mjh a. 
most lavish scale Everything possible seems jK|# 
done for the student 

There is one subject which I must refer to the 
compulsory presentation of Latin or of Latin and 
Greek bv students entering the older universities I 
know we are a long way from reform in this matter, 
but its influence upon the present subject is sufficiently 
important to necessitate a reference to It 

As regards research in tha physical and natural 
sciences there is no doubt that the compulsory mid? 
of deed languages is injurious—indeed seriously 
injurious This u to for two reasons. It servratp 
keep out many from the universities and it demsada 
of the science student hours-of tail which would-be 
better spent on living tongues which would baljxwm 
later on to extend U* scientific reading, I am. faredI 
day in contact with brilliant young men w hos e nthM 
are absorbed In die interest* of physical on nfaunkl 
science but who cannot read a German book, and 
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a franco one only with mtticulty these young 
Cam have spent many school years during which the 
■tiro of Latin and Greek absorbed about one third or 
one-fourth their total available study hours What 
haw they got -foe it? They rnnnot read a Latin 
author or a Greek author at sight It ts true that 
without their Latin they would not have attained the 
degree of the University of Dublin The pro-classic 

X their minds are the better for it Well I freeh 
t that much mental training was involved but I 
do not admit that a sound stu$Jv of French and German 
Would not have done for them just as much—naj 
more 

The reproach that many students fail is research 
workers while it has nmu found ltion in fact is not 
a fair one for tt ignores the educational value of even 
elementary research I believe the outlook of a 
student who has carried out one single research of 
an elementary kind is different from that of one whose 
outlook is derived solely fro n the text book and the 
examination He learns first hind the mental point 
of view of the investigator He gets ideas of scientific 
truth and of the legion of errors which lie in wait 
around It as may in no other way he acquired He 
sees the plausible pnma fa te conclusion break down 
under the control experiment or in the light of the 
inexorable requirements of other participating laws 
of Nature \ new cinception of the use of mathe 
matical anal)sis and of careful observation is created 
in his mind More generally he 1 arns the necessity 
of thinking round his subject 
These things he learns in so Tie degree even if he 
is only of average cipabilities If he is one of the 
higher spirits the interest of the woik seizes on him 
and calls out every power Iitent and developing 
wherewith he is endowed These higher spirits work 
out their own destiny 1 shall not dwell on the ways 
of genius but rather upon research as an instrument 
in the education of less gifted minds 1 turn there 
fore to the interesting question Is it possible to 
teach research successfully? To teach its methods 
and its spirit to the average student whether of 
science or of the “humanities ’ 

The answer I would give unhesitatingly is Yes 
I would be careful to define that this does not imply 
the genesis of an original thinker from ordinary 
material But it implies just as much as when we 
say we can teach students mathematics 
I plead therefore for lectures in our universities 
devoted exclusively to studies in research and I would 
admit to these lectures students of both junior and 
senior standing * e the beginners in science as well 
as thoee working for the Ph D as now instituted in 
all British universities 

Of course 1 am not now referring to systematic 
lectures in this or that branch of science These are 
essential to die training of the average student I 


mean something different I would define research 
lectures as mainly relating to the professor s own ex¬ 
perience and to that of his assistants and co-workers, 
each worker contributing one or more lectures to the 
university course m research Their subject matter 
would relate to the objects aimed at by the research 
the difficulties attending the work and how they were 
surmounted Such discourses might be supplemented 
by others of an historical or retrospective character 
These might in some cases be delivered by honours 
students and waul 1 refer to cltssic researches of the 
great masters For recounting these experimental 
tllustr itions should be given The inspiration to be 
derived from such retrospective studies will be known 
to ill who have read the orig nil memo rs of great 
investigators There need be no extra call upon the 
professor s time He would simply substitute these 
for part of his existing routine lecture work 
The professor is at prose it too much tied 
down by routine c urses There is a sort of idea 
prevalent that it is not fair to 1 is el iss that he should 
tell them of his own work but that this should rather 
be kept f r the academy and for the outside world 
I Well I think it tr fur i id I believe that with 
reisonable usage the best th nt he can do fir his 
| class is to tell the n of his vv i woik If this were 
ad Tutted in high quarters it would bo moie often 
lamed out I cm imagine nothing more stimulating 
| than a few lectures each tern on the work progress 
uig in the laboratory of the professoi and h» co 
workers for not only is the student brought into 
touch with the link ng of 1 nowledge he is also sur 
to receive the storV in the language of fresh and 
1 enthust istic interest 

I am aware that occasional!! and at scientific asso- 
| nations within the umvcrsitv such dis urses are 
delivered I would make them a part of the sessional 
work of the university If not legallv obligitorv on 
I the professor it should be morallv obligatory on him 
, to contribute a few such lectures eierv term or at 
| least every sessim I do not think it would impose 
additional labours on him Fresh from his work but 
little rearrangement would be required and his facts 
would be ready marshalled in his memory Nor would 
the telling of his idt as fail to react upon »h lecturer— 

I to his benefit and to the elucidation of his subject 
I The one centril r silt aimed at is the presental at 
of research as so nothing of pirai Mint important e 
It should stand for the highest goal of university 
effort for in trith success in the making of know 
ledge is the crown of all human endeavour and as 
such the student should be taught to regard it Teach 
I him this one greit ethcil truth and whatever else 
he may accomplish or fail to accomplish in his student 
I dnvs he will enter on hts life s work an enlightened 
and a valu ible oli/en not only of his own countrv 
but ilso of the world 


International Exploration of the Upper Air 

Bv C J P Cavk 


the Exploration of the Upper Air was held at 
Bergen on the invitation of Prof V Bjerknes presi 
dent of the commission In the week ending July 30 
The commission was appointed by the Meteorological 
Conference held at Pans in 1919 to continue the 
work in connection with the International Meteoro 
logical Committee which was earned on with marked 
success from 1846 until the beginning of the war 
apd with which is specially associated the names of 
tfls late TeMerenc de Bart Rotch, Ind Ajsmann 
upfcr the presidency of Prof Hergeselt 
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The following cruntrics were represented at Bergen 
Belgium Denmark I ranee Great Bntain Holland 
and the Dutch East Indies Italy Japan Norwa 
Spain, Sweden and Switzerland and the meetings 
were also attended by a number of prominent 
meteorologists from Norway and Sweden The pro 
ceedings opened with a reception by the president and 
Mrs Bjerknes at the Meteorological Office of the Geo- 
physical Institute and with a lecture by J Bjerknes 
on recent advances In the study of the Polar front and 
its relation to a succession of cyclones It was 
arranged that the morning sessions should be devoted 
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to scientific communications presenting new points Tower and the discontinuities which titty disclose, 

of view, and the afternoons to administrative details. J. Bjerknes directed attention to the unique accumu- 

Thia arrangement was disturbed in the course of the lation of observations of the upper air during the 

week In order to provide more time for administrative war which bad been communicated to the president 

questions. bv the countries on both sides, and gave illustrations 

The sessions for scientific discussions were opened of the observations on selected occasions in the study 

by a paper by Prof. V. Bjerknes giving theoretical of the method of the Polar front. P. Schereschewsky 

explanations, on the basts of wave motion at the gave an account of some new methods of forecasting, 

mutual boundary of two discontinuous media, of the and the proceedings of the meetings for scientific 

series of phenomena which had been set out by his discussion were concluded with a paper by L. P. 

son, representing the result of observations upon the Richardson on ideal arrangements of stations on the 

Polar front in cyclones. This was followed by a map for the purpose of numerical computations for 
paper by Sir Napier Shaw on the structure of the forecasting. 

atmosphere and its thermodynamics, to suggest a The business meetings were devoted largely to the 
thermodynamic basis for the study of convection in development of a scheme for the collection, compUa- 

the atmospheie, and the transformations of energy tion, and publication of observations In the upper air 

associated therewith. A paper by L F. Richardson on an international basis, In continuation, with such 

directed attention to the necessity for studying pilot- modifications as experience has suggested, of the In¬ 
balloon observations in relation to the continuity of temational scheme which waa agreed upon at Petro- 

mass, a subject which in spite of its importance has grad in 1904 and supported by subventions from 

hitherto not received adequate treatment Prof, van Government organisations of nineteen countries. The 

Everdingen gave an account of a method of obtaining outline of a proposal was agreed upon, and the pre¬ 
regular observations of pressure, temperature, and sldent was requested to report it to the meeting of 

humidity in the upper air bv means of aeroplanes, the International Meteorological Committee to be 

using a balloon meteorograph with the usual clock- held in London in September. The commission 

work drum; such observations had been carried out adopted resolutions in favour of a geophysical ob- 

on upwards of 340 occasions in the past year at *ervatory on the Jungfrau, and also appointed a sub- 

Soesterberg and other stations in Holland § Fuji- committee to deal with the question of the anomalies 

whara, of Tokyo, discussed turbulent movements in the audibility of the sound of explosions, which was 

which are to be observed in clouds, and their relation also the subject of a communication by Dr. de Quervaln. 

to eddies in water D» VV van Bemmelen, of Java, It was noticeable that the commission devoted the 
gave an account of comprehensive results of great greater part of its attention to the mode of dealing 

Importance of observations of wind in the upper with the observations of the upper air based upon 

atmosphere up to to kilometres, obtained at the the supposition that there should be twenty-four days 

observatorv at Batavia H Kohler, of Iloldda, dis- in the year on which balloons for sounding the highest 

cussed the studv of the mndensation of water vapour lavers of the meteorological atmosphere, including the 

in a cold atmosphere into ice ervstnis and super- stratosphere, should be sent up in a sufficient number 

cooled water drops, and the effects which may be of countries to secure a general representation of the 

attributed to verv small quantities of chlorides whole At present the number of observations is ex- 

L. F. Richardson discussed the application of the tremely limited, and the reorganisation of the ob- 

geostropic principle to winds in the stratosphere Dr servatlons would need the support of meteorological 

\ de Quervaln, of Zurich, brought up proposals for institutes in many parts of the world. Beyond point- 

the establishment of a geophv steal observatory at the ing out the urgent necessity for such observations 

terminus of the Jungfrau railway, at a height of 3600 over the sea, the technique of which had already been 

metres, which received the cordial commendation of worked out by Teisserenc de Bort and the German 

the meeting P Schereschewskv, of the Corps of meteorologists, but which had not become Inter- 

Mines, Paris, explained the method of determining national in any sense, the commission confined itself 

the winds in the upper air bv means of sound-ranging to a general invitation to the meteorological organl- 

apptied to detonators carried by pilot balloons, a satlons of the globe for co-operation on the inter- 

method which is applicable alike in clear and cloudy national days, 

weather R Sekigutl, of the Observatory of Kobe, An account of the proceedings of the meetings 
explained the application in forecasting of isobaric would be incomplete without reference to the hos- 
eharts for the level of three kilometres Col L pltalitv of the citizens of Bergen. It will be remem- 
Matteuzri, director of the Meteorological Service ot tiered that the greater part of the inner town was 

Italy, presented an atlas of the principal cloud forms, destroyed bv a disastrous fire five years ago, aad If 

and explained a method of applying the periodicity of has not yet been rebuilt; all the hotel accommodation 

barometric oscillations to the anticipation of baro- was required for tourists, and the delegates to the 

metric distribution In the future. O, Devik, of meeting were all entertained with cordialxMtoitatity 

Tromse, described a new method of observing balloons bv the foreign Consuls and the citizens ofjvergen, 

and its application in forecasting G I. Taylor gave and also honoured by an official dinner given by the 

an account of the result of his investigation of tur- municipality, at which the Chief Burgomaater pre- 

bulence in the atmosphere and its symmetric propaga- tided. The municipality also placed it* ancient and 

don in the three dimensions. M Dongier discussed picturesque Council House at the disposal of the com- 

the observations of temperature and wind at the Eiffel mission for the meetings. 


A Small Brinell Hardness Testing Machine. 

H ARDNESS, as recent correspondence in Natur*. group of properties, are of increasing practical tm- 

(vol. cvi., pp. 377, 440, 534, 59Q, 66s, November, portance. In the Brinell method of measuring bard* 

1920-January, 1931) has shown, is a subject of interest ness, as commonly applied, a steel ball of diameter 

to both the engineer and the physicist. Whatever may about 1 cm. is applied to the surface of the teat plate 

be the exact physical significance of the term, there can under a load of the order of 3000 kg., and the size 

be no doubt that measurements of this property, or of the resulting impression Is measured. In practk* 
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the uh of a ball of this size is limited to specimens 
not much less than one-tenth of an inch in thickness 
and half an inch in width. In 1913 the necessity 
arose for the accurate determination of the hardness 
of die walls of small-arm cartridge-cases at different 
positions along the length. The thickness of wall, 
diminishing in some cases to about one-hundredth of 
an inch near the shoulder, is quite insufficient for the 
application of the usual Bnnell test Accordingly, 1 
a machine was designed and constructed by Messrs. ! 
H. Moore and R. Mathei for the Research Depart¬ 
ment, Woolwich, in which very small balls with cor¬ 
respondingly small loads could be employed A descrip¬ 
tion of this machine has been given b\ Mr Moore in 



FlO t —A final! Brinall hardnau tasting machine 


the Proceedings of the Institution of Mechanical 
Engineers of January, 1921 It was designed to 
permit of great latitude in the dimensions of the test 
specimen, of the use of various sizes of ball from 
1 mm. diameter upwards, and of loads from 5 to 
loo kg. The first machine was in continuous use 
during the war, and was the subject of a secret patent 
(Craig, Moore, and Mather’s patent), which, how¬ 
ever, has now been published The illustration 
(Pig. 1) shows a simplified form of the machine con¬ 
structed by Messrs Alfred Herbert, I-td , of Coventry 
The machine stands upon a base-plate furnished 
with levelling screws. Tnis plate supports two ver¬ 
tical threaded columns which carry the table for the 


reception of the specimens to be tested. By turning 
the nand-wheel at the side of the machine the table 
mav be set at the required height. The load seen 
in the lower part of the photograph is composed of a 
set of giaduated cylindrical weights totalling 50 kg. 
It is carried by the loading stirrup, to the upper por¬ 
tion of which is attached the bail-holder. The ball 
is fastened to the ball-holder by india-rubber solution 
'0 as to render the changing of balls an easy matter. 

1 he most unpot t mt point in the design of the ap¬ 
paratus is the method by which the loaais transferred 
from the cross-head of the machine to the specimen 
under test By turning the hand-wheel at the top a 
non-rotating screw of fine pitch can be raised or 
lowered The lower end of the screw carries a sus¬ 
pension stirrup, which is prevented from rotating by 
arms bearing against the columns, and from this sus¬ 
pension stirrup is hung the loading stirrup by means 
of .a ball-and-socket joint When the stirrup is 
lowered gmtly, so that the ball rests upon the speci¬ 
men, the loiding stirtup becomes free and discon¬ 
nected from the suspension stuiup At this stage the 
whole of thi weight is upon the specimen, there being 
no parts in friction or tubbing contact The upper 
hand-wheel is then turned hack to take the load off 
the spet imen, which can now be removed for the 
purpose of measuring the diameter of the impression 
by means of a high-power minoscope with gradua¬ 
tions of 1/200 mm on the gialtcule 1 he hardness 
numbers are calculated as in th( ordinary Bnnell test, 
the load being dividtd bv the area of the impression, 
nnd are directly comparable with the usual Brinelf 
numbers when a load proportional to the square of 
the ball diameter is employed 
The impressions arc so small as to be scarcely 
perceptible to the e\e and tests mav be made on 
parts of delicate mechanisms without injuty to the 
part tested I-oadcd small-arm cartridge-cases may 
be tested without removal of bullet or charge The 
hardness of wire at successive stages of drawing can 
be measured Cutlery blades, however thin, may 
be tested, nnd the hardness of a cutting tool mav 
be determined close to the cutting edge Interesting 
applications of this microscopic Brinell test have been 
made in the exploration of strain-hardening, for when 
a metal object has been unpquallv strained the dis¬ 
tribution of strain will usually be indicated bv differ¬ 
ences in hardness from point to point 
Attention mav also be directed to the mka o-Brlnell 
apparatus developed by the Ordnance Department of 
the U.S Armv (Bureau of Standards. Bulletin 16, 
1920, p SS7) Inis has been used with a load of 
IS kg. for 30 seconds upon a ball 1/16 In In dia¬ 
meter for measuring the hardness of individual 
crystals ot small aggregates in annealed carbon steels.. 


The Coal-mining: Industry. 


By Prof. 

'T'HE July issue of the Quarterly Review contains 
* an article upon the recent coal dispute by Dr. 
Arthur Shadwell, to which he has given the some¬ 
what unfortunate title “The War of the Mines.” Dr. 
Shadwell points out at the beginning that this dis¬ 
pute was really not a war, and that there was In 
reality no need at all for a difference, which might 
have been arranged by mutual concessions, to have 
degenerated into Industrial strife. He recognises that 
this was not a case of the men striking against any 
arbitrary action of the employers, but was rather an 
axpressum of their irritation at the Inevitable develop¬ 
ment of the economic situation, and he states clearly 
and definitely the only remedy: “There is only one 
NO. 2702, VOL. 107] 


H. Louis. 

way out--the way of work. Other nations in » 
similar position have taken it, they are at work, 
and working hard. Here less work is being done 
than ever before.” 

It is pointed out quite correctly that the mining 
industry is distinguishing itself above all others in- 
the readiness with which It resorts to industrial strife, 
and that the real cause of many of these difficulties, 
and the basal reason for the present grave position 
of the coal industry, are to be sought in the Minimum 
Wage Act of 1911, which is accurately described as 
“the first Instance of a minimum wage established 
by Parliament in an industry in which the workman 
are well organised and able to protect thetnaehea."’ 
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Dr Shadwell u undoubtedly right in Saying that gamatkm and computer? pooling which latter Wtiithl 

the demand lor thie Act arose on account of the necessarily bring in a large number of eetiierltfe that 

existence of abnormal places m coal mines—that is are no longer able to produce coal for lest than tta 

to say place* in which men cannot make normal market price He suspects indeed that the object 

-wages even though they work up to the normal with which the pod was put forward was political 

standard and that these conditions are due to natural but does not appear to see the real motive under* 

causes which can be neither controlled nor foreseen lying the scheme As a matter of fact all the pro* 

He appears to accept the Minimum Wage Act as the posals put forward lor a considerable time past by 

only means of meeting the difficulty but In this view the Miners Federation, the Minimum Wage Act 

experienced coal miners are not likely to concur It repeated shortening of the hours nationalisation the 

should be perfectly possible to devise means other than pool as well as the less openly avowed tendency to 

this Act which unfortunately encourages s ack work restrict production wherever possible-all these have 

-without the grave drawbacks which the Act has brought one and the same underlying object namely to keep 

in its train but such other methods must be founded the largest number of men Tn the industry 
on mutual confidence between masters and men This object has been only too successful die cool 

Jt must be admitted that this antecedent condition miner to-day produces onlv two-thirds of what he did 

does not exist masters have in the past been only fifteen years ago so that for an equal production the 

too ready to look upon hard work or successful work number of men employed in the industry » proper 

■on the pprt of the men as a fair pretext for cutting tionately greater Obviously the larger the number of 

piece rates and this action has sown m the men s men employed in the industry the greater the political 

minds the seeds of the suspicion that they cannot rely power of the Federation because it thus obtains con 

upon the masters for fair treatment in the case of ab trol of a larger number of votes and of larger 

normal difficulties Colliery managers to-day are no monetary contributions This gain to the Federation 

•doubt wiser and have learnt to appreciate the fact is however dearly purchased by the decrease in the 

that it is to their advantage no less than to that of the efficiency pnd prosperity of the industry and obviously 

men that the latter should be in a position to earn such a road can only lead to ultimate ruin and destruc 
high wages provided of course that they give a tion No industry can prosper if it has in its ranks 

-commensurate amount of work m return The old more men than it can legitimately maintain The 

suspicious feeling however remains and it has been object of nationalisation was to support out of the 
responsible for the introduction of legislation wh ch pockets of the taxpayers the mines incapable of pro- 

has probablv done more harm to the coal industry ducing economically the object of the pool was to sup 

than any other single step that can be named port them at the expense of the mines that could pay 

Dr Shadwell devotes considerable attention to the their way Both schemes \ere political in the sense 

discussion of the proposal for a national pool but he that their object was to keep a number of men in 

evidently fail* to see the real object underlying the the industry who were working at a loss and to 

proposal He says that it is imposs ble to main devise means by which that loss might be made good 

tam that there is anything impracticable or econo- by someone else If Dr Shadwell will consider the 

mically ruinous in pooling or amalgamation and effects of the proposed pool upon the mining industry 

cites Sir George Elliott s old proposal to amalgamate of the country as a whole in the above 1 ght he will 

all the collieries in the kingdom into one concern readily see why both mine owners and the Govern 

He fails to see the difference between voluntary amal ment have offered si ch strenuous opposition to It 


Botanical Papers from Pennsylvania 

T WO parts of the Journal of the Botanical Labors proteinaceous in nature and all contractile changes 

tory of the University of Pennsylvania recently resulting from external stimuli seem tifc.be due to 

received (vol iv No a and vol v No i) contain changes primarily in the protoplasmic sac by which 

a number of interesting papers Dr D W Steck each la surrounded secondly in the aggregation body 

beck has studied the comparative histology and itself and finally in the amount of liquid these may 

irritability of sensitive plants The majority of the absorb or give off 

highly sensitive species are natives of subtropical and Dr J S Hepburn and Dr E Q St John describe 
tropical America and then- most widespread irritable the results of their investigation of the active digestive 

response is the nvet tropic or sleep-movement The agent in the liquor secreted in the pitchers of the 

author suggests that the phenomenon of propagation pitcher plant (Nepenthes) Doe# digestion result frqm 

of stimuli is centred in the endodermis the cells of the action of a protease secrated by the pitches or 

which contain a greater or less number of crystals of is it due to bacterial action? The authors found that 

oxalate of lime the number regularity of shape end liquor taken aseptically from unopened pitchers was 

degree of restriction to the endodermis increasing sterile but liquor in partly opened pitch#* which 

with the increase of sensitivity shown by the plant were free from insects contained bacteria The slow* 

the dlimax i* reached in the two highly sensitive plants ness with which bacterial digestion of the protein 

Mimosa ptuhea and Bfophytum setmtnum Each occurred shows that bacteria may a secondary rdls in 

crystal is surrounded by a protoplasmic sac threads the digestion of insects the leading t 6 U is un 

from which past through adjacent cell membranes so doubtealy played by the protease of the pitcher llqtteL 

as to form continuous protoplasmic connections The ensymet contained In the bodies, of the insega 

throughout the endodermal tissue the crystals with may also assist In tfigettion * 

their protoplasmic connections are regarded as the Miss Alice M Russell gives a comparative study 
special conducting lines for stimuli Tfm cells of the of the macroscopic and microscopic structure of some 

puivinus of the terras are found to contain aggrega hybrid Sarraceniaa and their parent spades Sana¬ 
tion bodies resembilftg those described by Darwin and cenla is the genus of pitcher plants native to s w amp y 

others increasing In amount and complexity with districts ut Atlantic North America from Labrador to 

increasing sensitiveness; the** show contraction and Florida, and several natural hybrids have Bam rib 

aggregation changes under stimulation They are ported The hybrid farms are found to be infer* 
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mediate, In comparison with the parents, in almost 
«U details, namely, shape of leaf-pitcher and ltd 
colouring, size and shape of flower (though the flower 
•f die hybrid is inclined to be larger and more showy 
than the parent), and size and shape of the petals 
The intermediate relation also extends to microscopic 
details, such as character of cells of the epidermis 
number of stomata, and characters of the internal 
tissues 

Dr H W Youngken has studied the comparative 
morphology, taxonomy and distribution of the 
Myncace* (bog myrtles) of the eastern United States 
The author finds that the infesting organism in the 
characteristic root tubercles is an Actinomyces, and 
he has also observed it in the cells of the fruit wall 
after the fall and decay of the fruit it will again make 
Its way Into the soil and infect roots of other Myncas 
Coccus like forms, believed to be involution forms of 
the infesting Actinomyces were found in the pitted 


*<55 


wood-vessels and apparently indicate the pathway 
taken by the parasite m order to reach the fruit- 
wall 

Miss Margaret Henderson describes the results of 
a comparative study of the structure and sapro- 
phytism of the Pyrolncese and Monotropace* in rela 
tion to the Ericace® (heaths) The author suggests 
that the two former families differ from the Ericaceae 
only in their gradually increasing saprophytism and 
in those characters which go hind in hand with this, 
namely loss of green colouring matter reduction 
from shrubs to Herbs reduction of leives to scales. 
Increase in the number of seeds and the reduction in 
their size and in the number of cells of the endosperm 
and embryo Similar degradation changes occur in 
the orchid and gentian families and the luthor there 
fore supports the view which would regard the Pvro- 
lace* and Monotropace® not a9 distinct families, 
but is representing subfamilies of the Frieace® 


The Claude Process fo 

I N the issue of the Retue taenhflque for Ma> 28 
M Georges Claude gives an interesting account 
of his process for the synthesis of ammonia depending 
on the use of pressures approaching 1000 atmospheres 
The work of compression of a gas at constant tern 
perature vanes as the logarithm of the pressure so 
that if the work of compression from 1 to 200 atm 
is a 3 that from 1 to 1000 atm w ill be only 3 or at 
most 3 s if the diminution of compressibility at high 
pressures i« taken into account At high pressures 
however the percentage of immonn in equilibrium 
with hydrogen ind nitrogen will be greitly increased I 
Claude announced in 191- that his experiments indi 
cated that the yiell tould be increased fiom about 
13 per cent it 200 atm to more thin 40 per cent 
at 1000 atm the temperature being the s tme in both , 
cases A production of 6 grams of ammonia per I 
gram of catalyst an hour as compared with 05 
grams in the Badischo process is attained Whereas 
it is necessary at 200 atm emplned bv the Badischo 
Co to circulate the gis several times over the 
catalyst and to separate the ammonia after each 
circulation it is sufficient to circulate only three or 
four times at 1000 atm The volume of the apparatus 
required for the same production is only about one 
tenth that required at 200 atm pressure The mam 
source of difficulty in working at high pressures is 
the evolution of heat which is 24 to 50 times greater 
than in working at 200 atm The difficulty is then 
not to conserve the heat of reaction to make the pro 
cess autothermic as is the case in the Badische 
method but to eliminate this heat The Claude 
apparatus has been operated with success at La 
Grande Parotsse with a unit producing 1 25 metric 
tons of ammonia per day and a larger unit for 


r Ammonia Synthesis 

s tons per day with a compressor dealing with 
700 cu m of gas per day has recently been put into 
operation with success 

The percentage of ammonia after passing the 
catalyst is about 25 at 1000 atm as ro npared with 
about 6 at 200 atm The partial pressure is there 
fore 2^0 atm as compared with abcut 12 atm at 
200 atm total pressure The vapour tens on of liquid 
ammonia at atmospheric temperature being from ~ 
to 8 atm it will DC seen th t this is negl gible in 
the gas obta ned by th C laude process but most 
apprec ibl with the gas obta ntd b\ tl e Badische 
prow ss It ts suftir ent ) Claude s ipparatus to 
pass the g s through toils mmprsed in cooling water 
in order to separate practi illy all the ammonia ind 
the residual gas after separation of 1 quefied ammonia 
is sent directly without further compression to a 
second catalyst chamber Three <r fdtr catalyst 
chambers suffice to convert the gas into ammonia 
In the Bad s he proress on the contrary it is neces¬ 
sary to wash out the ammonia with water under pres 
sure requiring a «mpluatei aooaratus and expendi 
ture of work to bring the gas again to 200 atm after 
mixing with fresh gas and 15 catalyst chambers are 
required It is also necessary to use heat to separate 
the ammonia gas from the solution so obtained 
whereas in C laude s process the liquefied ammonia is 
merely allowed to evaporate producing cold which 
can be utilised 

The Claude process which off rs great possibilities 
in the svnthes s of ammonia and in the utilisation of 
atmospheric nitrogen is to be installed in England 
The oatent rights have been acqi red b\ the Cumber¬ 
land Coal and Chemicals Co who are to erect a works 
in the centre of the col c oven district in Cumberland 


Field-work of the Smithsonian Institution. 


'T*HE Smithsonian Institution has just issued its 
* annual Exploration Pamphlet describing and 
illustrating its scientific field work throughout the world 
during 1920 Twenty three separate expeditions were 
in the field carrying on researches in geology pal* 
ontology, zoology botany astrophysics anthropology 
archeology and ethnology and the regions visited 
included die Canadian Rockies fourteen States of the 
United State* Haiti Jamaica four countries of South 
America fifrtca from the Cape to Cairo China 
Japan Korea Manchuria Mongo (a Australia and 
the Hawaian Islands The pamphlet serves as a pre 
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liminary announcement of the results obtained though 
many of the expeditions will be more fully described 
later in the various series of publications under the 
direction of the Smithsonun Institution 
Dr C D Walcott secretary of the Smithsonian 
Institution continued his geological work in the Cim 
brian rocks of the Canadian Rocky Mountains m the 
region north-east of Banff Mberta The work was 
hindered considerably during July and August by 
forest fires and by continuous stormy weather m Sep¬ 
tember but the particular questions involved in the 
season’s research were settled satisfactorily and some 
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beautiful photograph* of this wild and rugged region 
are ahown m die pamphlet Other geological field* 
work wa* successfully earned on in various States 
of the United State* by member* of the staff 

In astrophysical research the institution was un¬ 
usually active Through the generosity of Mr John A 
Roeblfng of New Jersey the Smithsonian solar ob¬ 
serving station located on the plain near Calama, 
Chile was moved to a mountain peak near by where 
the observations will be unaffected by dust and smoke 
and a new station was established on the Harqua 
Hala Mountain Arizona probably the most cloudless 
region in the United States Prom daily observations 
of the radiation of the sun at these two widel} 
separated stations it is hoped to establish definitely the 
value of solar constant observations in forecasting 
weather Dr C G Abbot director of the work also 
describes the successful operation on Mount Wilson 
California of a solar cooker devised bv him With 
this apparatus it was possible using on y the sun s 
heat to cook bread meat veget ibles and preserves 
Mr H C Raven represented the Smithsonian 
Institution on an extensive collecting expedition 
through Africa from south to north Although mans 
difficulties were encountered among others a rail 
way wreck in which two members of the expedition 
were killed Mr Raven shipped to the institution much 
interesting zoological material which was greatly 
needed for purposes of comparison in working up the 
famous Roosevelt and Ranev collet tions already in 
the National Museum Many interesting photographs 
of the animals the natives and the tountry itself are 
shown in this account and in that of Dr Shantz who 
accompanied the expedition as botanical collector In 
Australia a Smithsonian naturalist collected through 
the generosity of Dr W I Albott specimens of the 
fast disappearing reinarkalle fauna <f that continent 
while Dr Abbott himself secured for the National 
Museum a great numler of plants birds and other 
natural history miterial in vane us regions of Haiti 
A number of other z mlogical and botanical expeditions 
are briefly described and illustrated 
In anthropology Dr Ales Hrdlicka of the Nation il 
Museum canduited extensive investigations in the 
Far East with the objects of continuing the study of 
the origin of the American Indian examining the 
oldest skeletal r muni in Japan furthering the in 
terests of physical and medical anthropology in China 
and studying the rapidly disappearing full blooded 
Hawaians The w ork w as successful in every respect 
Dr J Walter Fcwkes continued his archseological 
fieldwork on the Mesa Verde National Park 
Colorado During the field season of 1920 he 
excavated ind repaired a remarkable prehistoric 
building which he designates Fire Tempe ’ on 
account of the undoubted use of this structure by the 
Indians in connection with the worship of fire The 
rum is described and illustrated in the pamphlet 
The book concludes with numerous accounts of 
field work among the American Indians by members 
of the staff of the Bureau of American Ethnology 
Smithsonian Institution including researches among 
the Hopi the Papago and Pawnee the Fox and Cree 
and others and archseological investigations of pre¬ 
historic aboriginal structures and dwellings in various 
regions of the United States 


University and Educational Intelligence 

Oxford— Two important elections to professorships 
have been maddRtince the end of term The vacant 
Drummond profemorahip of political economy has been 
filled by the appointment of Prof David Hutchison 
Macgregor Stanley Jevons professor of political 
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economy b the University of Manchester, sometime 
jjrofessorjrf political economy at Leeds and feUow of 


inlty College, Cambridge Prof 
known as a writer and lecturer on 


Macgregor 
industrial as 


philosophical questions, and has alto done work in 
connection with the Board of Trade 

The Linacre chair of zoology and comparative 
anatomy vacant by the regretted retirement of Prof 
G C Bourne has been filled by the appointment of 
Prof E S Goodrich fellow of Merton College and 
hitherto professor of comparative embryology and 
Aldnchian demonstrator in comparative anatomy at 
Oxford Prof Goodrich enjoys a high reputation 
among zoologists and his artistic attainments are also 
widely recognised He i» president this year of Sec 
non D (Zoology) of the British Association and the 
address which he is to deliver at the forthcoming Edin 
burgh meeting is awaited by zoologists with keen 
interest 

The University has lately bought a large house In 
Mansfield Road part of which will furnish the School 
of Geography with increased accommodation 


Thx Board >f Education has at last issued the long- 
iw aited report of the Burnham Committee dealing 
with scales, of salaries for full lime teachers in tech 
meal schools schools of art evening schools and 
day continuation schools in which the local cduca 
tion authority accepts responsibility for the salary 
scales The report follows m natural sequence upon 
the reports of the other two Joint Conmittees and 
is correlated especia ly with that of the Joipt Com¬ 
mittee on Secondan Schools Teachers ungraded 
as (1) pt incipals headmasters or heWmistresses 
(■>) heads of departments (3) graduate Militants 
(4) non graduate assistants and (5) instrufcftrs For 
the gr iduate class the scale determined is 340I ruing 
to etc! by annual increments of 15I and for non 
graduates ij >! rising to 401 1 by annual increments 
of 12I 1 n The corresponding figures for women 

are 225I rising to 400! by annual increments of 1,1 
and 177! ioj rising to 320I by innual increments of 
12I ioc For male graduates in the London area the 
scales are increased by the addition of 50J to both 
the minimum and the maximum corresponding addi 
tions being made also to the other scales In order 
to attract highlv trained teachers to the technical ser 
vice the local education authority may raise the mini¬ 
mum by 25I and the maximum by 50! in the case 
of a good honours degree or its technological eouiva 
lent Further other additions may be made in 
respect of post graduate training and posts of special 
responsibility Tt is possible therefore for a graduate 
teacher to secure a max mum salary of 650! in London 
and 600I in the provinces with the opportunity of 
promotion to the higher grades Under such condi¬ 
tions a real career is offered in the service to both 
men and women and the Committee is to be highly 
congratulated on the satisfactory completion of an 
extremely difficult problem The Committee regrets 
that it has been unable to determine scale* for the 
other grades of teachers owing to the many and 
various types of schools and the wide divergence of 
local conaitions I ocal education authorities are 
asked however to formulate suitab’e scales by agree 
ment and it is pointed out that these scaler should be 
comparable with those adopted for similar classes of 
teachers in the secondary schools of the area The 
adoption of the report wi'l influence the desired de¬ 
velopment in technical and scientific education which 
depends so largely on the securing to and retaining 
in the service the best type of teacher It Is in this 
respect satisfactory to find that technical and earn, 
merdal qualification* and other experience may be 
regarded as the equivalent of an academic degree 
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Calendar of Scientific Pioneers. Societies and Academies. 

Augmt h, || 57 a Mtrtkal Had SM. — A distin- Pakib. 

guished physiologist, Hall while practicing in London AcUimy •( Science*, July as.—M. Georges Lemolne 
as a doctor studied the circulation of the blood, and in the chair.—E. Borel : The fundamental hypotheses 

In 1833 made his important discovery of reflex action, of physics and geometry.—G. Lamias : The mutual 

August 12, 1168. Mr WWam Jaeksen Hooker disd. reaction of oxalic acid and iodic acid, iii. The in. 

—Few men have done more to advance the study of fluencc of sunlight. The experimental difficulties are 

botany than Hooker, who from 1820 to 1841 held the considerable, owing to the rise of temperature which 

chair of botany at Glasgow, and from 1841 to 1865 necessarily takes place during the exposure. In round 

was director of the Royal Gardens at Kew. His figures, it may be concluded that in sunlight the time 

herbarium—an exceptionally rich one—was bought by of half-decomposition for a given temperature is 04 

the nation. that found in the dark.—E Haag ; The dvsharmonic 

August 12, 1886. Hubert Anson Newton died.— in the mountains ‘he north of Toulon.—L. 

Made famous by his study of meteors and his pre- JouM »: Oceanographic cruises now being carried 

diction of the memorable display of November 13, out. An account of the work allotted to France by 

1866, Newton from 1855 until his death held the chair the International Commission at Copenhagen and the 

of mathematics at Yale, and for a time he directed researches already in hand.- F Wldtl, P. Abrsart, and 

Yale Observatory. E- BrUssod Experimental researches on auto- 

August 13, 1867. Hermann Kart Vogel died.— One colloidoclasia by cold Experiments on dogs have 

of the pioneers in the application of Doppler’s prln- shown that immersion in cold water (2 0 to 3°C.) for 

clple to stellar spectroscopy, Vogel worked with periods of from fifteen to forty-five minutes produced 

Zoliner and Spfircr, and from 1882 was director of changes in the blood identical in character with those 

the Astrophvsicnl Observatory at Potsdam. In 1883 due to anaphylactic and other forms of shock. The 

he published his first spectroscopic star catalogue. leucocytes were reduced in number, the leucocytic 

August 15, 1756. Pierre Bouguer died.— A Royal formula was changed, coagulation of the blood oc- 

professor of hydrography, Bouguer studied naval curred in a shorter time, and the refractive index of 

architecture, and to him'we owe the term “meta- the blood serum was lower. The effect was transi- 
centre.” He accompanied Godin and La Condamine tory, and the more serious sy mptoms of anaphylactic 

on the great meridian expedition to South America or protcid shock were not produced —P. Sabatier and 

(1735-45), and is also known ns the inventor of a B. Knbot« • The catalytic decomposition of allyl 

heliometer. alcohol; action of various oxides. The catalysts 

August 15, 1852. Johann Qadolin died.- An earlv studied were blue tungstic oxide, alumina, thoria, sir- 

exponent of Lavoisier's view's, Gadolin was one of conia, urnnous oxide, and manganous oxide. The 

the most distinguished scientific men of Finland. He gaxes evolved included carbon monoxide, hvdrogen, 

was the first to introduce the term “specific heat.” carbon dioxide, ethvlene, and propylene, the last- 

August 15, 1556. WHUam Buokland died.— The first named being in the highest proportion. PropannI and 

reader in geology at Oxford, BuckJand made many acrolein were pie sent in the liquid distillate.—P. 

pioneering geological excursions, wrote one of the Hambert: Formula of multiplication for the Rummer 

Bridgewater treatises, and in 1822 received the Copley function * (a, y, S. Cairo*. Triple orthogonal 
medal for his discoveries in a cave at Kirkdale He systems--!. Anadaiil A new propeilv of feeble 

was for some years Dean of Westminster. electrical conductors. A discussion of the interpreta- 

Auguat 16, 1705. Jamas Bernoulli died.- From 1687 tion of an experiment recently described by M. G. 

until his death James or Jacob Bernou'li held the Reboul. -E. Dabat* : The minimum potential of elec- 

chair of mathematics at Bas’e. His lectures of 1691 trical discharge in hydrogen at low pressures—L. and 

contain the first published attempt to construct an E Bloch • Critical potentials and band spectra of 

integral calculus nitrogen The negative band spectryim of nitrogen 

August 16, 1666. Robert Wflbelm Bunsen died.— appears at a higher potential than the positive spec- 

Holdlng the chair of chemistry at Heidelberg for trum, and a little higher than the ionisation potential 

thirty-seven years, Bunsen, like Liebig and Hofmann, generally attributed to this gas. It appears natural 

was a great investigator and an inspiring master, to attribute the positive band spectrum of nitrogen 

His important work included the studv of gasometric to the neutral molecule N, ana the negative band 

analysis and the chemical action of light, the invention spectrum to the positively charged molecule N,+.— 

Of tne Bunsen battery, the Bunsen burner, a photo- F. B. de Leaalzaa and L. Msary The conductivity of 

meter, and an ice calorimeter, and with Kirchhoff in the solution of cuprammonium citrate compared with 

1859 he began his epoch-making researches in spec- that of copper sulphate The two salts obey the law 

trum analyus. of Arrhenius, and the copper Ion is free to the same 

Aueust 16, 1828. Mr Joseph Norman Lookyer died, extent in both.—A. Boataric and M. VilBa«m : The 

—Originally a clerk In the War Office, Norman flocculation of colloidal arsenic sulphide. The Influence 

Lockyer became famous for his pioneering work in of the dilution and the quantity of the electrolyte.— 

astrophysics. Simultaneously with Janssen In 1868 J. Bsrlot and J. Psmot: Combinations of the halogen 

he devised and used a method of viewing the solar derivatives of mercury and thallium.—A. de G. 

prominences In ordinary sunlight, and shortly after- Racasalsa*: The variations produced by stabilisers in 

wards discovered helium. Transferred in 1875 to the the catalytic power of electroplatinosols. Sodium 

Science and Art Department, he was from 1885 to protalbinate, sodium Iysalbinate, gum arable, and 

*913 director of the Solar Physics Observatory at gelatine were the stabilisers used in these experi- 

South Kensington, He was the founder of this ments; in all cases the catalytic power, as measured 

Journal, and has been described as “one of the by the decomposition of hydrogen peroxide, wa» 

greatest astronomers of all time.” reduced.—G. Aadoyer : An apparatus for the technical 

August 17, 1858. Ocas tent Prtveet Mad.— Known analysis of gases.— V. Aeger and Mile. M. Vary; 
for hit geological studies of the Vienna basin and of Sulphonations in the presence of iodine. The results 
volcanoes, Provost In 1830 with Boq<, Deshayei, and obtained by the sulphonation of benzoic acid and pyro- 

Desnoyers founded the Geological Society of France. catechol In presence of iodine are not in agreement 

B. C: S. with the experiments of J. N. Rav and M. Lac Dey 
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«i regards the production of the ortfao^ecmer —H A 
Bronwer The eruption of a hornblende andesite in the 
M|lay Archipelago —L lAtaad The post-Sahalian 
mo r eni enW and their influence on the m orphology in 
the jnfeRMlM tout of the northern R *rb Morocco — 
F H Mlel The discovery in Senegal of two fossil 
fruits belonging to the genera Kigelut and Nipodites 
—M R i H i n The eleocytes of Penttertu euUnftra 
fGrube} —R Beiytn The origin and the rd?« of the 
reserve cells of the general cavity in Perinereu atltn 
feta and P Mmrtont and the early differentiation of 
their eggs The reserve cells probably arise from the 
lymphocytes and have for their principal function the 
nourishment of the sexual products in course of 
elaboration The development of the eggs is extremely 
slow and requires more than a year—M Miraads 
The extraction and the nature of the substance pro¬ 
ducing sulphuretted hydrogen bVthe seeds of certain 
Papilionacese A protein has been isolated from the 
seeds of Lathvrus saitvut Heated with water to a 
temperature of about 40° C there is a spontaneous 
development of hydrogen sulphide after this reaction 
Is complete the residue still contains sulphur —Mme 
7, Grass wsks and M Pearl Frtatet The localisation 
of the glycogen In the liver and the muscles of dogs 
fed with a view to the maximum production of this 
reserve —E GryafeM and Mile R Latent Fxpen 
mental porphyrinuria Lesions of the kidney of the 
rabbit produced by sulphonal Intoxication —MM 
fengMi hWrry and Rather? Some modifications of 
ithe blood plasma and of the urine during fasting In 
diabetic subjects — P Mssssk The nervous lesions m 
Chronic appendicitis 


Plots containing the YtekU per Acre at* Pp. 
(Harpenden ) a, 6d , 

The Direction of Human Evdtatfon By Prq< 
E G Conklin Pp x»l+«47 (LeMtti Oxfarf 

University Press) tot 6d net \ 

Dei Fondements de la GlCtWltrie By Hhrtfl 
Potncar* (Blbttothteue de Synth*S6 seientifique ) 
Pp 65 (Pans E Chiron) t francs 
Mikroskofnache Physiographic Aer Petrographlsck 

Wkhtigen Mineralien By H Rosenbusch Band 1 v 
Erste Halfte U ntersuchungsmethoden Ftinfte 

vSUig Umgestaltete Auflage von Prof E A WUlftng 
r Lieferung Pp xvi+252 (Stuttgart E Schweuer- 
bart) 161 

L Evolution Universrile Expos* des Prtuves at 
des Lois de 1 Evolution Mondiale et des Evolutions 


Theoretical Mechanic* An Introductory Treatise 
on the Principles of Dynamics By Prof A E H 
Love Third edition Pp xV+310 (Cambridge At 
the University Press) 30 * net 
The Geography of Illinois By D C Rilgley 

S Geographies of the U S A ) Pp xvii+385 
Universit\ of Chicago Press London c 
e University Press ) 16* 6 d net 


Book* Received. 

Publ c Library Museum and Art Gallery of South 
Australia Records of the South Australian Museum 
Vol 11 No 1 Pp 208 (Adela de) 

Fisheries Fngl nd and Wales Ministry of Agri 
cultire aid Tisheres F sherv Investigations Series 
1 Fresh water Fisheries and Miscellaneous Vol 
li No 1 The Methods of Fish Cann ng in Fng 
land Pp 25 (l ondon H M Stationery Office) 
as 6d net 

Rapport s r une Expdd tion d Aurores Bordnles * 
Bossekop et Store Korsnes pendant le Prmtemps de 
1 Annie 1913 By Carl Starmcr (Geofysiske Pub 
hkationer v>l 1 No t) Pp 269+civ plates 
(Rristiania Grandahl & Sans ) 15 00 kroner 

A French English Dictionary for Chemists By 
Dr A M Patterson Pp. xVli+384 (New York 

{ Wilev and Sons. Inc London Chapman and 
fall Ltd) i8r 1 yi 

Travels of a ConsGlar Officer In North West China 
Bv F Teichman Pp xiv+219+lviu plates (Cam 
bridge At the University Press) iu net 

A Critical Revision of the Genus Eucalyptus By 
J H Malden Vol v part 6 (Part xlvi of the 
complete work) Pp iv+161-83+plates 188-91 
(Sidney W A Gullick) 3* 6 d 
Proceedings of the Royal Society of Victoria 
Vol xxxili (New Series) Pp Iv+agj+xl plate* 
(Melbourne) 

A Philosopher with Nature By Benjamin Kidd 
Pp vti+an (Iondon Methuen and Co Ltd) 6r 
net 

The North bf Scotland College of Agriculture 
Guide to Expenments at Craibetone 1921 Pp 45 
(Aberdeen North of Scotland College of Agriculture) 
La was Agncfltural Trust Rothamsted Experl 
mental Statfogf Harpenden Report 1918-20 with 
tie Supplement to the Guide to the Experimental 
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University Finance 73; 
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F R S 78b 

International Exploration of the Upper Air By 
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A Suggested Institute of Human 
Sciences. 

N the human sciences—those sciences which 
deal with the origin, the characters (physical, 
mental, and moral), and the activities of man: in 
cither -Words, the anthropological sciences in the 
VroStteSt sense of the term—co-ordination and co¬ 
operation are more essential than In almost any 
other branch of scientific research. This is due 
portly to the extent of the ground covered, and 
partly to the character of the subject-matter, which 
is frequently based Upon a mass of data collected 
from a wide area. This necessity for co-opera¬ 
tion, acting in conjunction with man’s perennial 
ihtCrest in himself and his past, has led to the 
^formatidn of a host of societies, each dealing with 
one or more branches of the subject. Some cover 
certain special aspects only—archeological, socio¬ 
logical, linguistic, psychological, and the like; 
dthers study man on a regional basis, ahd of these 
tdine cover the whole field more or less Com¬ 
pletely, as in the case of Asia and Africa; while 
■Still Others confine themselves almost entirely to 
the archaeological aspect, as in the case of the 
•Octettes which deal with Egypt, Palestine, and 
Vm 'Mediterranean area. 

The function Of these learned societies in the 
main is fourfold. The societies serve as a gather* 
fcjg phsoe for workers at which the latest results 
WaK* ■«>*> be announced tn<j tfcsebssed; they 
HStfries which in theory Contain tfeeks 
■fhd periodical* not otherwise readily accessible 
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to their members; they act as the publishers of 
the work of their members, whksh, on the ground 
either of its specialist character or of its brevity, 
is not suitable for publication elsewhere or in book 
form, thereby assisting further in disseminating 
the results of scientific investigation; and, lastly, 
they further the interests of their subject by the 
promotion and organisation of research and by 
pressing its claims to support upon the public. 
There has been considerable variation in the 
measure of success with which these functions 
have been performed; but, speaking generally, 
as the affairs of *the principal learned societies 
which deal with human studies are in the hands 
of those who have attained distinction in their 
subjects, they lead the way and exert a not in¬ 
considerable influence Upon the lines of develop¬ 
ment of further investigation. 

Those, however, who are concerned with the 
administration of these societies are well aware 
that the position is not entirely satisfactory. 
There is very little co-operation between societies, 
although a few welcome, but tentative, steps in 
this direction have been taken. Not only does 
this restrict undertakings which for financial or 
Other reasons are beyond the resources of a single 
society, but it also leads to a certain amount of 
overlapping. Most societies have a library; 
where several societies deal With cognate subjects, 
in certain sections the same books and periodicals 
appear in each. This is a waste of both space 
and money, whether the library is augmented 
entirely by purchase or in part by exchange. 
There is also a waste of the time, energy, and 
money of the worker. A paper dealing with k 
certain specific Subject may appear in any one of 
half a dozen or more publications, and it is im¬ 
possible to know in which of a number of libraries 
a certain book may be found. In one case a 
scientific worker who wished to make use in his 
laboratory of a certain book long out of print 
visited nearly every scientific society in Londbh 
before he ran it to ground. He then had to join 
that society in order to borrow the book. 

There is also the question of catalogues and 
bibliographies. Owing to the cost of printing, 
any catalogue which is to be of use to the 
members who live at a distance, and cannot visit 
the library, is an impossibility, while a* biblio¬ 
graphy of current literature on comprehensive 
lines seems equally impossible without greater 
cb-operation than has been secured up to the 
prerent. 

In addition to the cost of maintaining libraries* 
C C 
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under the present system heavy expenditure is 
unposed upon each society by the necessity for 
providing suitable and adequate accommodation 
for meetings and lectures 

It is unnecessary to labour these points, which 
must be familiar to many The difficulties do not 
date from to day or yesterday, but at the moment 
they are more acutely felt Under financial stress 
the activities and usefulness of scientific societies 
are being restricted Increases m subscriptions 
do not counterbalance increase in costs In 
dividual wockers also suffer, in many cases they 
have to confine their membership to the society 
to which their work is most closely related, thus 
restricting their outlook and their knowledge of 
current work 

It would, therefore, seem desirable to cast 
about for some remedy which might remove or 
mitigate these disabilities This might be found 
in the union of a number of societies dealing 
with this group of studies to form an Institute of 
Human Sciences, housed in one building and 
governed by a supreme council, each society 
retaining such a measure of autonomy under its 
own committee as is consistent with the common 
aim Considerable economies could then be 
effected by pooling the respective libraries, thus 
avoiding unnecessary expenditure on duplicating 
books, and to a certain extent by pooling the 
staff The amount saved might be applied to 
increased expenditure on the library, on cats 
logumg or on bibliographical work, for which the 
facilities would be greatly extended by the col¬ 
lection of the greater part of the material and 
the association of a number of specialists in van 
ous branches of study within the four walls of 
one building The extent to which the various 
societies would be fused into one institution must 
depend upon circumstances, but it would prob 
ablv be a gam if the publications were standard 
tsed and issued in series It would not follow 
as a matter of course that each member would 
'receive all the series, the issue would be confined 
to such only as he required In fact, the issue of 
publications might well serve as a basis for regu 
lating the amount of the subscription payable over 
mid above thMpmgion fee of the institute admit 
ting to the pnVile£ of attendance at meetings, 
the use of the libt^pjr, and other services 
That such an institute would greatly increase 
resources at the disposal of the scientific 
er is self evident Not only would he be 
brought more closely into touch with those in¬ 
vestigating different aspects of the same problems 
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as he himself is investigating, but he would also 
benefit m other ways Although scientific In¬ 
vestigation u becoming increasingly a matter at 
specialisation, yet m the anthropological sciences 
the interrelation of the different branches of 
study is becoming closer as the need for syn¬ 
thetic treatment is more fully appreciated No 
student of the human sciences can afford to 
neglect results obtained m fields other than hia 
own Under the present system few have the 
time at their disposal to attend the meetings of 
all the societies with the work of which they 
should be acquainted, or to go through all their 
publications, even if these are accessible Given 
an institution under one roof, organised to meet 
this need of the worker, with a common library 
and a common staff, and provided with an ade 
quate bibliographical system, and he should have 
no excuse if he failed to obtain all that he 
required 

By a combination such as is indicated science 
would benefit in at least two directions Under 
the control of a supreme council, which from its 
constitution would be in a position to survey the 
whole field, research could be stamped on * 
scale and with a certainty of direction which have 
not yet been attained, while the financial aasist 
ance which such an association of interests might 
hope to command would be considerable 
Further, the influence which this body could bring 
to bear upon public opinion would be such as 
far to outweigh anything of which the individual 
societies appear capable at present, however de¬ 
sirable or necessary the objects which they urge 
from tune to time in connection with matters of 
public interest 

In education it is now becoming generally 
recognised that, in addition to the study of 
physical and mental characters, the data of the 
human sciences have an important bearing upon 
many of the subjects of the curriculum of both 
universities and schools, and can be applied with 
advantage in teaching even quite small children, 
At present the educationist or the teacher who 
is not acquainted with the results of specialist 
research outside the four corners of his own 
subject is at a loss m which direction to turn for 
trustworthy guidance Such guidanoe it would be 
one, and that not the least important, of the 
functions of the institute to provide 

Finally, although this scheme of amalgamation, 
for obvious reasons, must, with possibly a few 
exceptions, be confined to societies now housed 
in London, there is every reason to hope thft 
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local societies throughout the country could par 
tuhpate to some degree The local archaeological 
societies have done good work, but ui the present 
state of our knowledge there is great need that 
their work should be standardised and given 
direction on a more or less common basis This 
Object might be attained by a system of affiliation 
and co operation more close than any now exist 
ing, with some central body such as the institute 
here suggested 

Astrology 

(1) lhe Mediaeval Attitude toward Astrology par 
ticularly in England By Theodore Otto Wedel 
(Yale Studies in English No lx) Pp vu+ 
168 (New Haven Yale Univers ty Press 
London Humphrey Milford Oxford hniver 
sity Press 1920) 101 6 d net 
(a) Opera hactenus inedtta Rogen Bacont 
Fasc v Secretum Secretorum cum glossis et 
notulis Tractatus brevis et utilis ad declaran 
dum quedam obscure dicta By Fratns Rogeri 
Nunc primum edidit Robert Steele Accedunt 
\ersio Anglicana ex Arabico edita per A S 
Fulton Versio retusta Anglo Normanica nunc 
primum edita Pp lxiv + 317 (Oxford Claren 
don Press ) 28 s net 

HE attitude of man towards Nature may be 
said to have two stages—the magical 
and the scientific In the former man lives 
m a world surrounded by other ill defined beings 
and powers Trom time to time he finds or 
thinks he finds, some way to make these subserve 
his will but he has as yet no apprehension of a 
constant relation of cause and effect In the 
later scientific stage—which first presents itself 
clearly to our view in the Ionian philosophers of 
the sixth century b c —a belief has arisen in 
natural law in an invariable relation of cause 
and effect Perhaps the most import int step in 
the journey towards this belief was the discovery 
of the regularity in the movements of the heav enly 
bodies The laws that these movements exhibit 
had long been the subject of organised observa 
bon in the Mesopotamian civilisations from which 
the Iomans inherited a wealth of data But the 
Greeks had a passionate almost an instinctive 
belief in natural law, though few such laws had 
been demonstrated Perceiving the majestic and 
regular recurrence of heavenly phenomena they 
learned to predict them They saw, too, that 
winter and summer, seed tune and harvest, day 
and night, and all the other broadly cyclic events 
«f life, could be brought into s6me sort of rela 
two with the heavenly cycle Outside and beyond 
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these there were indeed innumerable less regular 
and unpredictable phenomena for there was as 
vet no biology no chemistry practically no 
physics and scarcely any mathematics What 
more reasonable than to attribute a relation be 
tween the phenomena observed to be cyclic and 
those the laws of which were yet unknown 9 
Natural laws there must be and the field of the 
known was but extended into the unknown 
Thus astrology was born 

Later a definite geocentric spherical system of 
the universe was introduced—1 system that held 
its own right down to Copernicus and Galileo and 
beyond lhe earth was surrounded by those 
mysterious concentr c spheres in wh ch the stars 
and planets held their place the heavenly bodies 
considered by the greatest of the philosophers to 
be eternal and divine Spatially the universe was 
limited outside the outmost sphere was nothing, 
within the inmost sphere was the little world on 
which we live To such a view the theory of 
astral and planetary control of our world was 
attractive satisfying well nigh inevitable It 
needed only verification but verification was not 
the strong point of the scientific system of 
antiquity still less of the Dark and Middle Ages 
which followed The belief in the value of astro 
logy thus remained almost universal from Greek 
times until the seventeenth century It is unfair to 
regard it as a superstition It is but a discarded 
and untenable scientific hypothesis 

Astrology however had a foe and that foe 
was the Church or rather the Churches But 
the opposition of the Churches must not be 
accounted to them for scientific righteousness 
rather it was the other way The Churches were 
ever insistent on man s dependence on God 
How then could man s existence be regulated 
by the action of the stars th it were but God s 
creatures 9 Yet as time went on the opposition 
of all religions Christian and other gradually 
weakened It became evident that even God 
Himself worked through agents and why should 
not these agents be the stars that He had made? 
Thus room was made for the acceptance of astro 
logical belief which from patristic times onward 
gained steadily on men s minds In the twelfth 
and thirteenth centuries as the great Arabian 
revival of learning penetrated to Uje West astro 
logy became a highly elaborattrieience by thd 
fifteenth century with the ebb of the scholastic 
movement, it had become a widespread obsession 
that infected alike the university the council 
chamber the law court, and the physician s con¬ 
sulting room 

(1) The general history of this extraordinary 
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error is outlined by Mr Wedel with a wealth of 
learning' and aa aptaees of illustration that are a 
credit to American ecbolarahip Hw little volume 
betrays an enormous amount of research presented 
in an attractive and succinct manner that is a 
model for work of this kind Especially praise 
worthy is the logical and efficient distinction be 
tween material necessary for his narrative and 
the equally important material, needed by the 
specialist for verification and reference, that is 
rightly relegated to bis ample notes, it is a dis¬ 
tinction which is all too rarely made Mr Wedel 
is to be congratulated on a very able and read 
able contribution to the embryology of science 

(a) A much more difficult though perhaps less 
thankful task has been performed by Mr Robert 
Steele His edition of the version of the pseudo 
Aristotelian Secreturn Secretorum used by 
Roger Bacon with notes by the father of English 
science himself, is a definitive contribution to our 
knowledge of the medieval attitude towards 
phenomena This volume forms the fifth and 
largest fascicule of Mr Steele s fundamental and 
valuable senes of the hitherto unedited works of 
Roger Bacon Ihese works appeal perhaps to 
few readers, yet they are of permanent value as 
among the earliest documents of the re birth of 
science 

W ith our present standards of historical 
and textual enticism it is at first incomprehensible 
that a great intellect like Bacon s could have 
taken this debased Arabian work for a treatise 
ot Aristotle With our standards of scientific 
venficat on it is equally incredible that such data 
as this work presents could make any appeal save 
to a confused and obfuscated intellect. Yet as 
appeal it did make, and for precisely that reason 
the work is of great interest for by studying it and 
works like it we may reasonably hope to learn 
something of the mental processes with which 
science in our sense made its appearance in 
the modern world These notes of Bacon were 
made at the turning point of his career, just before 
he passed from the pre scientific to the scientific 
stage He never freed himself from his belief in 
aitrolqgy, nor could any man entirely reject this 
doctrine while the geocentric theory held full 
sway But Roger enunciated principles of ob 
servation and experiment which, in other hands, 
ultimately rendered astrological theory untenable 
He never developed an adequate standard of 
textual criticism, but he made a Strong appeal for 
the systematic study of languages, he formulated 
methods for such study, and he made remarkable 
pad interesting attempts at grammatical analyses 
These efforts of his in pther and more fortunate 
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hands, led to a scientific taegteant of 
and pf texts 

Roger Bacon stands as ooe of tfeehcodda ttf U* 
dawn of science, yet holme sufferedmuch, and 
•offers, from misunderstanding and neglect Sent 
of his moat interesting works am stflt unpnofo& 
aod their pohlicabon is one of the several 0% 
portaut pieces of work that muat he achieved 
before any adequate and continuous history of 
science can be written Yet the editing of eifph 
works is by no means easy, for it requires, on 
the one hand a very special training, and on 
the other a wide range of different lands of 
knowledge that are very rarely combined in one 
individual It further demands a degree of patient 
endurance of toil that is rare even among pro¬ 
fessional scholars, and, lastly, it calk for an in¬ 
difference to the material reward for such pro¬ 
longed labours that is perhaps rarest of all 
Every one of these qualities the editor of this 
fascicule exhibits in abundant measure, bis intro¬ 
duction and notes are scarcely les» valuable than 
the text itself We can but hope that Mr Steele 
will be spared to complete the task that he has 
undertaken—a task for which very few besides 
himself are properly equipped 

It would be ungracious not to mention also the 
valuable translation from the Arabic text by Mr 
Fulton with which the volume is enriched The 
book is a peculiarly fine example of the skilful, 
accurate, and scholarly printing which the Claren¬ 
don Press has taught us to expect from it 

Charles Singer 


Physical Chemistry, Pure aod Applied, 

(1) A hvrtaip of Physical Chemistry By Prof. 
W C McC Lewis (In three vols ) VoL u , 
Thermodynamics Third edition (Text book* 
of Physical Chemistry ) Pp via+454 (Lon¬ 
don Longmans, Green, and Co , 1930,) i&f. 
net. 

(a) The DetertgtofKban of Hydrogen Ions By 
Dr W MaAdnfcj Clark Pp 317 (Baltimore. 
Williams and Wilkins Co., 1900 ) 5 59 dollars 

(3) The Phyttco Chemical Properties <?/ Steel By 
Prof C A. Edwards Second edition, thor¬ 
oughly revised Pp xu+a8i (Londons 
Charles Griffin and Co , Ltd 1 i9»o.) sis net, 

(4) Die ReahUonen des fretpn Stickstcffs By Prof, 
W Moldenhauer Pp vui + 178 (Berlin. 
Gebrtder Bomtraoger, 190a) s6 m«rfr* 

(1) pROF LEWIS’S “ System of Physiol 
F Chemistry ” has been reviewed m BMMfe 
columns oa two prevails occasions ,ip Septemftft, 
1916, and m May, 1919. Only a bnppQOtmft hi 
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ttafefne feqtured of the third edition of the 
Mcotod volume of the senes The principal 
additions that have been made deal with 
the e m f method of determining the trans 
port number of an ion as employed by 
Maclnnes and Parker, the work of Richards and 
panteHs on thallium amalgam cells and of 
Toknan on centrifugal cells Amencan work on 
foalc Activity experimental work in support of 
Don nan s theory of membrane equilibrium and 
the work of McBain on collo dal electrolytes 
Much of this new material is descr bed in the 
words of the original investigators as has nlready 
been done m earlier parts of the book 
(a) The determination of hydrogen ons has be 
come a very important section of physical 
Chemistry especially in its application to bio 
logical problems The fact that Dr Clark s book 
on this subject has been produced from the 
Research Laboratories of the Da ry Division of 
the U S Department of Agriculture is one indica 
two of the practical application of the various 
methods of measurement which the author de 
OCribes These include the use of indicators of 
hvdrogen and calomel electrodes and a few sup 
plementary methods The applications of these 
methods arc so numerous that it is almost impos 
tibia to describe them adequately in any single 
Volume the chapter which deals with these appli 
cations has therefore been written in the form of 
a classified bibliography the deta led references 
for which occupy 64 pages of the text 

A noteworthy feature of the book is a chart show 
mg the colour of eight different indicators at nine 
hydrogen ion concentrations covering in each case 
the change from the alkaline to the acid colora 
tion The frontispiece is a photoglyph of Prof 
Sorensen The book is likely to prove of great 
value dither to the physical chemist or to the bio 
chemist who wishes to take up the very fhscin 
otmg and fertile branch of study with which it 
deals 

(3) The appearance of the epftond edition of 
Prof Edwards s Phywco ChewdB Properties of 
Steel affords an opportunity of directing the 
attention of the readers of Nature to a valuable 
book which has not been reviewed previously in 
these columns A book with this title may be 
ctiteobed cither as a contribution to metallurgy or 
M on application of physical chemistry to a group 
of technical problems As the author is a metal 
htfgiet, the reader wiU expect to find the technical 
iMe of the work well developed, and he wtU not 
ha disappointed 

The physical chemistry is more open to erm 
mm . thus a paragraph on 4 allotropy ” (a 
generic term covering at least three dupact 
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phenomena) is not a satisfactory substitute for a 
clear description of the phenomena of isomorphism 
and polymorphism the idea of crystal bricks ’ 
is so far obsolete that it should surdy be replaced 
by some account of the theory of space lattices it 
is impossible even on the authority of Ewing to 
accept the suggestion that rotating the bricks " 
through an angle of 180 0 could possibly give rise 
to twinning—perhaps an angle of 90 0 was meant 

A few verbal errors have escaped correction in 
this edit on and the lettering of some of the dia 
grams has been reproduced by a process which 
leaves much to be desired in the matter of leg*- 
b lity 1 he micrographs on the other hand are 
a most attractive feature of the book and none of 
them are more effective than those vhich the 
author has produced to show the formation of 
twinned crystals and of si p bands as a result of 
mechanical strain in metals 

Tor the physical chemist Prof Edwards has 
provided a mine of valuable information bearing 
on the application to metallurgy of his branch of 
chemistry Even the student is now generally 
familiar with the iron carbon diagram and the 
genera! relationship of this diagram to the pro¬ 
perties of the carbon steels but it s equally true 
that the parts played by sulphur and phosphorus 
are not generally known even to the teacher of 
physical chemistry It is a great convenience to 
have the available information put together m a 
co lose form by one who is thoroughly familiar 
with the practical and not always harmful effects 
of these important impurities The effects pro 
duced by manganese chromium tuhgsten, alu 
minium silicon and vanadium are also described 
as well as the properties of special steels such as 
high speed tool steels and a number of ternary 
steels The two new chapters in the second 
edition deal with the more important methods of 
making hardness tests and the influence of con 
stitution on electrical resistivity 

Whilst the reviewer is not competent to nssesi 
the value of this book as a contribution to metal¬ 
lurgy he can assert confidently that no ph)Sicdl 
chemist who has to teach students of engineering 
or metallurgy can afford to be without it affd that 
the information which it gives will broaden the 
outlook of any student of physical chemistry Who 
may read it 

(4) Prof Moldenhauer s book on the re¬ 
actions of free nitrogen does not profess to 
deal with physical chemistry and an apology is 
perhaps needed for including it in this category, 
but the nature of the subject is such that the mam 
chapters of the book are necessarily physico¬ 
chemical in character, dealing as they do with 
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the “ fixation ’* of the element in the form of 
ammonia, cyan amide, cyanides, or oxidised com¬ 
pounds of various kinds. These processes, which 
occupy the latter half of the book, have formed 
the subject of an extensive literature in recent 
years, and no great novelty of subject-matter 
or treatment is to be looked for. 

The earlier half of the book traverses less 
familiar ground, and it is a great convenience to 
have the data in reference to the activities of a 
very inert element collected together in a systema¬ 
tic form. The facts that hthium and magnesium 
form exothermic nitrides and that cerium and 
uranium burn with incandescence in nitrogen 
represent the kind of information that can be 
given to illustrate the properties of a gas which 
usually receives but scanty treatment even when 
the behaviour of hydrogen, oxygen, and chlorine 
is fully described. T. M. L. 

The Realm of Mam 

Principles of Human Geography. By E. Hunting- 
ton and S. W. Cushing. Pp. xiv + 430. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1931.) aw. net. 

The Principles of Economic Geography. By Dr. 
R. N. Rudmose Brown. (Pitman’s Economic 
Library.) Pp. xv + 208. (London: Sir Isaac 
Pitman and Sons, Ltd., 1920.) ioi. 6d. net. 
HE almost simultaneous appearance of two 
educational works on geography bearing 
very similar titles is not without significance. It 
shows the pressure of circumstances leading to 
the further elimination from geographical teach¬ 
ing of the mere enumeration of facts which has 
long been felt to be a desideratum, and to sub¬ 
stitute an exposition which may claim to be re¬ 
garded as a statement of principles. The result 
is, at any rate, the publication of two very good 
books, which may be welcomed as forming an 
important contribution to the definition of geo¬ 
graphy as it is coming more and more to be 
apprehended in the higher teaching of the subject. 
They may both be looked upon as going far 
towards supplying what the present reviewer 
has long felt to be a want among geographical 
text-books—a physical geography in which the 
mam stress is laid upon influences, direct and in¬ 
direct, on human life connected with place, rather 
than upon that aspect of the subject which looks 
to geology as Its natural development; that in 
which almost the entire emphasis is laid on the 
operations by «ich the earth’s crust undergoes 
modification. 

This conception of the meaning of the designa¬ 
tion “Principles ” in both books is more apparent 
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in the larger of the two, that of American origin* 
the chapters of which all have tides, such'as 
“Man’s Relation to Physical Environment/* 
“Man’s Relation to Location,” “Man’s Relation 
to the Climate,” etc., bearing this out. Both 
works, indeed, involve the statement of a good 
many mere facts of geographical distribution, but, 
it would be pedantic to take exception to this as 
not in accordance with the titles. The selection 
of the facts given shows regard to principle in 
the singling out of those which it is most import¬ 
ant to think of from the point of view maintained 
by the authors. 

While both books may be described as, in a 
large measure, physical geographies of the kind 
indicated, they are, of course, not wholly so. 
Neither would adequately answer to its title if it 
were, for in both it is recognised that when influ¬ 
ences on human life are considered as having the 
place relation that demands their inclusion in 
geography, facts derived from many sciences have 
to be reckoned with and focussed in varying 
degrees in different cases on particular problems. 
Further, it should be added that both books are 
written in a style of admirable clearness. 

But it does not follow from what has, Just been 
said that no exception can be taken to the ex¬ 
position of principles by the authors. The eager¬ 
ness to substitute principles for isolated facts 
sometimes leads to rather hasty generalisation, 
which, it must be confessed, has long been an 
evil in geography. The failing may arise from 
an insufficiently disciplined desire to place geo¬ 
graphy on the footing of a science, which, it is 
thought, it cannot claim without having its own 
stock of this kind. It might, on the other hand, 
be pointed out that the very fact that it is so 
hazardous to frame generalisations aiming at 
strictly geographical content, and that the function 
of geography is rather to maintain the habit of 
looking round in all directions for influences con¬ 
nected with place, has the advantage of making 
each case a subject for special and comprehensive 
thought, which surely gives great" educational 
opportunity. At any rate, the tendency to lack 
of due care in generalising cannot be denied, and 
there are, especially in the American work, too 
many evil consequences thereof. Probably most 
of the hasty statements of which complaint it 
made would mislead no competent teacher. Most 
of them result, one may be sure, from no mis¬ 
conception on the part of the authors, who have 
simply, while using plain language, failed to ex¬ 
press exactly what they mean, or in some cases 
made too summary statements, which may hi 
accepted as true when the necessary qualifications 
are supplied. 
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One illustration may be given. Comparing the 
climate of the Lofoten Isles with that of Verkho- 
yansk in the same latitude, “ and no farther apart 
than Portland, Maine, and Portland, Oregon,” 
the authors ascribe the differences solely to the 
influence of the ocean. One cannot but ask, if 
that is so: How are we to explain the great differ¬ 
ences especially between the winter climates of 
Portland, Maine, and Portland, Oregon, or the 
fact that the average mean January temperature 
of Cape Hatteras (46° F.) is just the same as that 
of the Scilly Isles 15° farther north, although the 
Gulf Stream proper passes close by the cape with 
a mean winter temperature of 7s 0 F., while the 
winter temperature of the water round the Scilly 
Isles is only about 50° F. ? One has to go well 
into the book to find any recognition of the agency 
of the winds as an intermediary influence on tem¬ 
perature. 

One of the excellent features of the book 
is the number of ingenious and thought- 
provoking exercises at the end of each 
chapter, but a good teacher might find it 
profitable also to supplement those exercises 
by asking his students to fill up the gaps in the 
generalisations which are, without doubt, com¬ 
plete in the minds, but not in the text, of the 
authors. 

The smaller book, by Dr. Brown, has no illus¬ 
trations, but the other has, in addition to views, 
numerous instructive diagrams and maps. 

Geo. G. Chisholm. 

Calculus for Students. 

An Elementary Course of Infinitesimal Calculus. 

By Prof. H. Lamb. Third edition, revised. 

Pp. xiv+530. (Cambridge: At the University 

Press, 1919.) ao s. net. 

HE merits of Prof. Lamb’s text-books are 
so well known and appreciated that it is 
unnecessary to analyse or commend the present 
one, especially as it appears in its third edition. 
As the work of an experienced teacher, revised 
in the light of modern mathematics, the book 
affords a model, and suggests a few observations. 
Naturally, the influence of recant research is most 
evident in the first chapter, “Continuity.” This 
contains a discussion of sequences, upper and 
lower limits, limiting values and infinitesimals, 
which we may presume to be the author’s idea of 
what is suitable for the average student before 
starting upon the infinitesimal calculus. In the 
light of prelent knowledge it is a kind of indis¬ 
pensable minimum; but it will probably be found 
as muds as can be comprehended by the type of 
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student for whom the book is mainly designed. 
In any case, the inclusion of such a chapter is 
a significant mark of progress in the practical 
aims of mathematical teachers. 

There are two points to which the author him¬ 
self directs attention. The first of these is that, 
in dealing with series, he has confined himself 
mainly to power-series, and omitted the discus¬ 
sions of uniform convergence previously included. 
Remembering that this is an elementary course, 
we may acquiesce, if with some reluctance, in the 
author’s judgment. The second point is that 
exp x is defined as a particular solution of then 
differential equation dyfdx^y. This is Clifford’s 
procedure in his “ Elements of Dynamic,” and has 
everything to be said in its favour—assuming that 
the student begins the calculus at the proper time 
in his general course. All the properties of the 
function and its inverse can be deduced with 
great ease, and in a way that needs no amend¬ 
ment when the variable is complex. We rather 
regret that Prof. Lamb has omitted the complex 
variable altogether; Clifford’s graph of exp t, and 
its connection with the radian, do, in fact, 
interest quite average students when they are 
working at de Moivre’s theorem and its conse¬ 
quences. 

It would be easy to point out many features of 
the book which show the advantages accruing 
from the fact that the writer is an applied as 
well as a pure mathematician. One of these is 
the excellence and instruqtjveness of the dia¬ 
grams; another is the variety of the examples; 
and as a third we may take the discussion of the 
linear differential equation y ff + oy' + by = o and 
those closely associated with it. It is possible to 
make the discussion as dull and mechanical as the 
most old-fashioned solution of a quadratic by 
completing the square; here we have a treatment 
which is really instructive, and illustrated by the 
right sort of examples. 

It is curious to notice that nobody seems to have 
suggested a “ standard ” sequence of theorem? in 
elementary differentiation, though every argu¬ 
ment urged for such a thing in elementary geo¬ 
metry applies here with at least equal force. 

G. B. M. 

Our Bookshelf. 

Map Reading. By G. H. C. Dale. Pp. vii + 

170+ xx plates. (London : Macmillan and Co., 

Ltd., 1931.) 7 s, 6 d. net. 

Ir is stated in the introduction to this book that 
a map is at time# as valuable as a rifle. One 
might go further and say that a knowledge of 
hxil topography may be as valuable as a b*t« 
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talipn Unquestionably tfce beat of tppogr»p)w»L 
educations is surveying on the growth which 
should form pert of the instruction of all candi 
dates for commissions m the Regular Army Un 
fortunately such instruction has not always been 
given and is, perhaps, out of the question for 
Territorial*. Even so, instruction m map read* 
ing should be given mainly on the ground There 
are, however, examinations to be passed ip which 
questions are based mainly upon certain specified 
maps and conventional signs Mr Dale s book 
will be found of great assistance in this matter 
It is clear and practical, and accompaaied by good 
examples and questions w 
* Ihe sequence of the book would have been 
Unproved by combining parts of chaps. 1 and v> 
in a separate chapter on finding position A com* 
pass is rarely used for this purpose by an experi 
enced map reader if the map *n question shows 
much detail This chapter might also have in 
cludtd grids, margins, and co ordinates both geo 
graphical and rectangular Such information as 
is given on these points is not very enlightening 
For example, the position of the origin of co 
ordinates and the direction and order in which 
they are given may and doubtless will, vary 
according to circumstances 
The British soldier may have to accustom him 
self to many different styles of cartography He 
should not be asked to memorise any particular 
conventional signs, but to study such different 
maps as he may have to use, and, above all, to 
educate his eye for country Artificial and 

arbitrary differences such as those made in 
chap 111 between hills and knolls would 
then be unnecessary 

Faune de France No I hchinodermes By 
Prot R Koehler Pp 210 (Paris Paul 

Lechev alter, 1921 ) 

■With the aid of a subvention from the 
Paris Academy of Sciences, a new fauna of 
France, of which the first part has been issued, 
has been prepared by the Fddiratipn Franpusc 
des boci£t4s de Sciences NatureOes Its object 
is to furnish naturalists with a handy means of 
identifying their captures To this end each group 
is preceded by a key to the species, and the 
descriptions which follow are just enough to en¬ 
able the first result to be verified The fauna 
comprises laud and fresh water forms from Franc** 
(including Corsica), Belgium, the Rhine province, 
and Western Switzerland and marine forms 
within the limits of the continental plateau to a 
depth ot about 300 metres and the corresponding 
pelagic region from the Sound to the Straits of 
Gibraltar, including tbe British Isles and the 
Western Mediterranean The work, therefore, 
should be found useful by British naturalists 
For the EchinmlefWrs no better authority oould 
be desired than JProf Koehler of Lyons. His 
qpmsoctaifure is np to date, his descriptions are 
to tyn point, and las illustration*, bang, as a 
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rule, from photographs of the adjust spadJaa**, 
aro sufficiently indicative for a work witwo tftesp 
limits Some of the half tone blocks are, it must 
be confessed, not very dear, and some of the 
borrowed diagrams are credited- to wtoo^ 
sources, thus Fig 10, of a starfish, is not frees 
Goodrich, but from the Brmsh Museum* Guide t 
Fig 68, showing the fasomle* of a aea*urcblO>. 
is one of the numerous figures taken by Delage 
and Hirouard from the Echmodetm volume Tp 
the Treatise” edited by Lankester At the 
special request of the editors, Dr Koehler has 
gallicised the ordinal names The historical oon- 
fusion that ha* arisen from this common French 
custom is well known, and we have never grasped 
why such a name as Les Forupulosdes *” is any 
more intelligible than Forcipuiela”, it is not 
even French 

Tht Place Names of Northumberland and Dur¬ 
ham By Prof Allen Mawer (Cambridge. 

Archaeological and Ethnological Senes) Pp. 

xxxvm + 271 (Cambridge At the University 

Press, 1920) 20s net 

Prof Mawrk s work on tbe place names of 
Northumberland and Durham has an interest 
which transcends its geographical limitations 
Unlike most workers on this subject, he does not 
confine himself entirely to the linguistic side of 
the evidence He is prepared to turn to topo¬ 
graphy, ethnology, or history for assistance or 
confirmation For instance, he has tested, by a 
careful examination of topographical conditions, 
the theory that names eqdmg in mgton occup-on 
high ground where the geological formation 
favours the finding of springs As a result, he finds 
that the theory holds good in East N'orthumbcr 
land only, but that in the west of the county the 
water supply is dependent upon other factors 
The tendency of the lines of investigation followed 
by Prof Mawer will inevitably be to brings the* 
study of place names into closer relation with 
cognate problems in ethnology and history, and 
to break down the isolation which has character¬ 
ised even some of the best work on the subject 
in this country 

As a result of Prof Mawer’s very careful sur¬ 
vey of the evidence for names recorded before, the 
year 1500, and identifiable on the map, it would 
appear that the vast majority are Anguan River 
names are Celtic, but "Cheviot" is the only re¬ 
corded Celtic hill-name of note Prof Mawer 
concludes that the Anglian conquest was com¬ 
plete The distribution of names with a Scan¬ 
dinavian element does not afford strong evident* 
of settlement except in two, os possibly three, 
cases It suggests rather a movement from the 
sea up tfie. great river valley? or from the non 
distinctively Scandinavian areas wfiicfi be to the. 
south Prof, Mawer’s book lend* added force 
to the plea for an organised survey of EfegHth 
place-names as a whole which ha hat made alto* 
where, 
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tfuovm Nangaatone Astnonomica He Rett* dt 
POtimone Teona — Appltctsetom—Pavoie By 

Prof G Pro Second* edizione Pp lXxxm + 
147 (Genova Regio Istituto Sordomuti, 1941 ) 
The position-line method in navigation was first 
introduced by Cftpt Sumner, it has greatly grown 
in favour, since it exhibits in a convenient manner 
aB the information that a single observation of 
altitude is capable of affording There have been 
a large number of nautical tables published with 
the idea of simplifying the application of the 
method to determine the position line of the ship 
The ‘Altitude Tables of the Rev h Ball give 
the altitude for every degree of latitude, dedina 
tion, and hour angle Other tables by Aquino are 
in wide use m America Mr Herbert Bell pro 

K d some useful modifications of the plan of the 
r nr a paper in M N R. A S , vol lxscx , p 72 
The tables of Prof Pes are of a different form, 
the principal table is one of haversmes (1 e half 
veised sines), both the natural and logarithmic 
values being given to five decimals The author 
assumes a point on the earth's surface near the 
estimated position of the ship and calculates the 
hour angle P, and the meridian zenith distance 
r m of the observed body the decimation of which 
is 8 He finds an auxiliary angle 9 from tHe 
formula [<ft is the latitude of the assumed point) 
hav 9 ^ cos <p cos * hav P 

Then 

hav zen dist -=hav 0 + hav s» 

A set of fbur small tables with easily derived 
arguments enables the direction of the position 
line to be determined 

The ship lies on a parallel line separated from 
the former by the difference between the observed 
and computed zenith distances 

Opinions will differ as to the relative merits of 
these rival methods of reduction but at least it 
may be said that the method given in this volume 
is sound and fairly short A C D C 


A Textbook of Botany for Medical and Phar • 
rHaceutscal Students By Prof J Small Pp 
x + 681 (London J and A Churchill 1921 ) 
45s net 

Thirb has been little attempt at selection m this 
book, with the result that a great deal of material 
Has been brought together, some of which the 
beginner will scarcely be able to use. Nevertheless 
the book is written with independent views, and 
will doubtless be of service to many The illus 
tratioat are a prominent feature, but some of them 
sre on too small a scale to be satisfactory, $.g 
Pig 67, the legend of whioh also contains in¬ 
accuracies, as well as the figure itself Such 
igjire* as 3JP and 913 leave much to be desired 
Tan work touches on every phase of botany, with 
frayeot referenos to eco nomic ap p l ica ti ons. The 
•dhruabtbty of ihchuhngia sc elementary text-lpolt 
Such • faifMy speculative tubjbe* aa the author's 
f of g eo tro plsm is very e 
j staee (he statolith theory 1 
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strong experimental confirmation from the work 
of Bose In the chapter on heredity it is a mixing 
of conceptions to apply the term reduplication to 
the crossing over of chromosomes This book 
will probably find its greatest use as a work, of 
reference for pharmaceutical students and. as an 
accessory text for others Notwithstanding the 
above criticisms, it is a welcome addition to 
botanical text books 

Stella Maitland or. Love and the Stars By H P 
Hawkins Pp vm + 44g (London Simplon. 
Marshall, Hamilton, Kent, and Go , Ltd , n.d.) 
6 s net x 

In a foreword the writer intimates that- her objeaty 
is to create a deeper interest in the fascinating 
subject of astronomy, under the oonviction that* 
if once aroused, it c*n never fail to yield one of 
the greatest delights which it is possible for the 
human soul to experience 1 he aim is commend* 
able enough, but whether it will be promoted by 
this rather crude mixture of science and romance 
must be a matter of opinion There is no 
subtlety in the characterisation, and the powder 
is administered baldly in the form of star lessons. 
M Camille Plammanon s Stella appears far 
more successful, considered as a work of art But 
it is a genre in which success is scarcely to be 
expected It suffers from all the handicap of the 
novel with a purpose in its most acute form, and 
it can make an appeal only to minds of an un¬ 
sophisticated type 

Vocational Chemistry For Students of Agnesi 
ture and Home Economics By Prof J J 
Willaman (I arm Life Text Series ) Pp ix + 
-*94 (Philadelphia and London J B Lippin- 
cott Co 1941 ) 8j 6d net 
Boys and girls in American agricultural high 
schools are the readers for whom this book it 
intended The first part is devoted to the funda¬ 
mental facts and principles of chemiatry, whilst 
the second deals with the main chemical facta 
concerning plant and animal growth, cooking and 
cleaning and with milk and its products The 
early portion of the book is superficial, and net 
free from inaccuracies and ambiguities There 
are many illustrations, some of which are rather 
trn tal—0 g an open fire place, a heed of beat 
cattle —and some are on pages far removed 
from the description in the text, no rrfrmws 
being given 

7 he Moral and Social Significance oj the Con¬ 
ception of Personality By the Utte A G 
Heath Pp vm +159 (Oxford At the 
Clarendon Press, 1941) 72. 6d net 
This essay was awarded the Green mend pltdto 
sophy prize in 1914 The author fell m the 

war The book is now published by his friend* 
with the desire, we can well understand, to salt * 
to a c om rede a monumentmn a sea peren m me . It 
•bows wide reading and dear thinking, if it pmp 
•eases no Striking- originality 
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Letters to the Editor 
(The Editor dot* not hedd himself responsible lor 
opinions expressed by Mi eorrsspondents Neither 
cm he undertake to return or to correspond vnth 
the renters of rejected manuscripts intended for 
Dus or any other part of Natuu No notice is 
taken of anonymous communications ] 


Actually we ere now talking about biological 
method In hit last letter (Natur* July 38 p 680) 
Sir Archdall Re d makes three appeal* to me My 
own contribution to the ducuuion has been confined 
to a defence of systematic biology and I have no 
authority to answer for any sect of biologists But 
surely most of us accept the principles of scientific 
work that he lays down most of us realise that our 
•interpretations are mere working hypotheses and 
most of us are always on the look-out by observation or 
experiment for those cruc al facts which shall confirm 
or upset our hypotheses My own difficulty has been 
either to devise a question that should be universally 
accepted as crucial or hav ng devised one to el cit 
the relevant facts Biologists who can experiment 
with their material are certainly in a better position 
to perform both these operations than is one who can 
only observe portions of ext net animals The distin 
gulshed author whom Sir Archdall Reid quotes 
merely uses a 1 ttle more force in making essentially 
the same remark But he can defend himself—if he 
cares to 

If then there are sects among biologists I 
should be inclined to ask Which of them does not 
employ—or rather attempt to employ—crucial test 
ing? Apparently Sir Archdall Reid does not study 
the periodicals with which I am familiar but possibly 
as a medical man he reads Parasitology 1 too 
happened to look at its last number ana I observed 
an inquiry by Mr P A Buxton into the specific dis¬ 
tinctness of the m tes responsible for three forms of 
mange A form known as Norwegian crusted scabies 
has been the subject of divergent views and it is 
says Mr Buxton much to be desired that someone 
who is fortunate enough to see a case should infect a 
few volunteers in order to discover whether ordinary 
itch or the crusted variety is induced and whether 
after one or two generations the mites can in any 
way be distinguished from typical S scabie 1 var 
homsms This Is an application of the crucial test 
but Sir Archdall Reid may retort that it is only 
another of the lakes in an Africa of malpractice ana 
since I cannot swamp your pages with all the other 
lakes I must leave him to wander in the desert 

Sir Archdall Reid offers to help me on the question 
of recapitulation but I would ask him first to explain 
hit glaring truism He writes Variation is the 
sole cause of non-mhentance etc Surely varia 
tioq in this sense Is but another name for non 
Inheritance and the net of hu sentence therefore 
merely states that the offspring resembles the parent 
when it does not differ from it But if there is any 
other meaning m the sentence then I would remipd 
him that whether like exactly begets liks when 
parent and offspring develop under like conditions • is 
put one of die questions that divide biologists A 
ger minal change would be a change of the conditions 
and Is therefore excluded Either the glaring 
truism ” is an ldeqtifltl proposition or it is a state- 
meat actually disputed In neither case Is It the same 
as the statement Out apart from venations off 
spring tend to recapitulate the development of their 
patents.' If Sir/mehdall Reid thinks that it really 
Is the asme be lAnJsrcely the man to dispel our 
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difficulties Those difficulties are hot 
either of his ' “ 

August 14. 


Tbs Fauna af taattM Last* 

In Mr B B Woodward • interesting letter on the 
occurrence of Puidium Clesstm in Loch Ness (Naturs. 
August 4 p 715) he does not mention the depth at 
which his specimens were found Loch Ness In the 
deeper part* of which PiskUum has been dredged on 
more than one occasion is a very deep lake in which 
different sones of life undoubtedly occur In Lake 
Biwa in Japan the Palasarctic P casertanum is 
found only at considerable depths (17-30 fathoms) 
and it is probable that in Scotland P Clesstm lives 
still deeper 

Last month (July) I spent investigating the 
fauna and especially the molluscs and sponges of 
two comparatively shallow lakes in Perthshire Lodi 
Lubnalg and Loch Vennachar No evidence was 
obtained in either lake of the occurrence of a deep, 
water fauna or of the existence of molluscs at greater 
depths than 70 ft at which a Pis dium (probably not 
P Clessim) was fairly common but the area belbw 
100 ft is there very small The only other molluscs 
common In the two lakes were Ltmnaea peregra and 
Ancylus flumatiks both of which also occur in the 
streams that flow out of them The facies and habits 
of the Limn sea in the two lakes are different I hope 
to discuss the reasons why elsewhere 
Thirteen years ago 1 directed attention to our ignor 
ance of the fresh wster sponges of Scothmd Since 
then nothing further has been published though Mrs 
Scharff (Miss Jane Stephens) has given us an admir 
able account of the Irish species In Lodi Lubnaig 
the abnormally low water of last month afforded un 
usual opportunities for the study of these Interesting 
organisms Three specie* (SPongCla lacustns suet 
S fragtks Leidy and Heteromeyenla Ryden Potts) 
were found mostly in the form of small thin films 
on the lower surfsce of stones that would have been 
almost inaccessible in ordinary circumstances 
I may also mention another interesting observation 
made at Loch Vennachar namely that a Tubifidd 
worm common at the edge of the lake has the habit 
of encysting in the earth when the water retreats 
Each cyst contains from one to twelve individuals 
doeely coiled and in a state of apparent torpor 
When the cysts are placed in water the wall bursts 
and the worms emerge In a lively condition 

N Annan Dalx 

Isle of Ulva Argyllshire 


The letter from Prof Klihu Thomson on A Novel 
Magneto-optical Effect which appeared In Naturs 
of June 33 p 520 suggested to me But the pheno¬ 
mena were associated with magnetic double refractlqc 
I used a Nernst lamp with a vertical wire a 
parallel beam of light polarised through a Nicol with 


the principal section at 45° passed along a di 

dose to the superior plane of a circular mate c-- 

posed homoci tally and finally a second riicol cro w ed 
with the first 

At the bottom of the coil was arranged In a con 
venlent way an arc lamp with metallic alei 

able to give large quantltie* of smoke when c__ 

30 amperes and 140 volts A copper pipe mmm 
on the top with the coQ c o n v e y ed the fumes an the 
side of the magnetic field Cr os s ed fay the pol aris e d 
light and was disposed so as to prevent disturbing 
light from the arc In the obeemtioa spew Tfcg cofl 
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lad «o internal diameter of 16 cm, an external dia 
meter of a8 am , and • height of 6 cm , and it was 
possible to obtain a magnetic field of many tent of 


Rising from the copper pipe the yellowish smokes 
(obtained with iron electrodes by condensation of iron 
vapour) showed a thick layer of fumes where traversed 
by polarised light In these conditions putting on 
the magnetic field, light appears through the crossed 
Nicola and remains until the field is cut off 
In preliminary experiments 1 was able to deter 
mine the following characters of the observed pheno 
mens — 

(1) Turning conveniently the analysing Nicol 
chromatic polarisation is obtained 
(a) With monochromatic light it is not possible to 
reach extinction by turning the analyser Using a 
Babinet compensator a suitable displacement of 
fringes with field excited was observed and appeared 
as positive birefringence 

(3) With light polarised in a parallel or normal 
plane to the direction of the field the phenomenon is 
not manifest 

Moreover if the coil is arranged in a vertical post 
tion the phenomena appear if the axis of the coil is 
normal to the polarised luminous beam but not if 
the same axis is parallel to it 
Tests made with copper electrodes gave quite nega 
tlve results with the above-described arrangement 
This may be explained by the weakness of the field 
as by employing a powerful electromagnet the effect 
appears also with smoke from copper electrodes 
L Tixri 

The Phvsicxl Institute University of Rome 
August 1 


The KxeioftatKMi of Irish Past 

Prof Rvan in hts article under the above title 1 
Nvturk of August 4 (p 728) states that the labour 
difficulty u a serious obstacle in so far that the work is 
seasonal I should like to suggest that this can be 
overcome by adopting the method employed for the 
production of moss-htter (used for bedding for animals) 
as now practised in Scotland and elsewhere This 
method allows the men employed to be engaged In 
cutting peat m the earlier part of the winter and 
whenever the weather does not permit other opera 
tkxis It follows that a great quantity of the wet 
peat he* throughout the winter exposed to die 
weather and by the alternate freezing and thawing 
which it experiences the texture is very much opened 
up Consequent on this when the peat is built up 
in the sprung it dries very much more quickly than 
material newly cut 

It is true that this method Is not practised by 
crofters and others who depend on peat for fuel for 
domestic consumption because the resulting product 
Is not tite hard, dense compact body which u most 
suitable for burning In an open fire However, for 
the exploitation of peat on a large scale this should 
not be necessary, since the peat Is bound to be burned 
in closed furnaces with a strong draught So far as 
my sxpenence goes, it leads to the conclusion that the 
texture only, and not the composition is altered by 
exposure during winter 

The adoption of this method would solve one of the 
most Important labour problems, namely, the < ‘ 
affcnt emolofmait of the necessary rt 

It woaldnot permit the employment of women 
throughout the whole veer, but would require their 
services to be dispensed with for about three mor ‘ 

during the worst part of the winter Whether 1_ 

an Industry could furnish an adequate wage for the 
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workers in it 11 a question that can be considered only 
with reference to the specific conditions of surrounding 
industries and consumers 

Alexander Fleck 

26 Manor House Road Jesmond Newcastle, 
upon Tyne August 8 


Searwty of Swattowt. 

The following may not throw light upon the 
scarcity of swallows in England this >ear as noted 
in Nature of July 14 p 628 but will explain a 
shortage in mother part of the world and may be 
of interest dnd suggestive 

I live in the Gran Chic > of Paraguay, South 
\menca In Julv iqso there was a succession of 
dull days extending over i week icompanied by 
hne rain md a temperature v trying between 20° ana 
10° C strong wm Is iIm. prevailing On the 
fourth div of these conditions the swallows sought 
refuge in the buildings if the Mission Station where 
I reside and for threi days dead bodies of the birds 
wert puked up md afterwards no more birds were 
seen A few davs later I hid to make a journey 
which took me in 1 direct 1 ne for 120 miles during 
which I did not see i single swallow Managers <3 
four tattle farms through which I passed reported a 
mortality of swallows at their establishments similar 
t > that seer at the Mission Station From other 
leports I concluded that the vhole area of the Gran 
Chaco had been affected bv the bad weather and as 
in the month of Julv swallows are always more 
numerous than in other months and pass in flocks 
northward 1 fear the mortality to swallows in South 
America must h ive been verv great The deaths were 
the resu t f the lack of insects r ither than of the cold 
Andrew Pride 

3 Town Bank Road Ulverston July 26 

Earthworms Drowned in Pu d dl es 

Anglers use earthworms and worms found in the 
little heaps of mud scrapings on country roads are 
specially valued as being of a fine delicate pink co our, 
clean and tough 1 have heard anglers in North 
Wales say that no worms were so good especially 
for sea trout But since road tarring became so 
general the phenols (-carbolic and) dissolved out <3 
the tar bv ram destroy the worms Unfortunately, In 
numberless cases the trout have also been destroyed, 
adult fish as well as fry and American experiments 
have proved that the spermatozoa of fish are killed 
by carbolic acid from tar even when so diluted as to 
be almost undetectable by any test 

R B Mareton 

k} Adam Street Strand August 7 


The Neglect ef Scie nce. 

A ladt called on me today saying she had been' 
sent by the sanitary Inspector of a large town a few 
miles from Manchester with specimens of • little 
winged beetle (Ntptus hololwcut), which she and 
the Inspector thought might be bed-bugs 

Is it not extraordinary that those who are placed 
in posts of great responsibility in sanitary matters 
are so ignorant of their job that they cannot dis¬ 
tinguish a flat wingless bug from a harmless and 
almost spherical beetle 9 

I wonder how much money has been wasted la 
unnecessary fumigation and the des tru ction of 
bedding by the crass ignorance displayed by — 
tsry Inspectors of the dements of the natural history 
of Jbclr calling Stuns* J Hickson. 

The University, Manchester August 11 
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The Deterwlnertoa of Sex. 

By Prop R Goldschmidt, Kaiser Wdhdm-lnstitut fQr Blologie, Beriw-Dlflfem. 

I N this co—mmcatwa it is p r oposed to give an 
exposition of the subjoct of the determination 
of sex presenting chiefly the line of argument 
which the writer has been able to develop from 
recent work on the question In doing so it will 
be convenient to coniine our attention to one Une 
of thought, though this will compel us to omit 
mention of much important work upon the prob 
lem 1 urther, it is proposed to limit the account 
to the writer s own fidd of work—namely, the 
animal kingdom Tor a more complete account 
we refer the reader to the author’s book, Me- 
chanismus und Physiologic der Geschlechtsbestim 
ung (Borntraeger, Berlin, 1930) 

The situation in regard to sex which is typical 
in nature is that out of a number of fertilised 
eggs of a given species about equal numbers of 
nude and female individuals are developed The 
problem of the determination of sex, then, pre 
tents itself in the form of two principal questions 
first, what is the mechanism which, at a certain 
moment, separates the flow of development into 
two different streams—those of female and male 
differentiation, and secondly, what is the material 
difference in the two sets of individuals thus 
separated, and how does the supposed difference 
act physiologically in order to direct individual 
development along female or male lines? We 
may call the first of these questions the problem 
of die mechanism of distribution of the two sexes 
while the second is the problem of the physiology 
of sexual determination 

It will be dear to every student of biology that 
the first problem m question is part of the general 
problem of the mechanism of heredity—1 • it is 
concerned with the transmission of genetic pro¬ 
perties from parent to offspring and their distnbu 
fion among offspring Therefore the study of the 
mechanism of distribution of the sexes has formed 
mb •integral part of modern work m genetics and 
partaken of its triumphal progress We may 
safely say that to-day, in the fcght of Mendehsm 
and the work accomplished in die realms of cyto 
logy, the problem is solved as completely as the 
methods of biology permit 
The first successful attack upon the problem 
waa made when Doncaster and Raynor discovered 
and studied the famous case of sex linked inherit 
once m the currant-moth, and Bateson mad 
Pun nett furnished the Mendefaan analysis of the 
case By foliowmg the hereditary distribution of 
a somatic character dosely linked with the dis 
tnbution of sex, the inference could be drawn that 
one sex must he heterozygous for a Meodeliaa 
factor connected with sexual differentiation, and 
the other sex hewouygona Thus one sex produces 
two hinds of gametes in res p ect to the motor sa 
q u es tion, the other sex only ooe toad. The re- 
sotting situation is, ther ef o r e, the same as in a 
back-cross between a hybrid A a and the pure 
recessive form aa , both types reappear again in 
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the offspring in equal numbers. Ssaoe then an 
immense number of cases of —-tanked inherit¬ 
ance have been analysed, aU with thdftAe general 
re salt, one sex is homozygous m rqgiffd to m safe 
differentiator, and produces one ty^of garnet** 
—t-e it is homogametic, the other sex is hetero¬ 
zygous, and produces two types of gametes—* « 
it is heterogametic There is one complication 
so far as certaia groups of atumtts are con¬ 
cerned in mammals and in most of the insects 
the male is the heterozygous sex, whereas in moths 
and birds it is the female which produces the two 
kinds of gametes The possible messing of these* 
two types is, however, a question of detSiTwhich 
does not concern us here 

Almost sunultaneout.ly with the solution of the 
problem of the mechanism of distnbu$ipn of sex 
in terms of Mendelian symbolism, Mdphing an¬ 
nounced that the odd chromosome found in the 
sperm cells of certain Ortboptera and Hemiptera 
might act as a differentiator of sex Since then 
the study of the sex chromosomes has progressed 
with a rapidity and success which have rivalled 
Me adelia n discoveries regarding aex The simple 
result -which stands out to day as one of the basic 
facts of Cytology is this all the cells of the 
body of many animals contain in one sex either 
an odd chromosome, called an X-chromosome, or 
an unequal pair of chromosomes, caHed an X-Y 
group The cells of the other sex oontain, instead, 
two X chromosomes As is well known all sex- 
ceUs undergo a reduction division which reduces 
the somatic number of chromosomes to one-half, 
this reduction is brought about by a palnqg 0 f 
each maternal with a corresponding paternal 
chromosome and subsequent disjunction of whole 
chr omo so m es during the meiotic divuupn An 
odd X chromosome, whether it has a Y-partner 
or not, must, therefore, pass undivided to one of 
die daughter cetts during the,meiotic division 
The result is the production of two mature aex- 
cells, one with X, the other without X~* In Other 
words, the aex containing the odd X for the 
X-Y group) forms two kinds of gametes, which 
are with and without X respectively—** it is 
heterogametic The other aex, how ever, with its 
two X s, produces only gametes wrttf'X, and s* 
therefore homogametic In fertilisetsop* then, an 
X-gamete of the latter sex may unite either with 
a Y-garnete, -or with an X gamete of the 
heterogametic aex The result is XX- and XY- 
xygotej—»e the two sexes * 

The dose paraMtsm between die genetic and 
cytolqgical facts led Gulick, Morgan, and the 
writer to venture the opinion that tha genetic facts 
of sex-hakad i n he o t a aoe oeuki be eaamiately eg- 
that Meodaltofuctqes 
hat peoeSar way aw 
earned within the X-chromosome#. Sudr «n 

assumption wotfld lead to the vieWthat tteJiMk 
delian explanation of sex-linked inhentaito* and 
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distribution of m u only a symbolical way of 
representing what actually happens when the 
mechanism of the X-chromokomes is set to work, 
or, as we put it occasionally, both sets of facts 
express the same thing in different language 
Recent work has proved the correctness of such 
assumptions We need mention only that in the 
fly Drosophila, where breeding work showed the 
male to be the heterozygous sex cytological in 
vestigation also demonstrated the existence of an 
X-Y group in the male (Morgan and collabor 
ators), in moths, where genetic proof exists that 
the female is the heterozygous sex, the existence 
of an odd X chromosome in the female was con 
clusively shown (Seiler) But what we may regard 
as final proof was furnished bv Bridges when he 
analysed cases in which unexpected genetical be 
haviour of sex linked characters was shown to 
be explicable on the assumption of a non disjunc 
tion of sex chromosomes during the meiotic 
division and when he was able to add cytological 
evidence of such in event to the genetic proofs 
Thus we are led to belicic that the mechanism 
of the distribution of the two sexes among the 
offspring is perfectlv known it is furnished by the 
distribution during mciotic division of the sex 
chromosomes carrying among other factors the 
sex differentiators We are confident that the 
little opposition which is still encountered occa 
Sionally will soon vanish before the weight of facts 
in fax our of such conclusions 

A knowledge of the mechanism at work is a 
safe basis from which we mav attack the second 
part of the problem of sex and so find an answer 
to the question How does the one X-two X 
mechanism act physiologicnllj in order to secure 
the differentiation of one or the other sex? The 
first attack upon this problem has been made by 
analysing a phenomenon which we have termed 
intersexuality and the main line of the facts 
and the analysis in question are given below 
The work was done with the gipsy moth in 
which the female is the heterogametic sex and 
the mechanism of the distribution of sex is per 
fectly normal The phenomenon of intersexuality 
occurs, then as breeding experiments show, with 
out any disturbance of this mechanism Inter 
sexes—1 e individuals which show definite mix 
turea of the characters of both sexes and as a 
whole appear to occupy a definite position 
between the two sexes—are produced regularly 
and at will m crosses between different geo 
graphic races of the gipsy moth If for example, 
a female of the Japanese race from Tokyo is 
crossed with a South European male, all the off 
spring are normal in the reciprocal cross however, 
all males are normal, but all would-be females 
mtersexual Or, again if we cross a female of a 
Japanese race from Hokkaido with a male from 
Fukuoka, all the offspring are normal, but in the 
reciprocal cross all females are normal and all 
■frould be males mtersexual 

If alb fix wir attention, fof the sake of s!m 
plidty only on the mtersexual females—1 e inter 
NO. 3703, VOL 107] 


sexes with the factorial and chromosomal con¬ 
stitution of a female—we may state that the 
majority of the different races belong to one of 
two categories—first, what may conveniently be 
termed weak races, and secondly, strong races, 
which are those the males of which, if 
crossed with the female of a weak race, produce 
normal males and mtersexual females In testing 
the different irong races at our disposal in crosses 
with females of any particular weak race, we find 
among the strong races a graded senes according 
to strength The males of one strong race 
produce with the weak female n low type of inter 
sexuality individuals which exhibit only slight 
addition of maleness to their female constitution 
Another strong race produces with the same race 
of females a higher type of intersexuality, still 
another may produce a high grade of mtersexual 
females while a fourth may finally trans¬ 
form all would be females into males, which 
cannot be distinguished (except by breedmg tests) 
from genetic males If we test the different weak 
races by crossing their females with any particular 
race of strong males we find again a series of 
degrees of weakness is shown by the lower or 
higher type of resulting mtcrsexuality From such 
experiments it follows that female intersexuality 
is produced if a female of a weak race is crossed 
with a male of a strong race, further that the 
grade of intersexuality depends upon two vari¬ 
ables—viz the relative degrees of weakness and 
strength of the parental races m other words, it 
depends upon a quantitative relation of what we 
have termed weakness and strength 

By applying breedmg tests it was shown further 
that strength follows in inheritance the distribu¬ 
tion of the X chromosomes or the sex factor 
Strength must therefore be regarded as a property 
of the well known Mendelian sex-factor located in 
the X chromosome What we have termed weak¬ 
ness however, is inherited purely maternally 
This may mean that it is transmitted within the 
protoplasm or the Y chromosome and in any event 
it must be equally present in every egg All these 
facts show clearly that an explanation on ordinary 
Mendelian lines is not possible Something has to 
be added to ordinary Mendelian symbolism in order 
to account for the facts, and this addition is the 
assumption that the factors in question are poS- 
sessed of a definite valency which acts in a quanti¬ 
tative way 

The X chromosome contains the factor for 
maleness whereas the factor for femaleness is 
inherited maternally The quantity of the latter 
is constant for each egg, whereas the quantity of 
the former is double in the male (XX), single 
in the female (X) If there exists such a 
normal relation that the one male quantity is less 
efficient than the female quantity while two male 
quantities act more strongly than the constant 
female quantity, and, further if it be assumed 
that the higher quantity controls sexual differs 
entiation it is obvious why normally one or Ufa 
other sex is produced, although each egg might, 
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as experiment* show develop into a female, a 
mate, or something between Finally, if it be 
assumed that the strong races are possessed of 
sex factors of a higher absolute quantity, the pro 
duction of intersexuality in the crosses is also 
explained—the big dose of a male factor con 
fronted as the result of crossing with a dose of 
the female factor which is relatively too small 
determines the character of the offspring even in 
the one-dose (X) state As a matter of fact 
all the breeding experiments devised to test such 
views have given results m accordance with 
theory 

Fortunately the analysis of the intersexual in 
dividuals could be pushed one step further towards 
a physiological understanding It could be 
demonstrate! by a very large number of really 
amazing morpholog cal and em 
bryological facts that intersexual 
females are individuals which 
had developed up to a certain 
moment as females when sud 
denly the sex had changed and 
development was finished as a 
male Similarly intersexual 
males begin as males and end as 
females and the d fferent types 
of intersexuality were proved to 
be the consequence of the pos 
tion of the turning point in 
development A late turning 
point means that only certain 
organs which have not com 

pleted their development can be 
forced into the line of differentia 
tion of the other sex the result 
is an intersex of low grade An 
earlier position of the turning 
point consequently leads to the 
production of the higher grades 
of intersexes and a still earlier 
position to the complete reversal 
of sex The degree of inter 

sexuality is inversely proportional to the post 
tion of the turning point in the progress 
of development The position at this point 
of the analysis is this on one hand we 

have the presence of characteristic doses of 
substances called sex factors in definite quan 
titles on the other there is a period of 
varying duration (the time of development 
up to the turning point) the length of which 
is proportional to the difference in the quantities 
of the two sex-factors This points emphatic 
allv to the idea that the sex factors are 
substances which cause take part in or 

accelerate a reaction in proportion to the quantity 
present The result may then be represented in 
the graph (Fig t) on the abscissa is plotted the 
time of development the line t-t being the end 
of embryonal and larval differentiation Ihe 
ordinate indicates the amount of that product of 
the activity of the sex factors which carries differ 
entiation m the direction of one sex The curve 
F shows the rate of production of the female 
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determining substances, which is constant for each 
egg of a given race Mm is the curve for the 
male determining substances in the female (one 
dose X) MM in the male (two doses, XX) 
In normal reproduction the F and M curvet 
do not intersect in development Mjm, Mger, 
etc are the curves of the male determining nib 
stances produced by the larger quantities of M 
substance in the X chromosomes of the strong 
races Their points of intersection with the F 
curve (in the case of hybrid combination) occur 
during development and represent the turning 
point where sex changes from femaleness to male 
ness The graph then gives the physiological solu 
tion of the case of intersexuality simultaneously 
it answers the question which led to the considers 
t on of the work on intersexuality—viz How does 


the presence of one or two \ chromosomes con 
taming sex factors act physiologically m order to 
induce the differentiation of one or the other sex? 
The answer is The mechanism which produces 
germs with two and one X respectively is an ideal 
mechanism to secure the higher velocity to one 
or the other of two simultaneous and competing 
reactions namely the male and female reaction, 
by starting it with the greater quantity of reacting 
substance 

But there is a limit to our analysis so far as 
the work on intersexuality is concerned We can 
see no means of ascertaining in moths m what 
this reaction the velocity of which is influenced by 
the concentration of the reacting substances really 
consists The answer can be given we believe, 
by the facts of hormomc intersexuality 

It is well known to every student of biology 
and physiology that in the higher vertebrates, at 
least m birds and mammals the endocrine fuac 
tion of the sex gland plays an important r 6 U in 
the development of secondary sex-characters 
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if strly castration in mammals prevents the normal 
development of the visible.characters, and results 
in the assumption even of female secondary char¬ 
acters by male birds. Early and successful trans¬ 
plantation of the heterologous gonad makes either 
sex assume, to a more or less complete degree, the 
characters of the other sex (Steinach, Good ale, 
etc.). We might term this the production of hor- 
Inonic intersexuality, but, ot course, changes 
appear only in those organs which arc able physio¬ 
logically to change under the influence of hor¬ 
mones, irrespective of the genetic constitution in 
regard to sex. But the methods which have to 
be used exclude a complete experiment m inter- 
sexuality, where the entire body, including sex- 
glands, ducts, etc., must react. Fortunately, 
Nature has performed such an experiment for us, 
as the recent analysis of the case of the “frec- 
martin," which we owe to the work of Keller, 
Tandler, and Lillie, has revealed. Among twin 
calves, cases of normal male and female are very 
rare. If both are not of the same sex, in most 
cases a normal male is accompanied by an ab¬ 
normal hermaphrodite female, the freemartin. It 
is now known that this freemartin is a typical 
case of hormonic interscxuality. I he authors 
quoted above have been able to show independ¬ 
ently that in this case—but in this case alone— 
an anastomosis between the blood-vessels of the 
twins occurs, so that the same blood flows 
through both. In the male partner the testis, 
with its interstitial tissue, develops first, and 
before the ovary of the female has reached the 
stage of endocrine function. So the female comes 
under the influence of the male hormones, the 
ovary stops differentiation, and all the sex-char¬ 
acters develop in the male direction. The result 
is the freemartin, a calf with female external sex- 
organs, almost male sexual ducts, and a sex-gland 
containing sperm tubules which arc incapable ol 
spermatogenesis. Most interesting corroboration 
of this interpretation has recently been furnished 
in Lillie’s laboratory by Minoura, who was able 
to produce hormonic intersexuality experimentally 
by transplanting gonads into developing chickens’ 

**ff we compare this case of true hormonic inter¬ 
sexuality with the zygotic intersexuality of the 
moths, we see at once that the “turning point” 
from which sexual differentiation changes in 
the intcrsexual moth corresponds exactly to 
the moment when the male hormones are 
poured into the blood of the female in 
the case of the freemartin. Comparing the 
facts carefully, we feel justified, therefore, in 
giving the following answer to our former ques¬ 
tion : What is this reaction which is accelerated 
by the action of the sex-substances with a velo¬ 
city proportional to their concentration? The re¬ 
action is the production of the specific hormones 
Of sexual differentiation. In insects this occurs 
in every cell of the body as an irreversible conse¬ 
quence of the combination in fertilisation. In the 
higher vertebrates the reaction becomes more or 
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less centralised within the interstitial tissue of the 
sex-glands. 

That this solution of the problem of sex comes 
near the truth is rendered probable by the ease 
with which even the most complicated sexual 
phenomena fall in line with the theory. The ques¬ 
tions of parthenogenesis and sex, sex-mosaics or 
gynandromorphs, sexual polymorphism, inherit¬ 
ance of secondary sex-characters, and the different 
types of hermaphroditism, all find simple solu¬ 
tions, or, at least, appear capable of such. This 
may be demonstrated in the interesting case of 
the Gephyrean worm Boncllia, well known for 
its extreme sexual dimorphism, the male being a 
rudimentary microscopic worm which lives as a 
parasite in the oviduct of the large female. 
Baltzer made the discovery that part ol the larvae, 
developed from fertilised eggs, become attached 
to the proboscis of an adult female, and live 
there for some time in a semi-parasitic way before 
developing into males. Larvae, however, which 
undergo development without the parasitic stage 
remain for some time undifferentiated, and then 
develop into females. If larvae which are fixed 
to the proboscis of a female are removed after 
a shorter or longer period, intersexes of different 
type are produced. Let us now suppose that we 
could devise an experiment to prove directly the 
correctness of the quantitative view of sex-deter¬ 
mination as represented in the above graph. We 
might perform it successfully by finding a method 
of accelerating or retarding the rate of differentia¬ 
tion without influencing the rate of the production 
of the sex-hormones. In the event of success we 
ought to be able to shift the point of intersection 
ot the F and M curves back into the time when 
differentiation was still in progress. The result 
would be intersexuality. It seems that Bonellia 
is able to perform this experiment by means of 
the excretion of her proboscis. The F and M 
curves of the larvae seem to have such a relation 
that the male hormones are being produced quickly, 
and the female hormones slowly. The normal 
rate of differentiation is slow—so slow that sexual 
differentiation begins only when the phase of 
action of the male hormones has passed, and 
females are produced exclusively. The secretion 
of the proboscis, however, accelerates the rate of 
differentiation in a way analogous to the action of 
the thyroid in accelerating metamorphosis in, 
amphibians. In the case of parasitism of the 
larvae, therefore, differentiation takes place during 
the phase of action of the male hormones. Inter, 
ruption of the influence of the secretion naturally 
causes intersexuality. Finally, we may state that 
recently we were successful to a certain extent 
in imitating this experiment with moths. By em¬ 
ploying low temperatures we could put back the 
turning point for females of pure races of the 
gipsy-moth and thus produce intersexuality. 

Ever since genetics assumed its modern forql 
the problem ot sex has been closely linked with 
the general problem of heredity. The Mendeliea 
study of sex formed part of the general studv of 
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genetic factors, while the cytologic*! study of sex 
was closely connected with the chromosome theory 
of Mendelian heredity It therefore appears rather 
tempting to apply the quantitative views of sexual 
differentiation to the theory of heredity in general 
Recently an attempt has been made by the 


writer in Die quantitativen Grundlageb von 
Vererbung und Artbildung ” (Berlin, J Springer 
1930) to attack the problem of the physiology Of 
heredity from this point of view A discussion of 
this would however be beyond the scope of this 
contribution 


Further Remarks on Relativity 1 


By Sir Oliver 
III 

Changes of Frequency 

A CCORDING to the usual presentation of 
relativity clocks appear tu 1,0 slow to a 
relatively moving observer quite irrespective of 
any Doppler effect which can readily be allowed 
for lheir rate would have to be mult plied by 
the fraction 1/$ or Vt 1 -u*/c*) which means that 
a clock on the sun seen from the earth say on 
December 31 or July 1 when the motion is exactly 
transverse would lose one second in two hundred 
million or about sixteen seconds per century 
But for testing purposes we cannot change the 
motion appreciably and so we cannot hope to tell 
if the clock would seem to go quicker if we 
stopped Reversal of motion even if it could be 
accomplished would be no good the difference to 
be observed—unlike the Doppler effect —is 
between motion and rest or between rapid motion 
and slow not between plus and minur motion If 
we had a clock which we could fix at relative rest 
to ourselves and yet be sure that it kept time with 
the one we were observing on some relatively 
moving body the comparison might be made 
And the revolution or vibration of a rad ating 
atom (a) on earth and ( b) on sun or star appears 
to satisfy the conditions If source and observer 
were moving together there would be compensi 
tion but if either was moving w thout the other 
there should be an effect such as by long accumu 
lation might be detected The Mercury effect 
allowed accumulation for a century or more The 
spectrum effect does not allow any accumulation 
whatever can be seen there must be seen instantly 
it must depend on what happens in a single period 
It is true that a certain train of waves is needed 
for visibility and some succession is necessity for 
interference but so short is the senes required 
for interference that position in the spectrum is 
'practically dependent on individual wave length 
The value of «* for the earth s orbit considered 
circular is equal to the sun s gravitational poten 
tial at the earth s distance under the inverse 
square law say -V or twice that potential 
under the direct distance or centnfugal force law 
Hence the slowness to be expected */(i -u*/c*) 
may be wntten either t+V/ac* or i + v/c* and 
the second term is the displacement towards the 
red which is being looked for Only of course it is 
being looked for where the potential is strongest 
viz close to the sun for there it is two hundred 
tunes stronger than in the neighbourhood of the 

1 ComlotMd f oa p Ml 
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earth (the radius of the earth s orbit being two 
hundred times the radius of the sun) It seems, 
however that a small fraction of the gravita 
tional effect ought to be produced as the result of 
the earth s motion even if the sun were nothing 
but a central source of light 
The occurrence of the factor a is cunous and 
corresponds with a similtr fictor in the ray 
bending calculation But I do not now discuss 
it because a spectral shift due to transverse motion 
is doubtful Spice measuring rods shrink it is 
true but in the direction of motion not in the 
sun s direction so the measured velocity of light 
from the sun would be constant without any time 
correction Yet it is not easy to see how a clock 
discrepancy can be dependent on the direction of 
motion apart from the ordinary allowance for 
light speed 

Changes of Inertia and Weight 
lhat an electric charge possesses the funda 
mental material quality of inertia by reason of 
the magnet c field which inevitably is generated 
when it moves wis first calculated by Sir J J 
1 homson so lone ago as 1881 That this electri 
cal inertia is a function of speed so that as the 
speed of light is approached it ought to undergo 
1 rapid increise of value was predicted and its 
amount reckoned by both J J Thomson and 
Oliver Heaviside Tnat the facts of observation 
were in accord with the pred etion was verified 
first by Kaufmann and then by others while that 
this subordinate dependence of inertia on speed 
applies even to neutral atoms of matter is a con 
sequence of the fairly ascertained electrical nature 
of their constitution On the theory of relativity 
the variation of inertia apptars to follow without 
any electrical theory at all as a result of changing 
the frame of reference to moving axes The addi¬ 
tional miss corresponds to the kinetic energy of 
the moving matter divided by c* Which sug¬ 
gests that the whole mass is probably a demonstra¬ 
tion and a result of fine grained aethenal rotational 
energy with velocity c 

It is legitimate anyhow to assume as a work¬ 
ing hypothesis that the mass of a body is not 
really constant but that at the speed « it becomes 
«-/9mo or n^/c*) 

The speed necessary to display this effect is 
usually attained only by electrons and positive 
nuclei in a vacuum tube, or by aid of spaptatteogs 
radio-activity but the refinements of astronomy 
are so great that the planet Mercury is moving* 
fast enough to exhibit some result dependent on 
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tjus variation of inertia, if it were allowed to 
Acc um ul a te for a century. If the speed were con¬ 
stant it could not be detected; but the speed is not 
constant. The orbit is elliptical, for one thing; 
and the solar system is in motion, for another. 
Sometimes, therefore, the solar drift will be added 
to the orbital speed of Mercury, sometimes it will 
be subtracted from it. 

Here then is a definite problem: to trace 
the consequences of this variation of inertia on 
the form or details of its orbit; and this problem 
I attacked in the Philosophical Magaame for 
August, 1917, and found that it must lead to a 
cumulative apsidal revolution unless there were 
some compensating 1 cause. The paper was 
followed up by Prof. Eddington in September and 
October 1917 and June 1918, by Mr. G. W. 
Walker in April 1918, and by myself again in 
December 1917 and February 1918. 

We found that if the solar drift were sufficient, 
both in magnitude and in direction, to give the 

E r value for the perihelion progress of both 
jry and Mars—as it easily might be—a 
smaller effect could not be denied to some of the 
other inner planets; and there would be accom¬ 
panying small eccentricity changes, not cor¬ 
responding with observation. The best solar 
drift is one with the speed 1 7 x to—* c, and longi¬ 
tude 17.1°, for its component in plane of ecliptic. 
This will suit Mercury, both for apsidal revolution 
and for eccentricity. The perturbations that 
ought theoretically thus to be caused in the other 
inner planets are tabulated below; and, to com¬ 
pare with these calculated values, the table gives 
also the actual estimated or observed outstand¬ 
ing secular variations per century, both for the 
perihelion progress, da, and for the change of 
eccentricity, dc. (See PM, Mag., February, 
1918, pp. 148 and 154.) 


Outstanding Perturbations per Century. 
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The discrepancies between theory and practical 
estimate, though small, are considered to be 
beyond anything that Can reasonably be attributed 
to errors of modern observation; and if that is the 
final verdict of astronomers, after reconsidera¬ 
tion of the figures, it becomes a question what 
is the compensating cause that prevents fluctua¬ 
tions of inertia from taking effect. The only 
cause that has suggested itself is a variation 
in the Newtonian gravitation constant, due to 
its being a function of velocity; so that weight 
Is modified* somewhat in the same sort of way as 
electrostatic forces are modified, by rapid morion. 
{Ph 2 . Mag., February, 1918, p. 156^) 

,. Prof. Eddington has now agreed (see his admir- 
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able book, “Space, Time, and Gravitation, 1 ' 
p. 125) that the result of the whole, discussion » 
to prove that gravitation has “ joined the con¬ 
spiracy,” and has succeeded in concealing any 
effect of uniform motion. 

But, on Eddington's improved theory (Phil. 
Mag., October, 1917), it achieves this result in an 
odd way, and apparently does not sustain Ein¬ 
stein's “ Equivalence ” thesis, that inertial mass 
and gravitational mass arc the same in all cir¬ 
cumstances; or, briefly, that weight is always pro¬ 
portional to mass. Some caution is here required; 
for the proportionality of weight and inertia seems 
to be interfered with at high speeds. Their pro¬ 
duct, not their ratio, appears to be involved in a 
planetary perturbation, regarded from the point 
of view of the electrical theory of matter; and 
hence, if one increases, the other must decrease. 

Galileo’s experiment on the Tower of Pisa, 
roughly, and Newton’s pendulum determinations, 
more exactly, established the proportionality of 
mass and weight; and recently Prof. Efltvds, fol¬ 
lowed by Prof. Zeeman, has confirmed Newton’s 
conclusion to a high degree of accuracy, so far 
as ordinary circumstances and slow motions are 
concerned (See the excellent new edition of Clerk 
Maxwell’s wonderful little book, “ Matter and 
Motion,” brought out last year by Sir Joseph 
Larmor (S.P.C.K.), pp. 34 and 143.) But the 
astronomical evidence cited above seems to 
require that the Newtonian gravitational constant 
shall diminish at high speeds, being multiplied by 
the factor 1 - u*/c*. Only thus can it compensate 
the inevitable increase of inertia (l-u*/c*p*; at 
least if the increase of inertia sustains its full incre¬ 
ment of weight. If the increase of inertia due to 
motion is not subject to gravity, then -u*/{?) 
will suffice as the factor of the gravitation con¬ 
stant. (Phil. Mag., February, 1918, pp. 143, 145, 

Assuming that so it will turn out, after further 
detailed srrutiny, it is clear that weight is affecteo 
by high-speed locomotion. For the increased 
mass of a fast-revolving planet would by itself 
undoubtedly cause a minute apsidal progression 
sufficient to be observed; and the fact that 
for several of the inner planets the outstand¬ 
ing perturbations are less than the calculated, 
shows that compensation must somehow occur, 
ft is to be hoped that the peculiar nature of the „ 
compensation, here suggested, may ultimately 
throw light on the gravitational structure of the 
aether Meanwhile, unless some error is detected, 
it appears in conflict with the universal propor¬ 
tionality of mass and weight. 

We shall now proceed to a few remarks on 
points connected with the more general theory 
of relativity. 

Erratum. —In the first article of the present 
series (Nature, August 4), on p. 718. 1st col., 1. 6 
of and para., delete the words “in v if it is 
ooposed to a”; and substitute “when the 
observer reverses his motion.” 

(To be continued.) 
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Cohesion. 

Dr. Hbrbkrt Chatley. 


W HEN one turns from an account of the dis¬ 
covery of a “ dark star ” by celestial 
dynamics to an investigation of the properties of 
the excessively minute whirling electrons in an 
atom, the impression is gained that within these 
limits at least there is but little more than rela¬ 
tively unimportant detail to learn. Such a notion 
is quite erroneous. More is known of the 
mechanism of plants on one hand and of 
electrons on the other than of the most ordi¬ 
nary and apparently simple mechanical pheno¬ 
mena. The most expert physicist can make only 
a near guess as to the motion of a billiard ball 
under given conditions as to stroke, weight, etc., 
since there is an imperfectly known factor, fric¬ 
tion, in the problem. Similarly, although he can 
calculate with great precision the force with 
which one piece of iron attracts another when 
they are a foot apart, he cannot say with anv 
accuracy from first principles what is the tensile 
strength in each piece of iron. Engineers simi¬ 
larly have made countless experiments and have 
also obtained very many data from constructional 
experience which give average values from 
which, by allowing a liberal margin for uncer¬ 
tainty, structures can be safely designed; but that 
is all. 

Doubt still prevails as to the nature and 
laws of the force or forces causing cohesion 
Lord Kelvin concluded that Newtonian gravi¬ 
tation would explain cohesion if it be sup¬ 
posed that the particles are exceedingly close. 
Sutherland and Nernst have regarded cohesion 
as identical with chemical affinity, and therefore 
with electrostatic force Tolver Preston believed 
it was due to some mysterious dynamic action 
arising from the oscillation of the particles. 
Crehore, an American physicist, deduces it from 
a residual electromagnetic effect of the omnipotent 
electrons. Most recent students, following 
Sutherland, regard it as a residual electrostatic 
effect of the opposed charges in the atoms which, 
although in electrical equilibrium, are not coin¬ 
cident in space; some, however, prefer to con¬ 
sider it as largely electromagnetic. 

The only satisfactory method of commencing 
a scientific investigation is to state all the known 
particulars and formulate hypotheses on the basis 
of the apparent facts. Proceeding so, we may 
note that:— 

(i) All solids, being such, cohere to an extent 
which changes with their composition, physical 
structure, and temperature. Broadly speaking, 
cohesion varies with density and decreases 
with increase of temperature. It is quantitatively 
of the order of one millionth of a dvne per mole¬ 
cular pair. 

(a) Tie range within which cohesion is effec¬ 
tive is very small, not greatly exceeding one mole- 
NO. 3703, VOL. IO7] 


cular diameter. Two pieces of material when 
pressed together cohere only when great forte is 
used, if they are very highly polished or if they 
are so soft that they readily interpenetrate. 
Solids, with very few exceptions, break by tension 
when stretched 25 per cent, of their length, imply¬ 
ing that the particles need to be separated only by 
less than one-and-a-quarter times the usual dis¬ 
tance from centre to centre for cohesion to become 
inappreciable. Even the exceptional substances, 
such as rubber, break when stretched but little 
more than twice their length, and do not change 
much in volume. Solids at the fusing point 
become liquid with negligible change of tempera¬ 
ture and only from 5 to 10 per cent increase of 
volume. 

(3) Solids in general, with the exception of the 
so-called plastic materials, extend with tension 
and shorten with compression proportionately to 
the force employed within certain “ elastic limits," 
and are stable within those limits. The volumes 
increase slightly up to the elastic limits. 

(4) Beyond the elastic limits the tensile and 
compressive strengths increase but slightly, and 
when the strain (extension or compression) 
becomes appreciable the strengths decrease. 

(5) Liquids and gases show a slight “ molecular 
pressure " or internal attraction, varying approxi¬ 
mately as the inverse fourth power of the dis¬ 
tances between the centres of the molecules 

It should perhaps be pointed out that an incon¬ 
sistency is involved in the notion of “ failure by 
compression " It is obvious that compression 
can do nothing but bring the particles into closer 
proximity, and if lateral expansion is prevented 
ultimate failure is inconceivable unless there are 
internal voids. Ordinary compression causes 
failure either by oblique sliding (“ shear ”) or 
by lateral expansion. 

It is required, then, to find a force which 
has no external resultant under natural con¬ 
ditions (save perhaps the normal gravita¬ 
tional attraction), resists tension and com¬ 
pression proportionately to the displacement 
of the particles for small ranges, and has but a 
limited power to resist tension which ceases at a 
moderate range and a great power of resisting 
compression. It is difficult to conceive of one 
force having all these properties, but perfectly 
simple to imagine an attraction and repulsion 
combined that will do so, provided that the attrac¬ 
tion decreases more slowly with separation than 
the repulsion. A series of papers by the present 
writer to the Phvsical Society of London (1915- 
19) and a paper in the Phil. Mag. (August, 1930) 
attempt to deal with the problem on ttiese lines. 
When the solid is at rest the attractions and 
repulsions balance. If a tensile force If applied 
the particles are separated, but since die atttae* 
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ttan diminishes less rapidly with separation than 
the repulsion, there is a surplus of attraction which 
provides a tensile resistance If the applied 
force is increased, the resistance will also increase 
up to a certain value, depending on the rates at 
which the attraction and repulsion respectively 
Change Further strain causes failure On the 
other hand, if a compressive force is applied the 
particles are brought together and there is a 
surplus of repulsion which, like the surplus of 
attraction, vanes with the amount of the strain 
but differs in that it may be indefinitely great for 
very high proximity of the particles 

As to the rationale of the process little can be 
said The dynamic energy of the oscillating par¬ 
ticles and the consequent rigidity of the atoms and 
molecules seem to provide a kinetic basis for the 
repulsion As is well known most solids con 
tract when they lose heat and since heat is elec 
tronic, the fact that most solids increase in 
cohesion when cooled would be quite consistent 
with atomic and molecular oscillation or rotation 
provided that such motion is the cause of repul 
sion 

Whether the attraction is electrical, chemical 
dynamic or unique is not fully determinate but 
since there is a fairlv consistent hypothesis in terms 
of electrical theor\, a bias in that direction is 
natural so long as no practical nbjeitions occur 
Kelvtn s gravitative theory seems to be baseless 
for it leads to inconsistent results when thi actual 
spacing of molecules is considered hut there is no 
intrinsic objection to an hypothesis which would 
make gravitation the residual of cohesive attrac¬ 
tion The writer has de\eloped an empirical 


formula on these lines which gives a con¬ 
tinuous expression for cohesion and gravita¬ 
tion Newton s great discovery was that 
gravitation varies as the product of the masses 
concerned divided by the square of the distance 
between their centres, and the success of this law 
in explaining the motions of the heavenly bodies 
proves with overwhelming certitude its accuracy 
for all distances but the smallest, andjiossibly also 
the enormously great \\ hen, however the dis¬ 
tance is comparable to the usual distance between 
the centres of the atoms or molecules m a solid a 
strong doubt as to the applicability of Newton’s 
law arises, for it would appear that when two 
molecules are separated to twice their usual dis¬ 
tance m a fluid the mutu il attraction in the second 
position falls away much more rapidly than 
Newton s rule implies and the attractions are 
quantitatively enormously greater We may of 
course suppose as did Sutherland that gravita¬ 
tion has nothing to do with cohesion but this does 
not satisfy the craving for continuity 

Here, then is a field for investigation of the 
highest practical importance If cohesion can be 
properly connected to other physical properties it 
is conceivable that new rompounds of great 
strength due to a critical state of cohesion arti¬ 
ficially produced would he found Chemistry, 
crystallography metallurgy and engineering 
would all benefit bv such in advance in knowledge 
of the ordinarv properties of matter Somewhat 
piradoxically it would appear that a complete 
solution of the macroscopic properties of matter 
would also solve the question of the inner struc¬ 
ture of the molecules and atoms 


International Conference of Chemistry 


HTHE International Conference of Pure and 
* Applied Chemistry held at Brussels at the 
end of June was nominally the second of these 
conferences, that at Rome in 1920 being the first 
but there were at least two earlier assemblies in 
London and Pans which led up to the organisa¬ 
tion, which seems now to be firmly established 
More than twenty countries are included in the 
organisation, Germany, Sweden, and Austria being 
the principal ones which are not yet represented 
A number of well-known chemists took part 
in the conference —Profs Chafvanne, Cnsmer, 
Swartz, and Timmermans (Belgium), Billmann 
(Denmark), Conant and Mackall (United States) 
Moureu, Bifhal, Matignon, and Urbain (France), 
Pope and Lowry (England), Garelli and Nasini 
(Italy), Halvorsen (Norway), Holleman and Kruyt 
(Holland), Guye and Pictet (Switzerland), and 
several representatives of industrial chemistry, 
including M Kestner, to whose energy and deter- 
■ffiisafcion the organisation is so much indebted 
Each of the countries concerned has a council 
corresponding to the British Fedegri Council for 
Pure and Applied Chemistry, and the various 
national councils appoint members of the Inter- 
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national Council and send in addition delegates 
to the annual conferences So far as Great 
Britain is concerned, the 1 ederal Council has 
invited its president, Sir William Pope, Prof 
Philip, Dr M O Torster Mr E V Evans, and 
the two honorarv secretaries Prof H E Arm¬ 
strong and Dr Stephen Miall to serve on the 
International Council for the next three years 
The work of the International Conference is 
divided among a number of commissions dealing 
with specific subjects or proposals of an inter¬ 
national character Among these the Commission 
on Chemical Elements wilt replace the former 
Commission on Atomic Weights It was felt 
that the exact determination of atomic weights 
and their publication to several places of decimals 
has now lost a good deal of its scientific signifi¬ 
cance in view of the work of Dr Aston and others, 
and that exact atomic weights are now becoming 
factors of analytical calpulatton rather than fea¬ 
tures of a chemical hypothesis The isotopes or 
atomic numbers are taking the premier place, 
and the atomic weights—often representing merely 
the average of a mixture of isotopes—mil be of 
practical rather than theoretical interest The 
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commission has therefore enlarged its jurisdic¬ 
tion, and will publish the constants of atomic 
weights, isotopy, and radio-activity; moreover, 
instead of being composed almost exclusively ot 
analysts of exceptional ingenuity and manipulative 
skiU, it will include recognised experts on iso¬ 
topes and atomic pedigrees. 

The questions of international nomenclature, 
contractions, abstracts, and standards were dis¬ 
cussed and reports adopted, but the main work 
on most of these topics is still to be done, and the 
various committees appointed to consider these 
matters have a huge mass of detailed investigation 
before them. In connection with abbreviations in 
chemical literature Dr. Pondal made the gratifying 
announcement that the Argentine Chemical Society 
would bear the necessary expenses. 

A list of pure research chemicals manufactured 
in Great Britain was submitted b> the Association 
of British Chemical Manufacturers, and a further 
list containing many additional products is in 
course of preparation. M. Marie, whose name is 
well known in connection with tables of con¬ 
stants, submitted a report on this subject. 

A commission was appointed to consider inter¬ 
national patents, and its work is not yet com¬ 
pleted. It appears that a considerable mass of 
evidence is necessary before a report can be 
drafted, and it is hoped that those who have given 
consideration to this problem will communicate 
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with the Federal Council for Pure and Apcfisd 
Chemistry at the offices of the Cbemioe) Society 
at Burlington House. 

The question of industrial hygiene is coming 
into prominence, and a commission was appointed 
to deal with this subject. During, recent months 
papers on industrial hygiene have been read before 
the Society of Chemical Industry, the Royal Society 
of Arts, the British Medical Association, and other 
societies, and the hygiene section of the Inter- 
national Labour Office constituted by the Treaty 
of Versailles has undertaken an immense task im 
relation to diseases of occupation. It is time the 
whole question was examined scientifically and 
carefully, but the problem is one of considerable 
complexity. Very few of the medical experts have 
accurate knowledge of the chemical and engineer¬ 
ing factors involved, and but few of the manufac¬ 
turers or employees most concerned are able to 
form a sound judgment from a perusal of the 
pamphlets written by experts maintaining with no 
little heat their various opinions. If the inter¬ 
national commission can study the problem so far 
as it concerns industrial chemistry, it will perform 
a most useful and timely service. 

It has been decided to hold thbdext conference 
of the International Union in FfeNfce, and there 
is a suggestion to have the meeting ju Lyons, 
which will be a very convenient locality for most 
of the countries concerned. 


Obituary. 


Prof. G. Lippmwn, For.Mem.R S. 
T7RENCH science has suffered a very great loss 
in the person of Prof. Gabriel Lippmann, 
who died at sea on July 13 while returning from 
Canada, where he had taken part in the mission of 
Marshal Fayolle. Prof. Lippmann was born in 1845 
at Hollerich, in the Grand Duchy of Luxemburg, 
of French parents, who soon after his birth settled 
in Paris. He passed through the higher normal 
school, and devoted his life to teaching and 
research. He became professor of physics at the 
Faculty of Sciences in Paris in 1878 and director 
of the laboratory for physical research at the Sor- 
bonne in 1886, and was elected a member of the 
Paris Academy of Sciences in the same year. Of an 
original and independent mind, Prof. Lippmann 
left his personal mark on all questions he touched. 
The philosophical and general side of scientific con¬ 
ceptions claimed his attention particularly, and he 
saw clearly the connecting links between differing 
phenomena. His work on electro-capillarity dates 
from the time when electricians began to see the 
power and flexibility of the new instrument. He 
taw at a glance the future of electricity. Every 
physicist knows his capillary electrometer and the 
connection be established between the constant of 
Laplace’s formula and the potential difference' 
but he showed at well how mechanical work could 
be obtained frtam an electro-capillary motor. At 
the time he made these discoveries and stated the 
Principle of the conservation of electricity be pub- 
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lished other work in which he played the r 6 U of 
I pioneer. In his note in the Comptts rendus 
of the Paris Academy of Sciences for 1875 00 
the properties of an electrified *• water surface? 
he earthed a mass of water by a wire ending 
in a Wollaston electrode, and showed that if a 
stick of rubbed resin was brought near, oxygen 
was set free at the electrode, while hydrogen 
remained in solution. Ostwald, in his “ General 
Chemistry,” begins his treatment of ionic theory 
with a description of this experiment. On the 
publication of Rowland’s discovery Prof. 
Lippmann showed, in June, 1879, that tha 
phenomena ought to be reversible and that elec¬ 
tricity ought to have inertia. This idea of 
reversibility was a frequent subject of his thoughts, 
and he often reverts to it in his celebrated treatise 
on thermodynamics. Prof. Lippmann also pub¬ 
lished in 1889 some calculations on induction in 
I resistance free circuits, which twenty years~afte* 
j were confirmed by the experiment* of Prof. 

. Kamerlingh Onnes. In 1891 he communicated to 
the Academy of Sciences the principles of the dis¬ 
covery with which his name is immediately smo- 
I dated: that is, colour photography by intarfer* 
I ence. The accurate solution of the problem of 
I the reproduction of colour is thus obtdned from 
I the thin lamints which had such an attraction for 
[ the mind of Newton. Prof. Lippmann was i nusi 
I of few words. So long as he was unable to gw 
I to a problem a form which would lead film m ‘a 
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jl l aj M fafiefactery to himself, those who knew 
kemt him indifferent He would 
Briber luneff together, and in a few word* would 
feewtowfar fas thoughts had taken turn mto the, 
feadftmentels of the wtoject During- the last year 
dr hit life he devoted much attention to relativity, 
dVHl on his last voyage from Havre to New York 
hfe spent most of his days discussing it with 
Wtef Michelson The work Prof Lippmann 
Wives behind him is of capital importance but it 
represent* only a part of the thoughts of a man 
of science with view 9 acute and deep whom 
the search for perfection and a reserved tempera 
menf kept far from noise and strife 

Cait W E Roiston 

The sudden death on August 9 at forty five 
years of age, of Capt \Y b Roiston will be 
greatly regretted by many old students of the 
Moyal College of Science South Kensington, 
where he reoeived his scientific training Capt 
Roiston was the founder and managing editor of 
the Cologne Pott —the admirable daily paper 
published by the British Army on the Rhine—but 
he was well known in astronomical circles by his 
work with Sir Norman Lockyer, and at Cam¬ 
bridge He entered the Royal College of Science 
*9 a Icacfaer m Training, and for about a year 
assisted in the demonstrations in the course of 
astronomical physics there gaming also some 
experience in solar physics work In 1899 
Roiston took up a teaching post, but returned 
again to the Solar Physics Observatory at South 
Kensington in 1901 and remained on the staff of 
the observatory until he joined the Buffs in 1915 
He was with Sir Norman Lockyer for twelve 
years before the transfer of the observatory to 
Cambridge m 1913, where he continued to be a 
tnamber of the staff 

After some preliminary work in the general 
routine of the observatory, Roiston became mainly 
responsible for several specialised branches of the 
investigations in progress One of the most im 
portent of these was aa attempt to apply the prin¬ 
ciples of Stokes’s Law of Radiation to the deter 
qnaation of the relative temperatures of stellar 
atmospheres A fundamental feature of Sir 
Norman Lockyer’* Kensington classification of 
ateUar spectra required the recognition of different 
temperature levels, and to investigate this a special 
prismatic camera, with quartz cafcite optical train, 
was Obtained and mounted on one of the equatorial 
telescopes. Pairs of stars were photographed on 
the same plate under conditions aa nearly identical 
a* possible, with controlled exposures designed to 
rate .equal photographic intensity for the region 
Xb*EL By then measuring the relative inten¬ 
sity of the red and violet regions respectively, it 
was possible to arrange the various spectra In 
ordet of temperature level These observations ex 
tended over about three years, and the results 
■we communicated m a paper 'to the Royal 
Mfitaty in 44 m on the ** Temperature Class! flea 
jiad of 9btfSc' r In addition to taking a share ta 
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the observational routine work, both day and 
night, on solar and stellar spectra, Roiston re¬ 
peated much of the reduction work on old obser¬ 
vations of widened lines in sunspot spectra, and 
brought the summaries up to date 

From 1907 to 191a Roiston was chiefly occupied 
with the reduction of orientations, and with stone 
circles and temples in various parts of the world, 
these being regarded as having originally been 
designed by their constructors to serve for the 
determination of time and season in the regulation 
of the economic and religious life of the early com 
mumties The results of these researches were 
extremely suggestive, and were communicated by 
Sir Norman Lockver to the Royal Society 

During the last two -years before the transfer 
enoe of the observatory to Cambridge Roiston was 
engaged in preparing a comprehensive account of 
the observations of novae from the discussion of 
all available material and this jabs published as 
a separate volume entitled Phenomena of New 
Stars After transference to Cambridge he took 
charge of the Huggins spectroscopic equatorial, 
and also assisted in the reductional work on stellar 
spectra 

Throughout his connection with the Solar 
Physics Observatory Roiston took great interest 
in the dissemination of scientific knowledge, 
and was most successful as a writer and as 
a popular lecturer For a number of years 
before the war he wrote the notes for Our 
Astronomical Column and also contributed 
numerous articles and reviews The experience 
thus obtained was turned to excellent account 
when in March, 1919 he founded the Cologne 
Post the unique daily newspaper which has had 
such valuable influence in revealing British thought 
to Germany His success showed the value of a 
scientific training to business management and 
literary balance and the frequent articles and notes 
on scientific and educational subjects published in 
the columns of his journal commanded both atten¬ 
tion and respect Roiston was indeed a man of 
sterling worth and sound knowledge, and all who 
knew him will deplore that he has been taken 
from them in the prime of life 


Samuel Alfred Varley 
By the death on August 4 of Mr S A Varley, 
at eighty-nine years <3 age we have lost almost 
the last of those pioneers who were associated 
with the application of electricity A younger 
brother of the late Cromwell Varley, FSS, and 
an early student and disciple of Michael Faraday, 
Mr Varley was a notable inventor even com¬ 
paratively early in life, when in the service of the 
Electric Telegraph Company His name 
fame will always be especially associated with 
dynamo-electric machinery, the first example of 
which he produced in 1866 This was a self- 
exciting machine with soft iron magnets Teh 
years later Mr Varley patented the original com- 
pouqd-wound dynamo This afterwards became 
the subject of litigation, when Mr Variey’s claims 



790 


NATURE 


[August i8 , i&p 


to priority were in the end completely established 
The machine may be seen amongst the historical 
apparatus at the South Kensington Museum 
His other inventions included a lightning protec¬ 
tor for telegraph lines and cables a polarised 
needle telegraph instrument, and the time-ball as 
now used at Greenwich Observatory and else¬ 
where 

Mr Varley following Lord Kelvin contributed 
a highly useful paper, in 1858 to the Institution of 
Civil Fngineers on the electrical qualifications re¬ 
quisite in long submarine telegraph cables, as well 
as another on the same subject to the Society of 
Arts In setting forth here the true electrical 
qualifications for the working of a submarine 
cable he showed in a very convincing way that 
conductor resistance was as much a factor m 
retardation as induction He was the son of a 
famous artist Cornelius Varley and was one of 

famous fimily of electricians C B 

It is with much regret that we have to record 
the death of M Jules Carpentier on June 39 
M Cirpentier wns bom in 1851 and received his 
education at the Ecole Poly technique In 1876 
he entered the service of the Paris-Lyons- 
Marseilles railway as assistant constructional 
engineer, and would probably have developed his 
genius for machine construction in the service of 
the railway had not the death of Ruhmkorff 
directed his attention to the design of electrical 
apparatus He took over Ruhmkorff s work¬ 
shops reorganised them and commenced to manu¬ 


facture standard electrical apparatus ftldMMftJit 
the measurement of die heavy currents oepmtan 
for the application of elec tri city to ta dft gtffi 
Amperemeters, voltmeters, electrodynanxHnetWK 
and other apparatus associated with the na<Ma Ca 
d Arsonval, Marcel Deprez, and Baudot were in A 
large measure developed and made practice! 
instruments by the genius of Carpentier HtH 
activities did not end with electrical instrument- 
making for his name is also associated widr three- 
colour photography, while during the war his 
workshops turned out a number of periscopes lot 
use on submarines M Carpentier was elected $ 
free member of the Pans Academy of Sciences in 
1907, where he represented the mechanical arts 
and the manufacture of instruments of precision 

The death occurred on August 13, at the age of 
sixty-five years, of Sir Ai frkd W W Dale, late 
vice-chancellor of the University of Liverpool Sir- 
Alfred was educated at King Edward's School, 
Birmingham, and Trinity Hall, Cambridge For 
twenty years he was lecturer, bursar, and tutor 
of his old college, during which time he established 
for himself a reputation as an qble administrator 
of university affairs, as well as ft.classical scholar 
In 1899 he was appointed principal of University 
College, Liverpool, and when Victoria University 
was dissolved in 1903, and its separate colleges 
assumed university rank he became the first vice- 
chancellor of Liverpool University, retaining this 

r it until 1919 when he was succeeded bv Dr 
G Adami 


Note*. 

smallpox is so rare that many doctors have never 


Ihe local secretaries of the British Association for 
the Edinburgh meeting desire to contradict the state 
ment which appears to be current in some quarters 
that the hotels and boarding houses of Edinburgh are 
fully booked for the period of the meeting There is 
plenty of accommodation vacant in certain hotels in 
boarding houses, and m apartments, and in one of the 
hostel—a modem hl&pf residence—fifty places are 
still available for the accommodation of members 
The Secretary fo<JHotels and Lodgings the Univer¬ 
sity Edinburgh will be glad to answer inquiry 
Members who write to hotels and boarding-houses 
direct should enclose a stamped addressed envelope for 
reply 

The outbreak of smallpox m Nottingham is at 
present kept within bounds by the incessant work of 
the medical and a vie authorities The trouble is 
that Nottingham has been for some years a hunt¬ 
ing-ground of and ’ people Still we may be fairly 
sure that Nottingham will not suffer the fate of 
Gloucester, where 379 unvaednated children died of 
smallpox in 1895-96 But there is always this dlfA- 
cultv that vaccination in early childhood, though 
it may fall to give complete protection against small, 
pox some yean later, may so modify the attack that 
ase is mistaken for chicken pox This mistake 
be reckoned as well-nigh inevitable, now that 
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seen a case of it The annual report (1930) of the 
Scottish Board of Health contains a good summary 
of the Glasgow epidemic last year It is the old 
story that the general neglect of vaccination In 
childhood is bringing about a reversion to the original 
habits of the disease Smallpox naturally prefers 
children under ten years of age and now it gepi 
them Of course we all know that vaccination is 
not a perfect method, we all hope for a perfect 
method, we all would bke to get nd of the calf, to 
be able to use a non-living vaccine, exactly stan¬ 
dardised, a hypodermic dose, and no scratching of 
the skin Some day, surely, this perfect method 
will be worked out Meanwhile we all know wbait 
would happen if it were possible to take a school Of 
aoo small children, to vaccinate 100, to leave 100 un- 
vaccinated, end then to expose die whole ecbool to 
smallpox Even the aati-vacdnatioaleta know wfegt 
would happen The present writer put this vie# of 
the disease to one of them, and ha answered that 
God would Interfere in favour of the unveednsted 
children a fool’s answer Two caaaa of ataftft, 
pox have just occurred In Huddersfield (Ttmu* 
August 11) Let us hope that vacdaatMt of «qft- 
tacts, quarantine, and other sanitary maasitasft wflf 
prevent the spread of infection Praha#? w* shaft 
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t outbreak* pi the dueaie this autumn and 

CU Intention of the Rockefeller Foundation 
£jt publish from time to tune a circular of information 
reviewing ita fectwitie# and the first number was 
tllmd on July *$ A million francs was voted 
.toward* the endowment of La Fondation Reine Elisa 
t»th, a new institution for medical research estab 
fished in connection with a hospital in the suburbs of 
Brussels while three million dollars have also been 
allocated to the Brussels authorities for medical educa 
two Reference is also made to the grants of five 
million dollars each to Canada and to University 
College and Hospital in 1919 for medical education 
Support has been given to several medical schools in 
the United States contributions have been made 
towards campaigns against malaria yellow fever 
hookworm disease and tuberculosis and emergency 
relief of a million dollars has been contributed to the 
fund for European children In ddition the 
Medical School in Peking has been ma itawed and 
aid given to thirty one hospitals in China with the 
object of increasing their efficiency 

In the June issue of Folk-lore Mr R Grant Brown 
discusses the pro-Buddhist religion of the Burmese It 
is not confined to the animistic beliefs which were 
poesibly Introduced with the so*called corrupt 
Mahayamist or northern form of Buddhism which 
to a far greater extent than the southern form which 
now prevails incorporated the ancient beliefs and cere 
monies of the people The animism which now widely 
prevails is quite apart from Buddhism and though 
Burmese Buddhism is in one sense only a veneer over 
the prevailing animism it is not more superficial than 
the state of belief even in Western countries It is 
frowned upon by the monks yet not only do the 
votaries of the orthodox creed refrain from persecuting 
the beliefs and practices of the lower orders but also 
both forms prevail even among the same individuals 
A good example of this form of worship is that of the 
Nat*, spirit* of mountain whirlpool tree earth or 
•fay, rain or wind and a hundred other things Human 
••orifice it Still found in the Chindwm district when 
« boy or a girl of a distant village is annually sacrificed 
and the blood sprinkled on the seed rice Canni 
ba&sm, In the sacramental form appears in the case 
nf a rebel leader who had been a monk and a reputed 
aoroerer, he was killed his body dug up and the 
flesh boiled down into a potent decoction Mr 
Brown’s account of these and similar practices is in 
toasting for comparison with customs of the same 
dess prevalent in the lower cultures of some tribe* in 
the Indian Peninsula 

Tax Pennsylvania University Museum has recently 
acquired a copy of a rare book A Catalogue of 
Spedmsns of Tape or Bark Cloth " illustrated with 
W(TtHiie| of the doth collected by Capt Cook during 
hjit&rtM voyages The book was published in London 
ft* I Hit and contains, beside* the catalogue and sped- 
fMM of tap*, “A Particular Account of the Manner 
of Manufacturing toe tame In toe various Islands of 
Mo SotA3t Sea* partly extracted from Mr Anderson 
ail tootohoM Forster * Observation*, and toe verbal 
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Account of some of toe most Knowing of the Naviga 
tors with some Anecdotes that happened to them 
among the Natives * The list describes thirty nine 
specimens whilst this copy contains forty three four 
samples having apparently been added since the book 
was originally published The Museum Journal for 
March 1921 reprints the catalogue with useful notes 
and descriptions of the method of preparing tapa cloth 
Thx RMs of Meteorology m M alarm is the sub 
ject of a paper by Brevet Lt Col C A Gill (Indian 
Journ Med Research vol vm No 4 1921 p 633) 
Col Gill finds that whilst humidity exercises no direct 
effect on the malaria parasite in the mosquito toe 
survival of infected insects during and beyond the 
ncubation period of the parasite m its insect host is 
dependent upon the occurrence of certain favourable 
degrees of relative humidity over a wide range of tem 
perature On the other hand the completion of 
the developmental stage of the parasite in the 
nosquito is deter nined by the association of 
relatively high temperat ire with relatively high 
hu mdity The meteorological circumstances favour 
able to mosquito life and to the transmission of infec 
tion are thus not identical and no relationship need 
therefore exist between the distribution of the earner 
insect—the mosquito—in Nature and the distribution 
of endemic malaria 

Dr R J Tillyard deals with the Neuropteroid 
insects of the Hot Springs region of New Zealand in 
relation to the problem of trout food in vol 111 of the 
New Zealand Journal of Science and Technology (Nos 
3 and 6 1921) Observations made in various parts 
of the world as well as in other regions of New 
Zealand show that the larvae of caddis flies form one 
of the most important foods for the trout In the 
district under consideration Dr Tillyard states that 
the depredation caused by excess numbers of trout has 
e lormously reduced the original fauna of these and 
other Neuropteroid insects which serve as food for 
this fish In fact the present petition of the trout 
fisheries in the Hot Springs region is such that there 
is not enough food for the trout present It is clear 
that improvements can be effected along two distinct 
lines viz improvement of the MW supply and reghc 
tion in the number of trout A senes of recommend* 
tion* is made by Dr Tillyard In *rder to achieve 
thi* end 

Tim annual report of the Gresham s School Natural 
History Society for 1920 is an interesting and vatu 
able record of the work done by a school society 
which is active and keenly alive to the importance of 
regional survey work There are records of plants 
new to the district round Holt of the insects col 
lected by vanous members of astronomical pheno¬ 
mena observed at the school and of the first appear 
•nee of migratory birds in the neighbourhood The 
most interesting record among insects is that of the 
first fully winged specimen of the Hemipteron Nabts 
botfly ever taken in Britain, captured by G E 
Hutchinson at Ttdworth Penning* One of toe 
members C E G Bailey has perfected and patented 
a self tuning wireless apparatus which should prove 
valuable m expediting toe Work of wireless operators 
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in synchronising their apparatus to that of the t««e* 
mitting section 

Bulleiin 703 of the United States Geological Survey 
contains information on the oil possibilities In and 
around Baxter Basin Rork Springs Uplift Wyoming 
and is the work of A R Schultz Little work 
has hitherto been earned out in this area 
although geologically it has long been favoured as a 
likely field but latterly active interest has been taken 
in its development and consequently the presentation 
of this official report is of much importance The 
Rock Springs Uplift consists of an enormous dome of 
Cretaceous and Tertiary strata rising In the middle of 
the horizontally bedded rocks of the well known Green 
River Basm the dome itself being much warped into 
minor folds Baxter Basin is situate in the central 
part of this dome and consists structurally of a broad 
eroded anticlinal involving the Mesaverde Blair 
Baxter Frontier and Aspen senes (in descending 
order) of Upper Cretaceous age with probable repre 
sentatives of much older formations Oil occurs at 
several horizons but the Frontier ones the principal 
oil-beanng senes in Wyoming lies at a depth of some 
5000 ft below the surface which 18 almost the limit 
here for drilling In addition there are the extensive 
deposits of oil shale the Green River formation of 
Tertiary age surrounding the central area of the 
Rock Springs dome and development of these should 
prove successful Recent drilling on the Baxter Basin 
anticline has been earned out with promising results 
mainly by three companies small quantities of oil 
and a flow of gas at several hundred pounds pressure 
being obtained This is a field of which we shall un 
doubtedly hear more in the course of time and the 
Geological Survey officers are to be congratulated on 
the large amount of valuable preliminary information 
here published as an aid to its development 

In Bulletin 713 of the US Geological Survey 
(1930) there is an illustration of a recumbent cedar 
in vigorous growth t member of a grove of similar 
habit on a wind swept slope in Idaho Physio¬ 
graphers and students of forestry will like to com 
parp it with the drawing of Pinu* montana in its 
climbing attitude in Bruntueg s Le Parc National 
Suisse (Nature vol cvi p 466) 

We have recently received a copy of part 3 vol xl 
Mem Geol Surv India bv F H Pascoe dealing 
with the occurrences of petroleum in the Punjab and 
North West Frontier Province which though somewhat 
belated owing to the war and other circumstances 
makes a welcome appearance just when first hand in 
formation concerning our Imperial ml resources is re 
quired The mam petroliferous region occupies a belt 
flanking the Himalayas and traceable westwards from 
Simla though it is not clearly defined until the 
division of Rawal Pmdl is readied it extends for 
140 miles across the Indus through Kohat and Bannu 
and southwards into Baluchistan The altitude of this 
belt suggests relationship to two distinct systems of 
tectonic movement that of the Himalaya* to the 
east with their north west to south-east trend in this 
region and that of the Afghanistan Baluchistan 
system to the west a somewhat complex sene* of 
NO 3703, VOL IO7] 


I tectonic elements with a general awvfeg'sMiaih£2 
north to west here recognised as the Atftsdf,«■§ 
The belt lies th the re-entrant betum* threrlw 
systems and oecupke the site, of *> anOfwt mm 
valley (Ihdohrahm) much in the saofe way «* Htyg- 
petrokferous belts of Burma and Assam are ttkvMspfc 
with ancient river-courses GeotogMciiy the baft If 
divisible mto halves a northern and a southern, 
i separated by a broad synclinal ansa* The nortbecqi 
half embraces the occurrences of oil around Rawal 
PindL in the Kala Chittn Hills, at Kfeanr apd re tm 
trans Indus salt area the southern includes thoee bt 
the salt range with the seepages of the Khaaor Hlttfe 
Structurally the ml and gas are associated with anti¬ 
clines involving, rocks of Nummulltit or Mures age, 
the trend of these anticlines conforming, to the main 
tectonic features existent at the particular locabty at* 
which they occur Although the oocurrence of 
petroleum in this part of India has been known of for 
many yenrs exploration has not met with unqualdbed* 
success save in the case of the Attock Oil Co which 
has earned out de\ek>pmenta at Khaur The oft 
obtained at Khaur varies m specific gravity from 0-894. 
to o876 in the upper sands and from 0A77 to 0S40 in 
deeper sands and 1* generally darker in colour than 
Burmese oil The author regards the origin of the 
oil in this region as doubtful though it would seem 
to be indigenous to the Nummulitic beds its occur¬ 
rence in the overlying Muree beds being probably due 
to upward migration 

The subject of climatic conditions on the principal 
nr routes in the East Indian Archipelago has been 
recently dealt with bv Dr C Braak of Batqvia Dr 
Braak is of opinion that from an international point 
of view the air route from Singapore to Port Darwin 
is the most important Relative to the diffident 
conditions in the tropics and in temperate latitudes, 
he asserts that in the tropica higher temperature at the 
surface is responsible for lighter air for aeroplane* 
at the start but the wind conditions are said to be 
strongly in favour of the tropical climate Cyclones 
are rare in the \rchipelago their o c c ur re n ce beihg 
limited to the month of April and to th? late days 
of March and early days of May whilst ther* 1* 
usually onlv one in each year 'Hie variability of wtbd 
direction is relatively small and the wiftd variations 
are principally reinforcements and weakening* of the- 
monsoons A feature favourable to aerial navigation 
is stated to be the well marked and very regnfor daily 
variation in -most of the meteorological factor* SO- 
that choice can be made of the tune of day that 
affords the best flying conditions Details are grew 
of the surface winds as well as of the air m ov em e n t? 
in the higher level*. Monthly rain mea sure me nt * mat 
the number of rainy days are tabulated for many plate*, 
within the area The distribution of rainfall ofo* the 
day ik shown, as are else frequency. U tfrundsft 
relative cloudiness, and haziness It i* stated; timn 
when co mpariso n is made with the cHaretfo toqdftfo# 
m t e mperat e latitude* the oondHtaas re the* AiaM* 
petago may be called rather fa wwari de. 

In the Btdfotm of th* Central Heteorofogteef 0$» 
servatory of Japan (vol iH NA 3 T&ttyfr, 
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JpMftl Kwrftcmu and Hikotard Takd discuss, the cor 
rffMM between the fluctuation of solar activity a* 
4gmA by sun spots and facuta and the terrestrial I 
|»*oipttabpn of rain as measured at Tokyo vnd other 
Vtattttts in Japan and Japanese territory elsewhere 
tfre Greenwich records were drawn on for the solar 
dRd this periodogram method was applied to I 
TfeCM andito the rainfall statistics The investigation 
fufllsps from the paucity of the latter material which 
Ah. limited to a period of three years the authors 
Stale that only when the influence on the rainfall of 
Other than solar causes was eliminated bv the 
pcnodogram treatment was it possible to obtain any 
tfgmficant correlation coefficients at all Even so 
£h«r suggest that the relation between the solar 
activity and the precipitation is likely to be somewhat 
mdireot To the reader acqu-x nted with studies of 


bell s paper on the disappearance of gas when an 
electric discharge is passed through more or less 
exhausted tubes a subject he has investigated for 
the General Electric Co His observations cast 
serious doubt on th results which have been vb 
tamed by many previous workers according to whom 
Faraday s laws of electrolysis hold in gases Dr 
C i npbell fi ids on the contrary that the current 
arriving at the ele trodes is not related in any simple 
way to the ionisation and recombination—that is to 
the chehnc il reaction—tah ng pi ice in the gas The 
current for example at the cathode s made up of 
positive ions arriving and electrons leav ng and while 
the latter process is closelv con leeted w ith the former 
the two processes are not Ukeh to be connected w ith 
the rate of progress of the reaction m the gas w the 
same way 


th» kind it will probably a| pear that the amount of 
material used was inadequate to allow of even the 
ayMt tentative conclusions being based upon it The 
authors recognise the necessity fx further discussion 
and promise a more elaborate studv of the subject later 
Thi August issue of the Phil tophtcal Magazine 
Contains the concluding portion of Dr N R Camp- 


Aptm an interval of seven \ears the Geological 
Society of London has been able to resume the «sue of 
its annual index to Geo ogical 1 iteraturc Added to 
the Geological Society s Librm which is so com 
plete a work of reference both t > subjects vnd to the 
ourput of individual authors The present part (5* > 
bring? the matter down to the cl we of 1913 


Our Astronomical Column, 


Th* August Meteoric Dim lay —Mr W F 
Denning writes that on August 8 several fine meteor* 
ware observed bv him at Bristol and they belonged to 
the well known shower of Perseid* On August n 
watching for two and a quirter hours before mid 
jMghtv he counted 134 meteors although the moon 
in her first quarter was shining brightly nearly all 
Bie fame The display was an exceptional one as 
regards both the number and the brightness of the 
meteors Of the total number *>een 12a were Per 
seids and 12 belonged to the minor showers of the 
period The radiant point of the Per seids was it 
44°^ S7 9 hut it was not so shtrply defined is it 
sometimes la 

About 33 of the mete rs seen were equal to or 
brighter than stars of the fir t magnitude and they 
exhibited the swift motions ind lum nous streaks 
Which are characteristic of the August meteor swarm 

Clouds came over the skv at 11 so GMT and 
prevented observations in the morning hours but 
these probably occurred a verv nch exhibition ot 
meteors at places where the stars were visible On 
August la the firmament was partly cloudv at Bristol 
but there was a considerable number if meteors to 
he observed for in clear spaces thev were frequently 
•een though no continuous observat ons were made 
m *%o am GMT four Perseids were seen in 
Ha* than two minutes but immediately afterwards 
cfeaxia interfered 

lit C P Adamson of Wanbcme Dorset watched 
(h« sky during two and a quarter hours on the 
feyepfft&of August 11 and counted 131 meteors His 
mutta, therefore os regards the numerical strength 
•f tkm shower are in dose agreement with those ob 
t*b#i Bristol Mr Adamson found the radiant 
atfnt elongated from 43°+57® to 49®+s8° Of the 
number of meteors seen he savs there were 125 
PSnwMti end at least $0 per cent were equal to 
OT brighter tjiap first-magnitude stars 
^ Ttt Buw Qwwsr men th* Sim —.Three of the 
&*•<&*«?*» of (his o6*eo{ referred to In dost wwsk’s 

Observatory The object was seen shortly before 
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sunset the fact that it partook of the diurnal motion 
indicate 1 that it wav a celestnl body Prof Camp 
bell observed it with binoculars and noted that it 
still appeared stellar which favoured its being a 
nova If so it is probably the most brilliant since 
that of Tycho Brahe The approximate pos fa n 1 
R A oh asm N ded 16 0 lhe galactic latitude 
is about 40° The object does n t appear to have 
been seen since August 7 It mav be recalled that 
the great 188a comet and that of January iyio 
were seen close to the sun 

\ report from konigstuhl Observatory near 
Hei lelberg states that on the night of \ugust 8-9 a 
number of lum nous bands lay arross a clear skv 
from W N W to E S E thev moved slowly towards 
N N E growing paler as the dawn came It was 
conjectured that it might be the tail of the light 
object seen at Lick Observat rv on August " pass 
ing very near the earth It will be recalled that a 
somewhat simitar phenomenon was reported whan 
the earth passed through the ta 1 f the great iqmet 
of 1861 < n June 30 of that year 
It seems possible however that the present 
streamers may have been auroral as the cometary 
nature of the I ick Observatory object is still in 
doubt 

Continuation of the Ephkmekis of Erov —This 
planet was photographed at the Algiers Observatory 
in July within 3 of the predicted position The 
following ephemeris for Greenwich midnight u br 
Mr F E Seagrave corrected approximately by ob¬ 
servation — 

hm A . NDC ^ * A M Dtl 

Aug 20 23 2 j 41 ™ 30 I Sept 9 22 52" 56 13 5- 

2A 23 20 l8 12 52 13 22 45 22 13 57 

28 23 14 13 13 18 17 22 37 54 13 49 

Sept 1 23 * 3a 13 38 1 21 22 30 44 13 35 

5 33 o 23 13 51 25 22 24 3 13 16 

Values of log r log A, August ao 02240 98676 
September 25 0 2026, 98o$s The magnitude in mid 
September wUl be 105 the planet wiH thus be 
easily hcaesdble m ordinary telescopes Accurate ob 
servetions of position are desired 
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University Education in the United States 


T HE Washington Bureau of Education has lust 
issued Bulletin No 87 dealing with certain 
statistics of State universities and colleges in the 
United States of America for the year ended June 30 
19x9 This is an annual publication which was 
formerly prepared and published by the National 
Association of State Universities and contains data 
relating to ninety two public institutions of university 
rank The total enrolment in these State institutions 
for the year 1917-18 was 110900 as against >44331 
in the corresponding private institutions In 1918-19 
the lowest enrolment was 31 for the New Mexico 
School of Mines and the highest 8857 for the Uni 
versity of Michigan With regard to teaching staff 
the numbers in the State institutions vary from 7 to 
908 the latter being the number of teachers in the 
University of Minnesota in 1918-10 It is curious to 
find that the University of Michigan with its 8857 
enrolments shows an average of 30 regular term 
students per teacher while the University of Minne 
sota wth an enrolment of 6095 has an average of 
only 7 What is perhaps more cur ous s the fact that 
the total working income of the former is 3 069 587 
dollars while that of the latter s 3 462 361 dollars 
The fact that the institutions to which the bulletin 
has reference are passing through a stage of financial 
stringency very similar to that which is being expen 
encea by the British universities at the present tune 
gives an added interest to the publication In die 
American State universities just as in this country 
die cost of salaries has not risen to the same extent 
as the cost of living and as the bulletin very per 
tinently says unless the people wish to see their 
higher institutions stiffed with men of inferior ability 
it will be necessary to pay salaries sufficiently large 
to attract teachers of merit and ability University 
teachers in this country will recognise a familiar ring 
about this language! The bulletin contains a mass 
of statistics which have been compiled by the Bureau 
of Education in the hope that they will be very 
useful In the promotion of State campaigns for the 
more adequate support of higher education While 


one may express the hope diet American Sfetfc ua| 
verslbea and colleges will receive such pubhd supgqrl 
in the future as will be necessary for their dev«o|» 
ment it should be observed that already they reMfvt 
in the aggregate almost 73 per cent Of theft 
income from public funds In four States, I nde ed 
the percentage is more than 90 In due country, 
notwithstanding the recent additional grant m 
<00000 1 to the universities State aid is grsatM 
Inferior to the State aid which la given to pubm 
institutions in America 

Of (pedal interest is the question of students fdei 
in these universities and colleges At the outset 
must make a clear distinction between public and 
private universities or colleges in America The 
number of students enrolled in the public higher 
institutions amounts to about 31 per cent of the 
whole wh le the remaining 69 per cent are enrolled 
in pr vate or non State aided institutions As a rufc 
the former pay small fees In the case of New York 
University the income from fees Is as low as 3 per 
cent of die total income The average for the whole 
country in 1917-18 was » per cent of the total 
Income In the private institutions the percentage 
for the same year varied between 17 (Connecticut) 
and 87 (Alabama) with an average of 54 per cent 
the remaining income being derived mainly from 

productive funds or private benefactions So far 
as the State institutions are concerned there is no 
indication that students fees though lower than 
thtoe in this country are to be increased The cam 
pa&n to increase the income is apparently to be 
directed to obtaining increased assistance from public 
or State funds The plea for State aid is concisely 
expressed in the Words — When the State appro, 
prlates money to education It Is making a wise Invest 
ment which will yield manifold returns Liberal 
support of higher education Is good public economy 
and wise forethought for the future One may be 
allowed to hope that die Government of this country 
will ponder over these words Our home universities 
are sadly in need of further State aid 


Recent Work on Minerals and Rocks 


VT OW that questions of crystal structure and of 
■*■1 approximate isomorphism pity so large a part in 
chemical and physical conceptions the study of 
crystallography is no longer for specialists alone 
Students of many branches of science will welcome 
the re issue of J B Jordan s nets for making models 
of simple crystal forms (T Murby and Co London 
V) The older names can be covered by labels 
bearing those suggested in this edition though we 
should like to eee bipyramid substituted for 

pyramid throughout since no true pyramids such 
as those occurring in tourmaline are utilised These 
models were fanuhar in the Rojal School of Mines 
forty years ago and should now serve many future 
generations of students whose outlook on crystals has 
widened with physical research Their effective 

colours and their price certainly commend them 
A D Hall provides a very interesting memoir 
(Union of South Africa Geol Survey No 15 1930 
7* 6 i) on Corundum in the Northern and 

Eastern Transvaal in which the modes of occurrence 
and of working are fully illustrated The author In 
A chapter on The Problem of Genesis venr pro¬ 
perly directs attention to the tardy recognition of 
corundum as a rock forming mineral and lays street 
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on the experimental work of Morosewicz In 1899 
Corundum in the Transvaal arises from a granite 
magma supersaturated with alumina Hall holds that 
this supersaturation arises not through absorption of 
aluminous material from contact rocks but by re¬ 
moval of silica into those rocks along the roots of 
contact 

In Phosphate In Canada (Canada Depart of 
Mines No 396 ioao) Hugh S Spence describes and 
illustrates the well known occurrences of apatite in 
Ontario and Quebec and discusses works established 
In other parts of Canada where unported pboephatic 
materials are used The apatite Is to be co n sidered 
of igneous origin rather than to have been derived 
from the original limestones through which the 
pegmatite massea have pasted The associated 
minerals such as pyroxene scapohte and phlogbphs 
are described At Huddersfield Quebec aSStte 
occurs in crystals more than an inch hi diameter, and 
fluorspar which is here abundant in qeldte, assuipss 
a deeper viotot colour in dose proximity to tt An 
emanation influence naturally suggests Itself 

The minerals of saline lakes notably cpso mit% are 
dealt with by L Retaiecke In Mineral Deporits be¬ 
tween LBooet and Prmee George British Columbia 
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Geol. Survey, Mem 118 mao) R Lockhart 
1 M " fhe Salt and Gypaum Resources of South 
"a'* (Gaol Surv S Australia Bull 8 1931) 
“ "*7 OOrtnects the salt of the lagoons of the 

|_„_naula between Spencer Gulf and the Gulf 

pi St Vincent with cyclic. salt imported aerially 
ifMWg long ages from the sea The supply thus given 
to the souls drawn on to the lakes with of course 
eOtud addition from salt-dust now falling on their sur 
faces and depends on conditions of dryness whereby 
the local water table does not rise dangerously high 
The meteorological features of the region arc veil put 
forward The depostts of gypsum are similarly attri 
buted to cyclic matter which has been redissolved 
and carried by the saline ground waters (p 90) into 
lake depressions On the margins of these it eva 
porates and becomes blown up into dunes There are 
also some occurrences of gvpsum in a more normal 
and less Interesting manner in Camozou. rocks 
The graphite deposits of the world outside the 
United States are reviewed with maps in a valuable 
paper by A H Redfleld ( Foreign Graphite m 1919 
U 5 Geol Surv Min Resources 1919 part 11 
No* la 1921) This p imphlet should stand beside 
our text books of mineralogy which constantly require 
the refreshing influence of general surveys of this 
nature Though the commercial aspect is naturally 
paramount the names of localities and the references 
to literature will be of service to the student 
The work of R E I tesegang has added consider 
ably to the interest of zoned and banded deposits 
P A Wagner (Trans Geol Soc S Africa \ol xxm 

6 118 1931) describes the Nature and Origin of the 
rocodile River Iron Deposits in the Rustenbucg 
district of the Transvaal He compares them wJB 
those of the Lake Superior region and holds that the 
hiematite and hydroxide masses are concentrations by 
downward percolation from beds of sidente and fprru 
ginous chert In some cases alteration in place has 
led to the formation m chert of magnetite haematite 
or brown hydroxide alike pseudomorphous after 
rhombohedral sidente 

Olaf Holtedahl (Amir Joum Set vol cci p 195 
19a*) reviews old and recent work on the zoned con 
cretioni of calcite in the magnesian limestone of 
Durham pointing out the reasons that have led Eng 
hah geologists to regard them as mineral structures 
arising through secondary alteration Their resem 
blance to some of the pre Cambrian structures 
claimed by Walcott as algal (Camasia Newlandia 
Graysonu etc) inspires the author with caution in 
dealing with these older specimens 
Mineralogists cannot afford to overlook the paper 


by F W Clarke and \\ C Wheeler on The In 
organic Constituents of Marine Invertebrates (U S 
Geol Surv Prof Paper 102 1917) with its important 
senes of analyses of the hard parts of a wide range 
of living creatures The proportion of magnesium 
carbonate to cacium carbonate bears of course on 
the much-discussed origin of dolomite and it is shown 
that organisms capable of depositing calcite may 
accumulate magnesium by isomorphous substitution 
while this cannot take place when the hard parts are 
formed of aragonite The utilisation of magnesium 
is very distinctly favoured by warm conditions speci 
mens from Arctic or Antarctic waters or from very 
deep waters showing relatively small proportions 
Cnnoids for instance from 47 0 N lat and a depth 
of 1000 metres may yield 9 per cent of magnesium 
cirbonate while 13 per cent commonly occurs at 
similar depths near the equator A btoogual problem 
of much interest ts here Opened No such authorita, 
five and detailed analyses have hitherto been avail, 
ible As was already known alcyonaria generally 
ire rich in magnesium carbonate An eouatoriaf 
sjecimcn f PhyUogorgta querctfolia is here shown to. 
contain 1573 per cent The influence of these facts 
on determ nations of specific grayity in fossil forms 
should of course be noted 

1 he rhyolites of Lipari including the familiar 
obsidian of the Rocche Kosse have received com 
plete and critical examination and analysis from 
H S Washington (Amer Jourtt Set fourth series 
vol 1 p 446 1930) It is shown that in the glassy 
varieties ferrous oxide predominates largely over 
ferric oxide while this condition is reversed in crystal,, 
line types It is suggested that the glassy state 
retains more nearly the constitution of the igneous 
magma while oxidation occurs as the gases are per 
mitted to escape 

W R Browne provides a new study of differentia 
tion in an igneous mass through the sinking of 
crystals and later extrusions in hts description of 

The Igneous Rocks of Encounter Bav South Aus 
tralia (Trans Roy Soc S Australia vol xhv 
p 1 i)2o) In the same volume p 300 W Howchin 
reviews coarse fragmental structures of various kinds 
m rocks citing Australian examples and he usefulh 
directs attention to the influence of desiccation in¬ 
breaking up a sediment in an early stage of its his* 
tory The drying mud of lakes is an example Attorn 
tion may be directed to the moderate price (101 6d > 
of this volume and of some other illustrated publics, 
tions from our federated Commonwealths in the hope 
that the enterprise displayed may react on issue* in¬ 
die homeland G A J C 


Plant Peats and their Control 


By Dr William B Bhikrley 


, T*HE Report on the Occurrence of Insect and 
* Fungus Pests on Plants in England and Wales 
for the Year 1919 ’ 1 which has just been issued by 

S Intelligence Department—Plant Pests Branch of 
Ministry of Agriculture and Fisheries marks a 
My definite step Tn the recognition tn this country 
of foe danger to our food crops from diseases caused 
bgr insects, fungi bacteria etc This disease-survey 
work was originated bv a sub committee of the 
Technical Committee of the late Food Production De 
pertinent which was formed to advise the department 
. 
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on questions relating to plant disease and insact pests 
A few honorary correspondents scattered throughout 
the country forwarded monthly statements relating to 
diseases and pests in their own particular areas and 
at the dose of the year these were summonsed by 
the sub-committee and a Report on the Occurrence 
of Insect and Fungus Pests during 191* ” was pub¬ 
lished This was the first time mat any successful 
attempt had been made to gather together and 
systematise data relating to the incidence and spread 
of plant disease in this country With the experience 
gained the work was continued In a more efficient 
manner, and a report for 1018 issued There has now 
appeared foe present and somewhat belated report 
for 1919, and a compar is on of these three publication* 



show* a marked progrew m width and mdusivenes* 
of vision A man of valuable data baa been accumu 
lated and the Ministry by becoming acquainted with 
those areas where disease is most senous is In a 
better position to advise and to urge measures of 
control Further the Ministry must lead the way, 
and bv the recognition of those diseases most respon 
slble for heavy losses, it will be enabled to suggest or 
Institute policies which will lead to the prevention of 
the present appalling waste of foodstuffs 

The report for 1919 « dtvded into three sections 
the first being a tabulated and summarised list of 
the correspondents’ reports on insect pests received 
during the vear The second section is a complete 
and up-to date hand list of the authenticated fungus 
diseases m the country and if expanded and elaborated 
would form 4 very useful reference book for plant 
pathologists filing a niche at present singularly 
empty The th rd section is a summary of metooro 
logical data with which the ncidcnce and spread of 
discise might be correlated The report Is a notable 
achievement and a fine example of the solid scientific 
work which quetly and unassumingly is being 
carried out by this branch of the Ministry of Agn 
culture Much credit is due to Messrs Fryer and 
Cotton who in the face of not a little discourage 
ment and lack of aid have earned this work 
through to such a pitch of efficiency and permanent 
value . 

There are naturally many features at which one 
could cavil but these are due primarily to the 
ex gencies of the incomplete and voluntary system on 
vhich the field reporting necessanlv is based and 
upon the innate difficulties in the reporting itself Thus 
wh 1st it is important to learn that a particular disease 
is present in certain localities on specific dates the 
really important thing in this connection is to find but 
what if any relation exists between the several out 
breaks and what relaton the outbreaks bear to 
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climatic condtooos and disparriva 
acquiring of such knowledge 
abU piece of research, neemr 
of a Urge W«»s«l of hlgl 
and these the country does not possess, nbr 
until pUnt disease 11 regarded a little moe* 
by the university and the farming mind AgaUrrMt 
learn that Mosaic Disease is present U 
grown in the open it interesting but one WMjW 
like to know exactly what percentage of the pUtnf 
are killed or sterilised bv this disease or at those hi 
bearing what percentage of a normal yiald it flU 
tamed and what is the financial lost incurred by tht 
trade ? The present lack of standardised criteria « 
loss estimation it very unsatisfactory However, 
these are questions easv to ask and almost If /I0< 
quite impost ble to answer and only slightly detract 
from the value of this report as a foundation for 
epidemiological study in plant disease 
But the preparation of such a report as tins ha* a 
far greater value than its local interest Plant 
diseases are no respecters of diplomat* or political 
boundaries The disastrous spread into this country 
of American gooseberry mildew or wart diseata m 
potatoes of citrus ranker and chestnut bark disease 
into America the wiping out of the coffee industry 
in Ceylon bv the introduction of the coffee leaf diaeaaa 
into that island—the remembrance of these among 
many examples that could be quoted should convince 
everyone of the critical importance of an accurate 
and systematic survey of plant diseases in order that 
undesirable aliens may be excluded or if found to 
be present crushed whilst still 1 mited In distribution 
The control of plant disease In our crops is «0* 
of the most vital factors in agriculture to-day and ih 
the lean years to come when every ounce of food 
will be an asset the knowledge gathered together id 
such reports as this will be a very material aid fft 
the struggle to provide the nation s sustenance 


Studies of Shore Pishes 1 


IN m the Thor under the rialful hands of Dr 
Johi Schmidt was that devoted to the careful search 
of the Mediterranean and the rifting of the work of 
Grassi and Calandruccio In regard to the spawning 
of the eel and the murenoids 
In tbs course of this work many young shdre-fisbes 
were encountered and M Louis Fage has given 
on excellent report thereon Some of them art 
common to British waters as well as to the Meditor 
ranean whilst others such as Macrorhamphosus 
Anthias Callanthias and Uranoacopus are more 
characteristic of the southern waters Though the 
shores of the Mediterranean are rich they fall far 
short of the plenitude and variety of the shore- 
fishes of Japan Of the twenty families encoun 
tered thirteen have pelagic eggs and seven demersal 
The striking changes between the adult outline 
and that of the young are well shown in such 
species as Macrorhamphosus teolopax the gurnards 
Serranus oabrtUa, and AnOuas ulcer The illustrations 
appear to have been made from preserved specimens, 
and m a characteristic form like the grey gurnard in 
It* early stage the pectorals fail short of the actual 
proportions (if Prof Prince s figure from life, Trans 
Roy Son Bdm., vol xxxv, pi xvil Fig c) 

Perhaps the most interesting part of M Fage’s 
memoir is the introduction in which he discusses the 

Musual Paris, Pp ih- (Cop«pac*a And frad B0* sad Co >91! ) 
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problems connected with the reproduction of the 
Teleosteani Amongst other features he believes fr i t h 
Giard that the embryology is condensed as we advance 
to the north yet that the pelagic embryos are specially 
adapted to the colder waters Thus, taking die gearia 
Sebastes and Scorpsena the latter having two sub- 

S enera fiehcolenus and Scorpsena it is found that 
ebastes mannus is rare south of the Faroes and Hi 
viviparous The widely distributed HeliColenut d*t~ 
tyloptens Delar reproduces m winter m n ort h ern 
waters and the larvae agree with those of other Scot. 
p®md« On the other hand Seorpaena porcut and 
S scropha in the southern waters are developed in 
summer and their early pelagic stages have enormous 
pectorals for sustaining them The larval stage* of 
some of the fishes from southern waters are prolonged, 
eg Arnoglostus latema Will as shown by Dr 
H M Kyle undergoes metamorphosis in northern 
water when 16 mm long but in the Bay of Biscay 
when 26-to mm in length 
M Fage attribute* the wide distribution of fbe 
young forms of certain shore-frequenting species to the 
cyclonic currents of the Mediterranean , but be hM to 
except die young of the genus CatllonymUs. A wider 
view of the subject however create* doubt a* to 
the general applicability of such an explanation In 
connection with the adaptation* of the l*rv* he 
forms two groups (after Dollo) vi* the nectUm and 
the _ phntiqut The slow forms espedafljr (he 
benthal develop organs for maintaining «qyd*briu« 
in the plankton, such a* long ventral, or pectoral Hue 
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jtofcgated dorsal fins, but the author does not 
ip the (low lumpsucker, which has none of 

kge refers to positive and negative helio- 
la the lame, the former being illustrated by 
Iftfaepture of the young Capros aper much nearer the 
tuaieip by day than by night, and the latter by the 


passage of ParacentropHsHs hepatus from considerable 
depths by day to a more superficial area by night. 
The study of this subject, however, is still in its 
infancy. Many other interesting features are instanced 
by the author, whose memoir forms an important con¬ 
tribution to the subject of the larval forms of shore- 
fishes. W. C. M. 


The Lac and Shellac Induatry in India . 1 

By Da. A. D. Iuus. 

AT the present time India holds what is virtually Pruning and pollarding are highly desirable, for the 

a monopoly of lac production, and no satis- lac insect is dependent upon the existence of young 

factory substitute has yet appeared on the world's shoots in the right physiological condition. The 

pMfkets. This monopoly cannot, however, be re- extent and frequency with which the trees can be 

garded as a sinecure; other countries are likely to safely infected to yield the optimum crop need to 

be found suitable for lac cultivation, and the present be ascertained. It is also necessary to acquire 

hut) value of lac and its importance to many definite Information whether the best results are 

Western industries render it urgent that the produc- likely to be obtained from the establishment of lac 

poq Of this substance should De encouraged along nurseries composed of young trees of convenient size 

unproved scientific and economic lines. The propaga- under careful cultivation, or whether little benefit is 

non of lac is still very carelessly carried out, and its likely to be derived, as compared with the present 

qpe{h ods of collection need much improvement. The system of relying solely upon existing trees growing 


r wide areas. On the techno- 


seasonaUy, and there is much injurious market . logical side much improvement is possible; 


■peculation. The bulk of the world’s lac comes from | to ascertain the best "and most economic methods of 
Chota Nagpur, Orissa, the north-eastern half of the I dealing with lac in all stages of its treatment—from 
Central Provinces, some western districts of Bengal, the condition when it is received as stick-lac up to 
*qd from part of the Mirxapur district of the United the final products of shellac, lac-wax, and lac-dve. 
Provinces. Out of the ninety or more trees which The present system is primitive and often uneconomu, 
have been recorded as hosts for the lac insect and adulteration is frequent. 

(Tachardta lacca ), the most important include 1 The problems are highly complex and involved, 
Schltuhena tnjuga, Butea frondosa, Ztsyphut jujuba | an d this fact is fully appraiated by Messrs. Lindsav 


3 ascertain the best and most economic methods of 


and xylopyrus, together with species of Acacia, Ficus, 


recommending that a 


etc. These plants contain much gummy or resinous laboratory be established in India. Under the exist- 
matter or are rich in latex. Lng svstem most of what research has been done at 

The problems concerning lac production are mani- I all has been carried out partly by the Forestry 

fold, and may be roughly divided into (i) botanical, 1 Department at Dehra Dun and partly bv the Agri- 
(a) entomological, (3) chemical, _ (4) cultural, and 1 cultural Department at Pusa. Neither of the research 
(5) technological. On the botanical side we need Institutes located in the above places has the neces- 
moce especially to determine the optimum conditions sary stall available for the work. The choice of a 

which conduce to the food-plants yielding a heavy site for such a laboratory 19 likely to prove difficult, 

crop of lac. It also needs to be ascettained how far as there are many factors to be considered The 

It U possible by cultural treatment to stimulate the sine qua non is that it must be located in an Im¬ 
plant’s production of those substances which are portant area of lac production, where the problems 


utilised by the insect in lac secretion. On the entomo¬ 
logical side the most important problem i? to deal 
wttfi the enormous number of parasitic and other 


can be studied on the spot. Such a laboiatorv would 
be devoted primarily to the study of the growing crop 
in relation to its environment. Its first aim presum- 


lA«sct» which annually destroy a prodigious amount 1 ably would be to obtain exact and trustworthy in- 
U l«c, either directly or indirectly. It Is extremely formation bearing upon the many problems involved, 
unlikely that any marked improvement in lac culture At the present time we need new ideas and truvt- 
-wUl result until this complex problem has been , worthy knowledge. Much that is published is largely 
thoroughly gone Into. On the chemical side wc need a repetition of what has appeared previously; the 
la know what plant substances are essential as food | game statements, and often the same errors, have re- 
fe taw material for the lac insect. Once the bio- appeared with perennial regularity, and little or no 
cMtnislry of this problem is understood, it will pave real progress has resulted Messr-. Lindsav and 
mb way for a better undetstanding of the reauire- Harlow’s bulletin is a useful risumd of the present 


the way for a better undet standing of the require- 
mants Of the insect and open up a whole field of 
dw eanch into the cultural conditions necessary. 
Under the latter heading are many other problems. 


Harlow’s bulletin is a useful risumd of the present 
position of the problems concerned, and the sugges¬ 
tions which they bring forward will, it is to be hoped, 
receive the fullest consideration bv those whose duty 
it is to develop and influence our means of utilising 
the natural resources of India. 


T*\1L E. H. HANKIN has made some interesting 
V observations on the * flight ” of flying-fishes 
fProc. Z00L Soc. London, 1930, pp. 467-74, 9 figs.l. 
H», concludes that much depends on the atmospheric 
§mdlti«ne. On a very still evening in the Arabian 
Jag. ha noticed that the length of a glide after leaving 
me sr«|er was only about a metre, and the fishes 
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Flight of Flying-ft* he*. 


showed much lateral Instability. During the same 
voyage, but in sunshine and with a tight wind, the 
longer flights attained to between aoo and 400 metres 
ip length. The pectoral fins are usually in the “ flat ’• 
position, i.«. extended in the horizontal plane. Some¬ 
times the wings are slightly inclined upwards, with 
the outer part of the fin at a higher level than its 
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base. This is the usual position in slow.speed flight. 
In rare cases the fins are inclined very slightly down* 
wards, and this " down ” position is probably used 
for flight at highest speed. Now soaring vultures 
have their wings in the “up ” position for slow-speed 
flight, and use the “ flat ” wing-disposition for flight 
at high speed. 

A further resemblance between flying-fish and soar¬ 
ing vulture is indicated by the observation that the 
tips of the pectoral fins may be bent up, forming an 
angle of perhaps 45° with the rest of the fin, which 
is comparable to the bending up of the terminal ouills 
of the vulture’s wing during horizontal soaring flight. 

Dr. Hankin confirms the conclusion that while 
there may be flapping of the pectoral fins at the 
start, there is none after the fish has got well under 
wav. A speed of 10 metres per second was observed 
during eight seconds, and a maximum of 30 metres 
per second is probable. Taking advantage of species 
of Exoccetus with coloured pelvic fins, Dr. Hankin 
was able to discover how* the displacement of these 
is used to check the velocity in both high-speed and 
low-speed flight In a species with the pelvic fins 
small in size and placed far forwards, therefore un¬ 
suitable for checking speed or for steering in* the 
vertical plane, the fishes at the end of their flight 
steer downwards by drawing the pectoral fins back 
through an angle of about 45 0 They then plunge 
head foremost into the water without any visible 
attempt to check their speed. 

It seems that flying-fishes sometimes make mis¬ 
takes as to the suitability of the air for flight. They 
may emerge with low-speed disposition when high¬ 
speed disposition would have been appropriate; they 
may emerge tail “up” when they should have tried 
tail “down.” Thus their "flights” are often in¬ 
voluntarily short. 


University and Educational Intelligence. 

I.ONDON.—The Ph.D. degree in the faculty of 
science has been conferred on the following Connell 
Boyle (Roval College of Science), for a thesis entitled 
"Studies in the Ph)sio'ogy of Fungi”; Sri Krishna 
(East London College), for a thesis entitled "The 
Condensation of Phenols with Acid Anhydrides, with 
Special Reference to Coumarin Isabel Soar (Birk- 
bcck College), for a thesis entitled "The Structure 
and Function of the Endodermis in the Abietinese ”; 
Nellie Barbara Bales (University College, Reading), 
for a thesis entitled ‘ Monograph on the General 
Morphology of Aplysia punctata ”; Frederick H. 
Newman (Royal College of Science, and University 
College, Exeter), for a thesis entitled "The Absorp¬ 
tion of Gases in the Electric Discharge Tube and 
George N. Pell (University College), for a thesis 
entitled “The Trajectory of Bombs Dropped from 
Aircraft.” 

The Bureau of Education, Washington, has issued a 
pamphlet'dealing with the opportunities for the study 
of medicine in the United States (Higher Educational 
Circular, No. 22). The system of education in the 
United States is first briefly surveyed, and details are 
given of the preliminary studies and examinations 
necessary in order to enter a medical school. The 
medical curriculum is then described, and a list of 
the medical schools is given, with notes on their 
numbers of students, graduates, and teachers, and the 
fees. Other sections of the pamphlet deal with the 
expenses incident to an education in an American 
medical school, social opportunities, and scholarships 
and loan funds. Of the 85 medical colleges in the 
country, about 60 are open to both sexes, 

NO. 2703, VOL. 107] 


[Avgos 

Calendar of Scientific Pioneer*. 

August II, in* BMae Pascal died._A rettabu* 

philosopher, mathematician, and physicist, the author 
of the “ Provincial Letters" and the “ Pen* 4 es/’ 
Pascal spent the earlier part of hit life in scientific 
studies. He made the first calculating machine, 
measured heights by the barometer, and with Fermat 
founded the theory of probabilities. 

August II, IMS. dean Baptiste Joseph Dshuubr* 
died.— During the French Revolution Delambre with 
M6chain made the geodetic measurements which 
formed the base of the metric system. He succeeded 
Lalande at the College de France, and distinguished 
himself as one of the secretaries of the Paris Academy 
of Sciences. His great “ History of Astronomy ” was 
published during 1817-ai. 

August II, 1166. Charles PrMJrie Qerhardt died.— 

An Alsatian by birth, Gerhardt became an assistant 
to Liebig, held a chair at Montpellier, and during the 
years 1848-55 resided in Paris, where he published 
nis “Trait6 de Chimie organique, ” which contains his 
important views on the structure and constitution of 
chemical compounds. He died at Strasbourg, where 
a monument is to be erected to him. 

August II, ISM. Josiali Dwight Whitney dM.— 
Graduating at Yale in 1839, Whitney rose to a fore¬ 
most position among American geologists. In 1865 he 
became professor of geology at Harvard. 

August 23, 1712. Henri Lewis Dwhamei du 

Monetau died.— A botanist, physicist, and technologist, 
Duhamel du Moncrnu had an unrivalled knowledge 
of timber, and as Inspector-General of the French 
Navy contributed to the advancement of naval archi¬ 
tecture. 

August 23, 1IM. Charles Auguste ds Owdsmh 

died.— A French military engineer, Coulomb made 
important researches on friction, invented the torsion 
balance, and discovered the laws of the attraction and 
repulsion of electrified bodies. He was an original 
member of the French Institute, and was employed 
by Napoleon as an Inspector of Public Instruction. 

August 23, 1335. Leepoldo Nob* died.— Nobill, who 
was professor of physics in the Archducal Museum at 
Florence, is remembered for the introduction of the 
astatic galvanometer and the thermoelectric pile. 

August 24, 1M4. Maria Ounitx (Bed.— A native of 
Germany, during the Thirty Years’ War Maria Cunitz 
removed to Poland, where, with the assistance of her 
husband, she compiled her astronomical tables, 
“Urania propitia . . .’’ From her universal accom¬ 
plishments she was called the “Silesian Pallas.” 

August 24, 1132. Niootas Ltonard Sadi Carnot died. 

August 24, IMS. Rudolf JuHns Emmanuel Ofaushw 
died.— Both famous physicists, Carnot and Clausius 
are among the founders of thermodynamics. The son 
of the “ Organiser of Victory,” Carnot was bom in the 
Luxembourg in 1796, passed through the Ecole Poly¬ 
technique, and served in the Army. His essay of 
1824, " Reflexions sur la Puissance motrice du Feu,” 
cal'ed by Kelvin an “epoch-making gift to science,” 
for many years remained unnoticed. Clausius was 
bom in i&j, and as a Privatdopent at Berlin in 
1850 re-stated Carnot’s principle, enunciated the 
second law, and afterwards developed his conceptio o 
of entropy, His "Die mechanise!) Wlrmetheorie” 
appeared In 1867. While Carnot’s work was the out¬ 
come of his study of the steam engine, that of 
Clausius led to the araUcation of scientific principles 
to its improvement. The kinetic theory of gases also 
owes much to the labours of Clausius, who fdr some 
years was professor of natural philosophy at Bond, 
where Hertz was his successor. B. C. S, 
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Societies and Academies. 

Paris 

. si SdMCM. August 1 —M Georges 

—# In the chair —The President announced the 
death of M Edmond Penner —A Laerelx The 
mlneralogical composition of rockallite Dr Char 
not has recently made a successful landing on the 
Island of Rockall examined its geological structure 
ami collected specimens of the rocks The present 
paper contains an account of the mineralogical 
chemical, and spectroscopic examination of some of 
these —L M h-bh and R CtrlgheUl The distnbu 
tion of iron in plants Figures are given of 100 
determinations of iron in various organs of forty 
species of plants The quantities found are verv 
small, varying from 1 to 362 parts of iron per million 
of diy plant material Young organs buds and 
leaves contain more iron than the older ones —A 4 s 
OMUMat and G A Htaualech The conditions of the 
emission of the spark lines by the electric arc Con 
dttxons of experiment were devtsed so that the effects 
of cooling the metallic vapours or the electrodes 
of heating the electrodes and of varying the chemi 
cal nature of the medium m which the arc was 
strode could be studied The results prove that 
spark lines are always emitted when the current of 
tne electric arc is obliged to pass through media 
(vapours or gases) possessing a relatively low degree 
of ionisation—that is to say offering a strong re 
distance to the passage of the current This amounts 
to saying that the emission of spark lines is related 
to the existence of intense electric fields —1 Antoine 
Perfect ensembles discontinuous throughout —J 
Kaaip 4 4 s Pirtet Certain systems associated with 
equations of finite differences or with partial linear 
differential equations —H Begfcln The Anschutz and 
Sperry gyrostatic compasses —M Charcot An ex 
pedltion of the Pourquot Pas to Rockall An account 
of the landing of two men on the island on June iq 
and of three men on July 1 for the purpose of col 
lectlng specimens of rocks and algse —E Dabols 
The minimum potential of electric discharge in 
hydrogen at low pressures A further study of the 
variations produced in the discharge potential by the 
occlusion of hydrogen bv the platinum wire electrode 
—H Pttaboa The resistivity of selenium The re 
slstance of liquid selenium falls rapidly as the tem 
perature rises the loganthm of the resistance being 
a linear function of the temperature While the re 
ststance of liquid selenium is defined by the tem 
perature, this is not the case with the solid grey 
selenium, the resistance of which depends upon Its 
previous heat treatment—M Ssavagsot The re 
tarded solution and premature precipitation of 
camentite m eutectic and hypereutectic carbon steels 
—A Psariiat The system bromine-tellhnum The 
nature of the lower bromide of tellurium Since 
bromine has no solvent action on TeBr, the thermal 
study 11 reduced to that of the system TeBr«-Te 
No indication of the compound TeBr, was obtained 
from the metallographic or thermal analysis but 
this substance was proved to be present by heating 


tjw o sublimates differing 1 


these was TeBr, and the other a mixture 
of tellurium and its tetrabromide in the proportions 
required to form TeBr, Hence the lower bromide 
Would appear to exist in the gaseous state but is 
Unstable in the solid state decomposing into tellurium 
and tbs tetrabromide on solidification —P Weeg 
The otlines* of fatty bodies The property of ollinest 
fir greasiness valuable In lubricants is not capable 
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of exact definition The molecular volumes of a 
considerable number of lubricating oils fatty and 
mineral, have been determined by cryoscopic or boil 
ing point methods and it is shown that in general 
the oibness or greasiness of an oil diminishes as the 
molecular volume decreases —V Aager The equili¬ 
bria of tn tetra and penta valent vanadium in con 
centrated sulphuric acid solution — C D ZeagbsUs 
The detection (f nitrogen in organic compounds 
The compound is heated with a reagent consisting 
of soda lime (tw o parts) and copper powder (one 
part) and the ammonia evolved detected by the 
formaldehyde silver nitrate reagent previously de 
scribed by the author Test* with a large number of 
different types of nitrogen compounds are given the 
limits of delicacy ranging between 005 and 0001 
milligram of nitrogen —E R«ag«4« ana J Ctostre 
The estimation of water in transformer oils The oil 
is heated to 8o° C in a current of dry air and the 
escaping vapours are cooled with solid carbon dioxide 
or liquid air E E BUUe The preparation of the 
acyclic 8-diketones Glutanc diethylamide is con 
densed with an alkvl magnesium bromide The re 
action does not proceed normally much gas being 
evolved but the «-d ketone is formed w ith a yield of 
25 to 30 per cent Dipropionvlpropane and difutyrvl 
propane have been prepared bv this methxl their pro 
perties and reactions are described —H Osalt and R 
Welch Additional properties of the keto enolic double 
linkage A study of tne reactions of one of the three 
isomeric phenylpvruvic esters with ammonia and 
diethylamine—R Fosse an! G LaaJe Svntheses 
of cyanic a id and urea bv the oxidation of organic 
substances amides nitriles and mctlnlcirbvlamine 

M Samec and Mile Anka Maver The synthesis of 
amvlopectm bv the phosphoric etherification of the 
ervthroamyloses —J Ssvornia The middle atlas of 
Morocco —Ph Wehrk The notion of period in the 
study of the nuclei of pressure vamtions—A Car 
pea tier The presence of Cvcadophvtes in the 

Wealdian laver of h£ron—L Blsringhsai Re 
searches on the hvbnds of flax (Imum usttatust 
mum)—A G si Ilk raiond Cvtological observations on 
the bud of Elodea ranaiensn —G Bertrand and 
Mme M Rosenblatt The general presence of man 
ganese in the vegetable kingdom According to 
Maumen6 certain plants are fre* from manganese 
The authors’ analyses show that none of the ex¬ 
ceptional cases cited bv Maumen£ can be retained 
manganese is present in all plants without excep 
tion —S Metalnikew and H Gaschcn Immunity and 
hypersenslbilitv in the caterpillar —R Sastrac and 
C LavadlH The treatment of svphihs by bismuth 
\ detailed account of the treatment and lesults in five 
cases 

Svdmt 

Linasta Society of New Soatb Wales June 29—Mr 
G A Waterhouse president In the chair—G F 
HIM Notes on some Diptera found in association 
with Termites In opening up galleries of Afosfo- 
termrs dam tnten « and Calotermes irregularis the 
author frequently found larvae and pupae of Trv- 
paneidae and Svrphidae he describes one specie* 
belonging to each familv that in the Syrphidsa being 
new —Vera Irwin Smith Studies m life histones of 
Australian Diptera Brachvcera Part 1 Stratio- 
myndae No 2 Further experiments In the rearing 
of Metofoma rubrtceps Attempts to rear the larval 
M rubrlcefs from the egg have met with considerable 
success, and it has been found possible to breed from 
mes reared from the larva in captivitv The cycle 
from larva to larva of the next generation has been 
obtained but the bred larva, all perished at an early 
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-stage, so that the cycle has not been quite completed, 
and the fength of time passed in the ‘larval state is 
still unknown.—Dr. R. J. TByard: Revision of the 
family Eusthenlldae (order PeTlaria), with descriptions 
of new genera and species. The EusthenHdte are 
described as a distinct family possessing only archaic 
family characters. To the three genera and four 
species which have been described the author adds 
two genera and seven species, all of which are de¬ 
scribed for the -first time. The known distribution of 
the family is Tasmania. Victoria, New Zealand, 
mountains of East Australia, and southern Chile, and 
is regarded as an argument in favour of an Antarctic 
origin of the Peflarla —Margaret H. O'Dwyer: Pre¬ 
liminary report oh the nutritive value of certain Aus¬ 
tralian grasses. A number of grasses grown at the 
Botanic Gardena and at various State experiment 
farms have been analysed with the view of deter¬ 
mining their value as foodstuffs, in order that the 
results might be of value for comparative purposes 
the material was obtained so far as possible at the 
following well-defined stages of growth —(1) About 
half-wav between the time when it begins to shoot 
and the flowering period, (a) early flowering period, 
and (■}) when the seed Is quite set. The paper com¬ 
prises a preliminarv discussion of the methods used 
and the results of the analyses. 

Caph Town 

Roval Society •! Sooth Africa, June iS.~Dr. A. 
Young in the chair.—V. H. Briak; A preliminary 
genetic study on the osteology of the Griquas.—E. 
Mowhory; Note on the life-period of the over-voltage 
compounds. A series of experiments has been 
carried out to determine the effect of changes in the 
speed of the commutator upon the measured over¬ 
voltage of various cathodes in dilute sulphuric acid. 
The commutator was rotated at speeds varying be¬ 
tween 300 and 1500 revs, per minute, and an interest¬ 
ing set of curves was obtained bv plotting the observed 
over-voltages against these speeds. The relative rates 
of decomposition or decay of the over-voltage com¬ 
pounds are shown bv these curves. Those of rinc and 
chromium are so stable that no perceptible change of 
potential occurs within the time-limits oft^e experi¬ 
ments. The hydrides of silver, platinum, and graphite 
show signs of decay after one-twentieth of a second, 
those of copper and cadmium after one-thirtieth of 
a second, whilst those of lead and nickel appear to 
be decomposed with verv great rapidity 

lulv ao—Dr. J. D. F. Gilchrist, president, in the 
chair —E J. Kamila • The effect Of sunlight on 
suondarv batteries—Dr J. D. F. OlkfirUt: Note on 
the pectoral fin of Achiru* (a species of sole). 
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tion 1 No 4 Pp. 153+5. (Constantinople: Ministry 
of Interior, Dept, of Refugees.) 

Ministry of Finance, Egypt: Survey of Egypt. The 
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Mnncvn!. Pp. iv+91. (Firenze: B. Seeber.) 

Die Ursachen der diluvialen Aufschotterung Und 
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University and Civil Service S*l»riea. 

U NIVERSITY teachers, and not least those 
outside Oxford, will be grateful to the 
provost of Worcester College for his outspoken 
letter in the Times of August 15, in which he 
contrasts the higher salaries in the Civil Service 
with those of university professors and tutors in 
Oxford. The correspondence which this letter has 
evoked is most interesting, and raises certain 
points which have not escaped notice in these 
columns. 

It may be recalled that the Select Committee 
on Estimates appointed by the House of Com¬ 
mons, in taking evidence regarding salaries, asked 
the representative of the Treasury questions re¬ 
garding (1) comparable positions outside the Civil 
Service, and (s) stipends of university professors 
and tutors. The provost of Worcester College 
states that in Oxford “the stipend of the best-paid 
professorships was, and still is, 900I,” In this 
connection it should be pointed out that the 
average stipend for a university professor in the 
other universities and institutions of university 
rank In England and Wales is about 850!. per 
annum* while not a few receive no A ore than 500L 
ayear, 
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On the other hand, there are many Civil 
Servants receiving double the salary that “the 
greatest learning and distinction can obtain at 
Oxford, and many receiving much more than 
treble such stipends." But this is not the full 
tale, for the salaries of the permanent heads of 
Government Departments are at present 3500I. per 
annum—emoluments considerably beyond those 
received by the highest-paid officials in the uni¬ 
versities. The tutorial fellow at Oxford, with his 
modest 800I. a year or so, may perhaps be par¬ 
doned if he fails to appreciate the point of view 
of the writer of the letter to the Times who may 
be taken to represent the views of the Civil 
Service, when he plaintively refers to the fact that 
after September 1 the salaries of these permanent 
heads of Government Departments will be “only ” 
3000!. a year. And all the more so if he believes 
with the provost of Worcester College that “with 
few exceptions Civil Servants of the highest 
class are men who in intellectual attainments, 
by virtue of which as tested in examination 
they were appointed, fell considerably short 
ot the standard of a tutorial fellowship at 
Oxford." 

From the point of view of the university 
teacher, whose emoluments at their highest do not 
approach to anything like this figure, and at their 
lowest are mere pittances, the situation is not 
without irony or even humour. Notwithstanding 
the very favourable comparison with the staffs of 
the universities, the Civil Service, we are told, is 
under the impression that it has not received the 
consideration to which it is entitled, and appar¬ 
ently is advocating a reference of the whole ques¬ 
tion of its stipends to the National Whitley 
Council for the Civil Service! Now it is not our 
purpose to argue the pros and cons of this ques¬ 
tion. What we are immediately concerned with 
is tTie obvious inadequacy of the remuneration of 
university teachers. “Academic remuneration is 
a disgrace to the nation," says on esi the corre¬ 
spondents-—a Civil Servant—in the * Times ; 

“University professors are scandalously under¬ 
paid," says another; while the provost'of 
Worcester College brings a serious charge against 
the Government by accusing it of having *done 
much to make it impossible for the universities 
to attract and retain the service of the very ablest 
men. Such statements without further support 
might be open to criticism, but it so happens that 
they are confirmed by statistics and evidence col¬ 
lected bjtthe Association of University Teachers, 
DD 
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to which reference hat been made in these columns 
on previous occasions. 

This is a very serious state of affairs and 
should give pause to thoughtful men. It is futile 
discussing' the minor elements in the problem when 
the main facts are of so serious a nature. Whether 
a Civil Servant or a university teacher puts in 
more hours of work in a year is quite beside the 
point and from the very nature of the work impos¬ 
sible to decide. Equally beside the point is the 
fact that the nation’s income from foreign invest¬ 
ments has shrunk by a hundred millions per 
annum. The question is whether the university 
teacher is, under present conditions, adequately 
remunerated, and, if not, who is to blame. A 
permanent head of a Government Department re¬ 
ceives 3000!. or more per annum, a headmistress 
of a council secondary school may rise to 700!. 
or 800J. a year, whereas an Oxford tutor or a pro¬ 
fessor in one of our modern universities receives 
on the average a salary of about 850!. a year. Is 
this just or equitable? Is it likely to main¬ 
tain, let alone increase, the efficiency of the 
university by attracting to it the right kind 
of man? 

The universities are doing work of the highest 
importance to the nation, whether it is examined 
from the cultural or from the utilitarian side. 
Without this work national life would be im¬ 
mensely the poorer, and yet the staffs are scan¬ 
dalously under-paid. Already this is reacting un¬ 
favourably upon the quality -of the candidates for 
vacant appointments, and in course of time the 
reaction will become even more pronounced. 

For this state of affairs the Government cannot 
escape criticism; we are in entire agreement with 
the pertinent remarks of the provost of Worcester 
College. The University Grants Committee is 
cognisant of the fact that university teachers .are 
underpaid, and that the universities are more or 
less in debt. As their sources of income are 
limited, they naturally and properly look to the 
Government for further aid. An annual grant of 
a million and a half is quite ^adequate, and, in 
proportion to the total Treasury grant towards 
education, wretchedly small. If the University 
Grants Committee cannot convince the Govern¬ 
ment of the necessity of augmenting the annual 
grant to the universities for the particular purpose 
of increasing the stipends of the staffs, it is about 
time a more representative body took over its 
functions. 
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Famous Chemists. 

1 Famous Chemists: The Men and their W*th\ 
By Sir William A. Tilden. Pp. xvi+s$& 
(London: George Routledge and Sons, Ltd.; 
New York: E. P. Dutton and Co., 1921.) 
1 as. 6d. net. 


S IR WILLIAM TILDEN, like many other 
persons, has been frequently struck by the 
general lack of knowledge! even among well-edu¬ 
cated people, of the personal history and achieve¬ 
ments of the men who have created epochs in 
science. This, however, need occasion no very 
great surprise If the mass of the community 
are practically ignorant of science owing to the 
circumstance that they have been taught nothing 
ibneerning it, it is scarcely a matter for wonder 
that they should have no knowledge even of the 
names of its most distinguished votaries and 
no interest therefore in their lives and doings. 
Yet, as the author says, the story of their 
lives is not infrequently full of interest, 
even to those who are not specially attracted 
to science, or have little concern for its 
progress. 

There has been, However, a great awakening 
of late. The lesson of our recent experience has 
been driven home. It required the Great War 
to enforce it For generations past a few 
enlightened men have been preaching, with what 
seemed to many an almost tiresome reiteration, 
the truth that science in these days is more than 
ever at the basis of national welfare and security. 
The peril of the greatest crisis through which this 
country in all its long history has ever been con¬ 
fronted has at length aroused it to a recognition 
of this fact. It is unnecessary to dwell upon the 
evidence of this belated appreciation. We see It 
in the general anxiety concerning the present 
character and sufficiency of our secondary educa¬ 
tion, in the extraordinary rush of students into 
our university laboratories and lecture-rooms, in 
the more general recognition by manufacturers 
of the relation of science to industry, and, lastly, 
in the action of the Government in creating, on 
broad and liberal lines, a great scheme of State- 
aided endowment of science. The establishment 
of the Department of Scientific and Industrial 
Research, with its network of affiliated research 
associations throughout Great Britain, marks an 
epoch in the history of science of which it is 
impossible to exaggerate the significance and 
potentiality, Of course we must be prep ar e d for 
wasted effort and wasted money. To muddle 
through Is characteristic of our method. Sclent* 
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|l Organised common-sense, and it is scarcely to 
tfte expected that a community which has hitherto 
|wd little training in the methods of science, and 
no opportunity of cultivating that habit of mind 
Vfe designate as scientific, will work its oppor¬ 
tunity with a maximum of economy. But the 
atmosphere thus created is bound to have its 
effect upon the general intelligence, and perhaps 
none of the many lessons of the war will prove 
to be more fruitful or more benign in its 
results. 

One consequence, we may hope, will be a wider 
interest in, and a more generous appreciation of, 
the labours of those who have enriched science 
by discovery. Discovery begets invention, and 
invention begets wealth and prosperity, material 
comfort, and happiness in living. Science hap 
innumerable gifts in her horn of plenty which 
she freely offers to her devotees who worship her 
assiduously and disinterestedly. But these gifts, 
precious as they are, seldom directly benefit those 
upon whom they are first bestowed. Those who 
receive them—the discoverers—give them away, 
with little or no expectation of material reward 
or worldly benefit to the inventors, who in their 
turn hand them on, on terms, to the rest of the 
community It therefore behoves the inventors 
and the community in general, if only in common 
gratitude, to show some interest in the lives and 
fortunes of those who in the unselfish pursuit of 
truth for its own sake thus enrich their fellow- 
men. 

The book under review appears at an oppor¬ 
tune time. In it Sir William Tilden tells the life- 
story of a number of famous chemists, from the 
time of Boyle down to our own era. His work 
makes no pretension to be a history of chemistry. 
His purpose is to make the general reader 
acquainted with the personal history and work of 
certain prominent chemists, whose labours may 
be said to have been largely directed to a common 
purpose—the elaboration of the atomic theory. 
To apply Montaigne’s phrase, he has gathered 
a posy of other men’s flowers, binding them 
together with a silver thread of his own. This 
thread, which serves to connect the life-histories 
of a score of eminent chemists, is the conception 
of atoms as a theory of chemistry. From the 
wealth of material to his hand it was, of course, 
necessary to adopt some definite principle of 
selection. To the extent that the phenomena of 
chemistry are adequately explained by the atomic 
theory—that it is, in fact, the bedrock upon 
whkh the whole superstructure of the science 
rests—it may be urged that the’work of every 
chemist conduces to its support, even when 
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unconsciously directed to that end. Sir William 
Tilden has sought to draw a distinction between 
work that he regards as indispensable and that 
which is merely contributory but not essential to 
the establishment of the atomic doctrine, and on 
this ground he excludes all mention of manj 
names that bv common consent are certainly to be 
styled famous This limitation has its difficul¬ 
ties, of which the author is no doubt well aware. 
It may be argued that the collective work of the 
chemists, British and Continental, of the Vic¬ 
torian era has done more to place the atomic 
theory on a firm experimental basis than all the 
labours of speculative thinkers from the time of 
Boyle to the death of Dalton But the life-work 
of Laurent, Gerhardt, Stas, Kekul£, Hofmann, 
and Wurtz, as the author is constrained to point 
out, and with evident regret, finds no place in 
his book. On the other hand, it is difficult to 
see how the phlogistians he deals with, with the 
possible exception of Cavendish, contributed 
directly to the foundation of the atomic theory. 
Their work was for the most part wholly qualita¬ 
tive and empirical. Such work as that of 
Priestley or Scheele, for example, could afford no 
substantial basis for such a theory, except as 
supplying facts which enlarged the scope of 
the science. But this may be said of the 
work of every chemist who makes a dis¬ 
covery or pursues inquiry in the random method 
of Priestley. 

In spite of the imperfection and limitations of 
the basis on which it is constructed, Sir William 
Tilden has put together a most interesting book 
which adequately fulfils the purpose for which it 
was written, which is to enlighten the general 
reader concerning the personal history and work 
of men who are distinguished for their services to 
chemical science and whose labours have per¬ 
manently contributed, and to a noteworthy and 
mqpiorable extent, to its development. The 
notices are pleasantly written, and care has been 
taken, whenever possible, to verify the biographi¬ 
cal facts. The book is suitably illustrated with, 
for the most part, well-known portraits of the 
several chemists, and with occasional pictures of 
their laboratories #nd of apparatus which they 
employed. Perhaps the least satisfactory por¬ 
trait is that of Proust A better one is to be 
found in Jaeger’s “ Elementen en Atomen eens en 
Thans,” which deals substantially with the same 
general theme as that of the book now reviewed, 
but carries it down, in its latest edition, to its 
newest developments, which are, indeed, partly 
dealt with by Sir William Tilden in the epilogue 
with which his book concludes. 




History of Persia. 

A History of Ptrsta. By Brig Gen Sir Percy 
Sykes (In two volumes ) Second edition 
Vol 1, xxvm + 563, vol 11, pp xx + 594 
(London Macmillan and Co, Ltd , 1931 ) 
70s net 

T HAT this book, first published in 1913, 
should already have appeared in a second 
and enlarged edition is a welcome sign of the 
tunes, if we may suppose that its popularity is 
due, not only to the attractive way in which Sir 
Percy Sykes has handled his subject, but also to 
the growing interest that is being taken in 
Oriental learning by many who before the war 
never realised the importance of such knowledge, 
and even now, perhaps, are but half aware how 
much depends on its cultivation and diffusion 
amongst us. Without understanding there can 
be no friendship, and without friendship no last 
mg peace 

Persia has a history of 2500 years, and what a 
history I Cyrus, Darius, Xerxes, Behistun, Perse 
polls, Marathon, Alexander and his successors, the 
Parthians, Ardashir, Shapur and Nushirwan, the 
wars with Rome, the overthrow of the Sasaman 
empire by the Arabs, Islam triumphant, Kerbela 
and the rise of the Shia, the Bagdad Caliphate, 
the revival of Persian nationalism, SeljUks and 
Assassins, the Mongol avalanche, Chengiz, 
Hulagu, and Tamerlane, the II Khans, the 
spacious times of Shah Abbas the Great, Nadir 
Shah, the Kajars, the Russian campaigns, the 
envelopment of Persia, the Revolution, the 
National Assembly and the first painful essays in 
constitutional government, all this, too, intro¬ 
duced by an account of yet more ancient civihsa 
tions which sprang up, flourished, and expired on 
Persian soil—Medes, Assyrians, Elam? Sumer, 
and Akkad—while in his closing chapters the 
author deals with political and military events bf 
yesterday, including his own adventurous m£rqh 
on Shiraz, the Dunstemlle mission, and the 
Anglo Persian Agreement 

Obviously a work written on this scale must 
be either a compilation in the main or else £h$* 
product of co operative specialism, a method 
which will always appeal to students rather than 
to the general reader, and, in the present case, 
would probably have required ten volumes instead 
of two. It it no disparagement to Sir Percy 
Sykes to say that the chief merit of his history 
consists In the excellent use which he has made of 
h» authorities, in the apt selection of materials, 
and In the skill with which they have been woven 
into a well balanced and interesting narrative 
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To have accomplished so mud), 
a remarkable achievement which easily o»i 
some defects of detail and others of a mqre 
kind Omissions, of course, were inevitable* 
it seems extraordinary that only ax hues 
be spared for Rashidu’ddin FadluTlah, the 
Prune Minister of Ghazan and Uljaytu, equally 
e m i n ent (to quote Prof Browne) as a pbystCMuq 
a statesman, a historian, and a public benefactor, 
and beyond doubt one of the ablest men whom 
Persia has ever produced 
The author is at his best u describing actions 
and events, he can tell a story, he goes straight 
to the point, and his style is pleasing as well as 
vigorous But with the inner or deeper side of 
his subject he is less at home, and here we dad a 
tendency to emphasise comparatively superficial 
features instead of bringing out the essential For 
example, in the notice of Omar Khayyim he gives 
a familiar reference to the poet a tomb, together 
with a photograph, for which we are grateful, 
but it might have been remarked that the quatrains 
attributed to Omar, and in part composed by him, 
derive importance from the fact that, being the 
work of many different hands, and having accumu¬ 
lated in the course of centuries, they exhibit the 
character, not of any individual Persian, but of 
Persia as a whole Ibis is a slight instance, and 
Sir Percy is so strong in most respects that he 
can afford to be a little disappointing in his treat¬ 
ment of literary topics, religious doctrines, dervish 
fraternities and such matters as the influence of 
mysticism upon Persian political history On the 
other hand the strictly historical portion of the 
work is supplemented by chapters giving much 
useful information about geography, cGmate, 
fauna, flora, and minerals, inscriptions and monu¬ 
ments, architecture and art, etc 
The author knows the country well, and hat a 
genuine, if not very profound, sympathy with its 
people His two volumes are lavishly illustrated. 
For this reason alone, not to mention the poeket- 
maps which accompany them, they are valuable 
to students, while from what has been said con¬ 
cerning the range and variety of their contents it 
k will be clear that they ought to find a place in the 
library of everyone who is interested in Persia 

The Kinetic Theory and the Quantum. 

The Dynamical Theory of Gases By Prof J. H. 
Jeans Third edition Pp vu+44a (Cam¬ 
bridge At the University Press, 1931 ) 36*. 
net 

T HE first edition of this book was published 
in 1904, the second in 1916, and now, osdy 
five years later (and three of those were wsq; years). 
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Ifc-Ab# edition u required By itself this indicates 
tfc* Value of the work, and it is also very satis- 
ittkory as showing the growth of interest in this 
important branch of mathematical physics The 
main part of the book has scarcely been altered— 
indeed, too little so, for a good many of the mis¬ 
prints of the second edition have appeared again 
{a dealing with viscosity and heat conduction, 
Chapman s important work is given somewhat 
more fully than before, but it would, of course, 
be out of the question to reproduce in detail the 
stupendous formulae which it involves The only 
other point we will mention is to express a doubt 
whether the author s explanation of irreversibility 
really does explain that exceptionally difficult 
question To put it in an extreme form, has any 
one yet really discovered what distinguishes the 
past from the future? 

The mam changes are the additions at the end 
of the book, which deal with the quantum theory, 
and it must be confessed that ue found these in 
some ways rather disappointing A certain lack 
of harmony is produced by the policy of grafting 
a few chapters on the quantum on to the end of 
a book originally written before its existence was 
accepted It must be recognised that it is a very 
difficult task to fit the subject in for it is clearly 
right to give a complete account of the quantum, 
yet its field is a great deal wider than the mere 
kinetic theory of gases, so that its introduction 
necessitates the treatment of several other 
branches of physics, some of which are by no 
means elementary What the author has given is 
certainly the most important part of the quantum 
theory—there is an excellent account of spectra, 
and also of the Debye theory of the specific heats 
of solids The theories of Tetrode, Keesom, and 
others on the equations of state of gases, how 
ever, are barely mentioned, it is true they rest on 
much less firm foundations than the other ques 
tions, but still they are far more closely related 
to the subject matter of the rest of the book, and 
their exposition would not have taken very long 
Also the author gives only a very short discussion 
of the rotations of molecules, though there is 
direct experimental evidence as to th^ir moments* 
of inertia, and though Ehrenfest s formula for the 
specific heat of a gas is a type of function novel to 
the quantum theory Agam, it would have been in 
teresting to have had more of an exposition of the 
method of solving problems by direct use of the 
relation of entropy to probability as typified by 
Planck’s Original calculation of the radiation 
formula This method seems to us, on the whole, 
Inferior to the author’s, but it lias been used a 
great daal, and must be understood by anyone who 
Wishes to read die original papers of die subject 
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In view of the greatly extended field that these 
chapters cover, only shortened proofs of many 
important theorems are given, and some of these 
are not fortunate For example, in dealing with 
the displacement law of Wien the author states 
that the energy in each wave length is unaltered 
during the change of wave-lengths, whereas in fact 
part of this energy is turned into work, and its 
disappearance is the essence of the process Again, 
the author calculates the equilibrium between the 
energy of a vibrator and that of the surrounding 
electromagnetic field by finding separately the 
amounts of energy absorbed and emitted This 
is essentially a problem of resonance, but in the 
calculation of the absorption the damping factor 
is omitted without justification In this particular 
case the correct proof is no longer or more diffi 
cult than the author s 

In a subject like this, based as it is on very 
uncertain foundations, it must have been excep 
tionally hard to select what was sufficiently 
well established to merit inclusion It will 
be seen that our chief quarrel with the author is 
that he did not give us enough The book con 
tains a great deal of invaluable information cntic 
ally treated, which it would be hard to find else 
where in English If we have laid emphasis on 
the defects, it is because the excellences of the 
work are well known C G D 


Beast and Man in India. 

Companions Feathered Furred and ScaUd By 
C H Donald Pp ix+159 (London John 
Lane, New York John Lane Co, 1920) 
7 s net 

T HESE are vivaciously written reminiscences of 
Indian animals with which Mr Donald man¬ 
aged t(^establish friendly relations The first is the 
tale jof a bear cub, Bhaloo, with a strong sense 
of ^tumour which became very expensive to his 
owner The second tells of the rearing of two 
weaver birds (Ploceus baya ), which justified their 
reputation for inquisitiveness and educabdity A 
k Weaver, carefully and kindly taught, will, within 
a week, let off a toy cannon, select a particular 
number out of many cards, and bring it to his 
master, he will catch a two anna piece which has 
been thrown, into a well before it reaches the 
water, and bring it back Some of his tricks 
seem absolutely incredible, and yet they are sim¬ 
plicity itself, and one and all may be taught tn 
a couple of days each The first and most im¬ 
portant step in his training Is to teach him that 
an open hand means food, and that a dosed fist 
does not Everything hinges on His mastery of 
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this secret, and the rest is simple.” Of some 
interest are the instances given of apparent mis¬ 
takes in building the wonderful nest, such as leav¬ 
ing no doorway. 

The third companion was a flying squirrel 
(Pteromys), which moved along the ground in a 
succession of jumps, “rather a lumbering gallop,” 
soon bringing fatigue. “The leap of the flying 
squirrel is safe.* be sixty to eighty yards, but 
I can safely stfit is well over double that distance 
at times, as P have seen one go right across a 
valley nearer two hundred yards in extent. ” “ On 
approaching the tree it means to settle on, the 
head is raised and the tail lowered so that the 
parachute then acts against the wind as a brake, 
bringing it slowly against the tree. The tail, to 
some extent, acts as a rudder, but the change of 
direction is really made by a slight drawing in 
of the extended limbs, on the opposite side to 
that to which the animal wishes to turn.” Mr. 
Donald seems to have been happy with his varied 
companions, and they seem to have been happy 
with him. He tells us of his golden eagle (not, 
however, to be called Chryssetus, jyhic^i spoils the 
name), of an Isabelline bear,'a bull-tettier, a rock- 
python which could lift tiffed Chairs With its tail, 
and was happy on six croWS every Sunday; of 
hawks and langurs; and more besides. He ends 
with a fascinating sketch of a fox, which sw&ests 
that the secret of domestication hqs not bwn lost. 
This is an enjoyable book, racy^tobjective, and 
shrewd, and it has excellent phonographic illus¬ 
trations. We like well enough sqpie of Mr. 
Donald’s pet names for his companions, such as 
Bhaloo for the bear, and Satan for the python* 
but Juggins for the golden eagle touches us on 
the raw. 

Our Bookshelf. 4 

Insect L»fe. By C. A. Ealand. Pp. xii + 340-f 

lxxiv plate* (London: A. and C. Black, Ltd., 

19x1.) 30s. net. 

In this sumptuous and profusely illustrate!volume 
Mf. Ealand attempts “to provide a text-look of 
entomology, useful alike to the serious student and 
to the reader who takes up the subject as a 
hobby.” To us he appears to have fallen between 
two stools. 1 he opening chapter on classification 
raised our sujpicions when we encountered more 
than five pages 6f tabular classification of no pos¬ 
sible value to the "serious student,’*for no hint 
is given of the basis employed, while to the reader 
withjpfdeiology as a hobby it is positively soul- 
destroying to be faced with a prodigious list of 
mere names. The second chapter, on social habits, 
flotblfing of insects, and economic-questions, is 
more readable, provided one already possesses 
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a considerable knowledge of insect order* i&d 
suborders. From chap. ui. onwards, however* th* 
accounts of the several orders, etc., are of tsk 
value to the specialist, and of but little interest tc 
the amateur. Nowhere do we find either to 
account or an illustration of the essential structure 
of an insect, or even of the mouth appendages) 
true, the serious student should know the maid 
facts about these; but where will he be if his 
serious study should by misfortune begin with 
“Insect Life”? 

Many of the illustrations are beautifully 
coloured and do immense credit to the publishers; 
but the object of the author seems to have been 
to arrange a striking plate rather than to display 
the structural features of the insects. Thus in 
the coloured plates of the Coleoptera many bril¬ 
liant and beautifully coloured species are shown, 
but the majority have their legs tucked away out 
of sight beneath the body, so that the tarsal 
joints are entirely invisible, and in some cases 
the antennas are in the same plight. The figures 
(copied from Shipley’s “Zoology of the Inverte- 
brata”) showing the emergence of the dragon¬ 
fly imago from the nymph are peculiarly unfor¬ 
tunately arranged, for, as in the original, instead 
of being placed vertically, the drawings have 
been turned round into a horizontal position, 
with the result that the dragonfly is shown emerg¬ 
ing in a position that is absolutely impossible and 
absurd. It is unfortunate that so showy a book 
contains so little of real value. 

A History of Psychology. By Prof. G. S. Brett. 

(Library of Philosophy.) Vol. ii., Mediaeval and 

Early Modem Period. Pp. 394. VoL iii., 

Modem Psychology. Pp. 32a. (London: 

George Allen and Unwin, Ltd.; New York: 

The Macmillan Co., 1921.) 165. net each. 

The first'yolume dr This work was published in 
191s. ‘^tatting with an account of primitive 
animistic notions, it carried the history through 
the periods of Greek philosophy and Greek Chna- 
tian philosophy to St. Augustine. Thejtwo volumes 
now added deal, one with the medieval and 
early modern period to the end of the seventeenth 
century, the other with the modern period, ending 
with a final chapter on “The Scope of Modern 
Psychology.’’ It is difficult to appreciate the 
purpose or the usefulness of a work of this kind, 
however much tfe may admire the devotion and 
•rei0irch which have produced it. As an encydo- 
pcedia it is T>f little value, for the simple reason 
that one human author cannot be encyclopaedic. 
He cannofr l|e a fiffct authority in regard to all 
the writes* *tfth wjioma| deals. Also it is mis- 
leadingjjp scribe , animistic speculations or even 
philosophy^.orTMml as parts of the science of 
psychology. As a matter of fact, the modem 
science of psychology* has little or nothing hi 
common with the theories here recorded, and owes 
nothing to them. 

. A more serious criticism, however, is a nega¬ 
tive one. Information we naturally expected to 
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B&d god which might have made the history of 
real value is omitted. One illustration is typical. 
Ibere is a chapter entitled “ From Fechner to 
Wundt.” If the reader should refer to it for an 
.account of the psycho-physical law which has 
made Fechner’s name famous, this is what he will 
find: —“The law known as the ‘Webcr- 
Fecbner Law ’ has been so often described and 
discussed that we may be excused the task of re¬ 
peating its definition.” Practically all we arc 
told about it is that ” volumes have been written 
on it.” 

27 m Bases of Agricultural Practice and Economics 
in the United Provinces, India. By Dr. 
H. Martin Leake. With a loreword by J. 
MacKenna. l’p. viii + 277. (Cambridge : W. 
Heifer and Sons, Ltd., 1921.) 152. net. 

Tub author of this illuminating book has applied 
himself to the elucidation of the bases and develop¬ 
ment of agricultural practice and economics, 
showing how improvements in methods of farm¬ 
ing must necessarily be associated with the due 
recognition of economic t actors if true advance 
is to be made. Although the text deals solely 
with India, the underlying principles are applic¬ 
able to agriculture the world over, and the book 
throws fresh light upon the new problems that are 
constantly arising now that scientific principles 
and methods are being more widely applied to 
farm practice. 

Agricultural practice is essentially based on the 
relations between the soil and atmospheric condi¬ 
tions and the crops grown, and these are set forth 
factor by factor, careful distinction being made 
between those which can and those which cannot 
be controlled. Possibilities of development and im¬ 
provement are discussed with special reference to 
such points as hybridisation and selection, cultiva¬ 
tion and manuring, as adapted to Jndian con¬ 
ditions. Parallel with this,’the economic aspect 
is considered, particular stress being tag! on- the 
possibilities that lie in co-operation • of ' various 
kinds as a factor in the encouragemenj T ftf agri¬ 
cultural development. 

The book is strongly to be recommended, not 
only to those connected with 4 Indian agriculture, 
but also to all who are interested in the progress of 
modern scientific farming, for the conditions dis¬ 
cussed are so varied that they provide scope for 
the consideration of strongly contrasted aspects of 
the subject. W. E. B. 

Groundwork of Surgery. (For First^kar 
Students.) By Arthur Cooke. Pp. viii+ 183. 
(Cambridge: W. Heffef and Sons, Ltd.; Lon¬ 
don: Simpkin, Marshall, Hamilto^ Kent, and 
Co., Ltd., 1919.) 7&&d. net “ • ¥ . 
WarrrtN by one who is himself Mhjna£r, worker, 
and teacher, this book furqishbs the beginner with 
an excellent introduction .to the science; art, and 
craft of surgery. Most manuals are addressed 
by the expert to other experts, or at least to 
advanced students. In the present volume the 
author sets himself, very successfully, to lay the 


foundations on which a more detailed knowledge 
may be reared. The ground which surgery covers 
is indicated, and its broad outlines are defined; 
space is given to preventive treatment and sur¬ 
gical sanitation generally; and the main surgical 
affections of the different regions of the body are 
described. The book may be cordially recom¬ 
mended. 

College Botany: Structure, Physiology, and 
Economics of Plants. By dr. M. T. Cook. 
Pp. x + 392. (Philadelphia and London : J. B. 
Lippincott Co., 1920.) 12s. 6 d. net. 

It is said of this book by the author that it is 
“an effort to meet present conditions,” but it is 
not very clear what these conditions are. The 
book is divided into sections on morphology, 
physiology, and classification, the last including 
general descriptions of the great plant groups. 
Some of the drawings, such as Fig. 30, represent¬ 
ing a lenticel, and Fig. 152, depicting the pine 
cone and its parts, can only be described as crude; 
but the photographs of individual plants, of which 
there are many, are much more successful. A 
number of maps are given showing the various 
areas of crop production in the United States, and 
economic plants of all kinds are frequently intro¬ 
duced into thd- descriptions. The book would 
seem to bo^ftiost suitable for American students 
beginning the study of agriculture. 

Experimental Organic Chemistry. By Prof. A. P. 
West. (New-World Science Series.) Pp. xiii + 
469^ (London: George G. Harrap and Co., 
Ltd? 1921.) ^,-ioj. 6 d. net. 

Theory and laboratory experiments in organic 
chemistry are combined in this book. Only the 
more important compounds arc discussed, and ex¬ 
periments of a difficult or dangerous character 
£re purposely omitted. Review tables, giving at 
a glance the chemistry“tf groups of compounds, 
are supplied at frequent intervals. The theoretical 
part of the book is somewhat less satisfactory 
than the practical, for it is frequently very con¬ 
densed. The book is well printed and illustrated. 
This is one of.the very few elementary books on 
organic chemistry which give an accurate de¬ 
scription of fractional distillation. * 

Reports of the Progress of Applied Chemistry: 
IssueS^by the Society of Chemical Industry. 
Vol. v. 1920. Pp. 626, (London: Society of 
Chemical Industry, n.d.) 15s. 

The annual reports on the progress of applied 
chemistsy issued by the Society of Chemical In¬ 
dustry fulfil the same functions for applied, chem¬ 
istry as do the annua! reports ol, the gh emical 
Society for Impure chemistry. They a jW fcutfr \ 
most useful and authoritative reviev£of the work 
done during the year. The present w>kjJtie > 'ik the 
work of experts in the various branches of applied 
chemistry, and can be recommended to all wh6 
wish to keeftjn touch with the rapid progress of 
chemical technology. 
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Letter* to the Editor. 

ITS* Editor den net held MmhV ntponrWt for o t lnl m i 
tmgreeted by kit comtgondeHte Neither ten M mdeeieMe It 
rttmm or to correegond with Ik* eerlttn at rejected — u- 
tcrtptt Inter ltd for |»U or any oil tor gerl at Natux* Nc 
notice to tektn at encnrmaeu comem enlcetto ne 1 

The Nttml Histsry * Mw 

In an article on New Experiments on the 
Inheritance of Somatogenic Modification*, ” m 
Naturx of February 3 (p 74a) Prof Arthur 
Oendy wnte* It has long been suspected that the 
problem of the transmission from parent to offspring 
of somatogenic modifications (‘ acquired characters ) 
might be solved more readily by physiological experi¬ 
ments directly involving the complex metabolism of 
the body than by crude surgical operations, such as 
the amputation of limbs ” He proceeds to tell us of 
experiments which are thought to demonstrate that 
when certain toxic substances are injected into the 
blood of pregnant rabbits 1 deterioration of the eyes 
of the offspring sets in which is transmitted and in¬ 
creased generation after generation 
Now examine the other side of the shield 
I et us use a little of the evidence from associated 
sciences which /xlogists and botanists hive ignored 
It has been said by naturalists that man is a domesti 
cated animal meaning probably that man is a social 
animali like ants and bees Man is a typical wild 
animal living under an enormous variety of con 
ditions which have become perfectly natural to him 
At any rate he is not under artificial selection Again 
it has been said by opponents of Darwin that no one 
has seen natural selection in operation md that there 
fore its existence is a pure guess, and by yet others 
supporters of Darwin that man has escaped from 
selection As i fact every man except the biologist 
as such, has seen natural selection in full blast and 
so far from having escaped from selection man is 
everywhere stringently selected in a glaringly obvious 
way Indeed since we are able to follow tne career 
of men with a completeness that is unique in the 
animal world man is the onlv animal in which natural 
selection can be observed and its consequences traced 
to the last little detail Apart from each man’s per 
sonal experience and a voluminous literature it is the 
principal function of all Departments of Public Health 
to collect precise statistical information bearing on this 
very subject 

Man is the prey of a multitude of living microbic 
species which have become parasitic on him and 
attack him in all sorts of ways and with every degree 
of stringency of selection It is common knowledge 
that men vary in their powers of resisting various 
microbic diseases and that these powers of resistance 
tend to run in families ” (1 e are Inheritable) as is 
conspicuously the case in tuberculosis—a fact which 
is stiff better observible when we compare men of 
different races, for example West African negroes and 
Englishmen in respect to tuberculosis and malaria 
Again it is common knowledge that powers of re¬ 
sisting any disease do not necessarily imply powers of 
resisting another disease 

Here then is natural selection indubitably manifest 
in the only wild species m which observation of its 
operations is possible What is the effect on races? 
Does any change result? If so does it accord with 
Lamarckian or Darwinian doctrine? It may be laid 
doan as a rule to which there is no exception that 
every human race is resistant to every prevalent 
and lethal human disease tn proportion to the 
length and seventy of tts past experience of that 
disease Here then is evolution indubitably manifest 
a* a oonodquence of natural selection 
But this recital gives no conception of the fidelity 
NO 2704, VOL 107] 


with which evolution follow* selection NoteaJMMUr 
■election by any disease cause evolution against itself 
alone, but there are also two main types of Hamm 
which select in unlike ways and cause extraardfciaruf 
unlike racial effects In one group (< g measles apd 
smallpox^ the microbes flood the victim with toxins, 
soaking even his germ-cells He dies, or, reacting 
against these toxins recovers within a definite period, 
the duration of which speaking generally, van** with 
the abundance and virulence of the toxins Recovery 
implies acquired ” immunity which is often of life¬ 
long duration and is simply a use-acquirement 
a response to functional activity The individual has 
become used to ’ or trained by the toxins through 
some physiological process just as he becomes used 
to tobacco or exertion or the performance of difficult 
and complex thinking Practically everyone is sus¬ 
ceptible to this class of disease As a rule therefore, 
the survivors arc not those who resist illness, but 
those who recover from it In the other group fs g 
tuberculosis and leprosy) the microbes retain their 
poisons within themselves and the illnesses caused by 
them are usually prolonged and of indefinite duration 
The survivors are as a rule not those who recover 
from illness but those who resist it 1 e those who 
are innately immune In this class of disease in¬ 
dividuals vary greatly m resisting power Thus, in 
tuberculosis there are those who seem quite Immune 
under the worst conditions those who fall 111 under 
bad conditions but recover when the conditions are 
improved those who die after lingering illness and 
those who perish swiftly and as a rule in early life 
Here there is no acquired immunity, whoever is 
Infected suffers nothing but injury 
Plainly in disease we have on a vast scale just 
those physiological experiments directly involving the 
complex metabolism of the body ’ concerning which 
Prof Dendy is so hopeful If the Lamarckian doctrine 
be true diseases of the measles type should by the 
transmission of acquired immunity * render the 
race less and less susceptible to infection until It 
acquires innate immunity on the other hand, 

diseases of the tuberculosis type should enfeeble the 
race by the accumulation of injury until at last it 
penshed But nothing of this has happened On the 
contrary racial changes have followed precisely con¬ 
trary lines, those of natural selection Thus English¬ 
men who have long been exposed to measles are fully 
as susceptible to infection as Polynesians but recover 
from illness more easily and frequently whereas races 
which have long been exposed to tuberculosis (eg 
Jews) resist infection much more stoutly than those 
that have been less exposed (eg American Indians) 
The diseases of animals and plants (eg in the fly 
districts of Africa) tell the same story, but here 
natur n 

the a h 
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minutely studied and easily observed physiological 
experiments of Nature which Prof Dendy ignores 
with those to which he pins his faith Obviously, If 
anyone did establish that the Injection of n toxin 
caused hereditary degeneration he would discover, not 
a rule but one of the rarest exceptions m Nature 
In order to demonstrate tne importance of di s ea s e 
selection It Is worth while to pursue this subject a 
little further Doubtless there have been many 
great human migrations, but two especially an re¬ 
corded in history—that immense surge of Eastern 
people which established in their preseat sites m ah y 
of the modern races of Europe, and that still vaster 
overflow which carried the inhabitants of mode m 
Europe to the Western hemisphere If history fa fltfl* 
any lesson with dearness, It teaches Ibis—4hst 0*9 
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ffenqucsed people* are exterminated they invariably | 
■baOcb or expel the conqueror*. Hence the di*- 
appearenoe of the Greek, Roman, Saracenic, Norman, 
«M Turkish governments. 

All, or nearly all, human microbic diaeaae* appear 
to hove originated in the Eastern hemisphere, where 
man first multiplied sufficiently to provide a constant 
•apply of nutriment to the parasites. Myth and his- 
tow tell first of epidemics. Such diseases as measles 
suddenly appeared, attacked young and old, and then, 
having exhausted the food supply, passed to neigh¬ 
bouring populations, leaving behind a human remnant 
whichnad acquired immunity. Later, when popula¬ 
tions became more dense, the multitudes of new births 
furnished a perennial supply of food, and enabled 1 
many of these diseases (e.g. measles and whooping- 
cough) to become endemic Epidemic disease, especi¬ 
ally If occurring at rare intervals, is always the more 
terrible; for the old as well as the young are affected, 
and in consequence the sick are left untended, business 
is neglected, and famine follows Many perish who 
would otherwise have survived. Witness in modem 
times the fate of many Pacific Islanders Endemic 
disease selects more stringently, but more cleanly; 
the old who have acquired immunity tend the young, 
and only the less resistant die. Some maladies, 
especially those which are insect-borne (e.g. malaria), 
are confined to localities, but most others are, in vary¬ 
ing degrees, “ crowd ” diseases. Thus in England no 
one escapes frequent contact with measles and tuber¬ 
culosis, which cause illness unless the individual be 
immune, and death unless he be resistant. All such 
diseases tend to become endemic as the crowd 
thickens. We speak of the deadly climate of West 
Africa, but that of England is even more deadlv 
to visitors from thinly scattered tribes (e g. nearly all 
savages). There is no evidence that any human race 
Is mentally unfitted for civilisation, but there is the 
dearest evidence that, physically, only those races are 
capable of it which have evolved in response to that 
slowly increasing stringency of selection which occurs 
when populations gradually become more dense 

Of old the sword exterminated the conquered and 
dug deep the foundations of permanent empires With 
advancing civilisation and the cessation of deliberate 
extermination, it lost its power But when Columbus 
ended the long separation between East and West 
he bore weapons more deadly than the sword Except 
malaria he met no considerable diseases, but the 
microbes of the East found virgin soil. Thereupon 
commenced the greatest event and tragedy in human 
history. The races of one half of the world began to re¬ 
place those of the Other half. A* in the ancient Eastern 
world, measles, small-pox, and other diseases of de¬ 
finite duration swept the continent in vast epidemics 
They left behind them an Immune remnant. But 
tuberculosis, endemic from the first, owing to its long 
duration in the individual, exterminated wherever the 
eosHfftions favoured its spread. Spain and Portugal, 
thes powerful maritime States, and first in the field, 
elbowed the weaker British and French into the 
aeam lng l y inhoepitable North. But, while the tropics 
were defended by malaria, nothing protected fee North, 
where British and French settlers poured into the 
vast void created bv imported diseases. The former 
Wen tits battle of Quebec. French immigration 
ceoaed, and all North America fell into the grasp of 
the Anglo-Saxon. Later the microbes created, and 
tiie Anglo-Saxons are now filling, another void in 
Australasia. Thus our race won a place in the tun, 
and to-daty he* mar* room for expansion than any 
Ollier rate. In actual truth, even if soldiers, sailors, 
fend settlers founded the British Empire, it was the 
stricrobcs that estabHsbed It on enduring foundations. 
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Germany began her war a century too late. If hictonr 
repeats itself, the Anglo-Saxons are sure to low their 
Eastern conquests, where every European settlement 
is surrounded by a flourishing native quarter; but 
seemingly they are rooted for ever in the West, where 
the natives can exist only in the wild*. Every 
travelling disease has reached almost its limits, ana 
therefore diseases, like the sword, are losing their 
power of founding permanent empires. The period of 
the great human migrations is drawing to an end. 

The story of the evolution against narcotics Is 
similar. For example, individuals differ greatly in 
their degree of susceptibility to the charm of alcohol. 
Some men swiftly acquire an intense craving for deep 
indulgence m it j but most of us are temperate with¬ 
out effort or very little effort. In other words, we have 
no great susceptibility. Speaking generally, moderate 
drinkers are not those who resist temptation, but those 
who are not greatly tempted Habitual heavy drinker* 
are always much tempted Alcohol is a poison which 
especially affects the habitual heavy drinker, not only 
killing the worst cases, but also making many more 
susceptible to numerous ills—for instance, tuber¬ 
culosis. Every race (e g. Jew, Greek, Italian, South 
German, South French, Spanish, Portuguese, West 
African) which is now temperate in the presence of 
abundant supplies of alcohol was anciently drunken. 
That is, every race is insusceptible to the charm of 
alcohol in proportion to the length and severity of its 
past experience of it Precisely the same is true of 
opium. Natives of India lake it in moderation; the 
Chinese in greater excess, but in less excess than 
formerly; while Burmans and Australian blacks in¬ 
dulge Immoderately and perish swiftly Nature’s un¬ 
failing plan of temperance reform is to remove the 
heavy drinker. The human plan is to remove drink 
and leave the potential drinker to multiply. But 
yeast and sugar cannot be eliminated, and human, 
unlike natural, laws are sometimes disobeyed, and 
are never immutable 

I have tried to sketch a little of the natural 
history of man, concerning which so little has 
been written, but which, even politically, is so 
much more important than his voluminously 
described political historv The evidence, none of 
which I think is disputable, is derived mainly from 
medical and historical sources, but the problems which 
arise are biological They are too big for doctors and 
historians, who are mere specialists Meanwhile what 
has biologv done to establish the actuality of natural 
selection? She has measured some frozen sparrows, 
she has suffocated some crabs, and she is now con¬ 
ducting some “ physiological experiments ” to ascer¬ 
tain whether “acquired” characters are “trans. 
missible.” Some of her eminent professors have de¬ 
clared that natural selection is i mvth, and the pulpits 
of the contemners of science are filled with acclamations. 

But it is mind which presents biology with tl£e 
greatest of her problems, tasks, and opportunities. 
Man is the educable animal On the mental training 
of his young depends the intellectual status of tib* 
Individual anti the social status of the community. 
Men of science, especially biologists, frequently urge 
scientific education. What » k’ It implies, I mm- 
ceive, the supplying of information which is likely to 
be useful, intellectually or materially, in such a manner 
that the pupil Is left a skilful, unbiassed thinker with 
an cmen, receptive, reflective habit of mind. So far an 
possible he is taught, not what to think, but how ta 
think. In the opposite type of education an endeavour 
is made to close the mind—to bias, to stupefy, to induce 
an artificial incapacity to profit from fresh experience, 
to hold beliefs even In the face of conclusive evidence i 
in brief, to teach the pupil what to think, not hose 
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evidence in favour of scientific education is enormous, 
decisive, indisputable, but it ilea outside the sphere of 
botany and zoology, in psychology and history. By 
whatever rational standards we judge human com¬ 
munities—material or intellectual progress, efficiency 
in peace and war, wealth, enterprise, energy, the pro¬ 
duction of great thinkers and men of action, civil war, 
brigandage, murder and other crimes, and so on—we 
And invariably that the societies the mental training of 
which has most nearly approached the scientific ideal 
are the superior. Compare the results of the mental 
training given by Socrates and his fellows to the 
ancient Greeks with that given by the Russian popes 
to their victims. Many nations (e.g. the Romans! 
have fallen because a change for the worse liy mental 
training left descendants too inefficient to preserve that 
which better-trained ancestors had secured. Many 
nations (e g. after the Reformation! have arisen be¬ 
cause improved mental training enabled them to sur¬ 
pass competitors. Consider the late war and how 
completely the more biassed peoples have been 
smashed. But this is a subject too vast for present 
consideration; I have tried to deal with it elsewhere. 1 

1 may be right or wrong as to the conclusions I 
have reached, but dearly the evidence and problems 
I have instanced exist Clearly they are matters for 
biology, although they have been neglected by her. 

Academic biology Is of little account in the world. 
The hobby of some naturalists who use not a tittle 
of the evidence available, she possesses next to no 
established truth. Her few students are engaged in 
unending disputes, all of which are consequent on 
a misuse of words or a neglect of crucial test¬ 
ing. Her indefensible terminology separates her 
from a host of subsidiary sciences. But* a biology 
clarified and simplified by a precise terminology, 
and in possession of a classification of characters 
similar to that employed In other studies, might 
easily become the queen of sciences A few wide 
generalisations accepted by everyone would then re¬ 
place the present chaos of opinions, and provide a 
basis for work of practical utility. The use of evi¬ 
dence from other studies would make their students 
her own. So strengthened, she would become ^ppwer 
in the land, and perhaps lav the foundations Iff that 
golden age of science and human wisdom and well¬ 
being of which we all dream. 

Surely there are biologists who perceive that the 
failure to establish truth can have no cause other 
than lack of right scientific method, and who are 
prepared to substitute the method of discussion which 
has created other sciences for that of controversy 
which has wrecked biology. 

G Archdall Rbid. 

Magnet* Double Refraetien of Smokes. 

The intereating dhcoverv recorded by Sig. Tieri In 
Nature of August i8, p. 778, that the fumes from an 
iron arc can, when subjected to the action of a magnetic/ 
field, rotate the plane of polarised light 1 , ft In close 
accord with the view of the structure of such fumes 
advanced by Prof. Elihu Thomson in his recent 
letters to Nature, and agrees also with the observa¬ 
tion of Mr. Speakman and myself (see Nature, 
June *3,0.510; and July 14, p. 619). 

Prof. Thomson explains the sudden enhanced 
luminosity of the light scattered by the iron oxide 
■moke when the magnetic field is applied by the 
particles arranging themselves along the lines of 
force. For this structure to be effective the particles 

J KMrVfnv*mloo of VsnrMal D n n u . ' r orawtS in Natubs, April 14 
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cannot be spherical, but mutt consist, uf'Mfe * 
chains, for only then would the Intensity of. the *6. 
fleeted or scattered light vary with “end on” or 
“length on ” incidence. TJsla waa confirmed by A 
microscopic examination of the iron oxide fpme, 
which showed the particles to consist of short strings 
or chains of roundish beads not touching one another. 

Ihe experience of Mr. Speakman and myself is 
that the fumes from metallic arcs in air undergo 
rapid changes with time. The minute particles pro¬ 
duced at first by condensation of vapour aggregate 
together to form complexes, which often snow a 
definite chain-like structure when examined after 
deposition on a slide, but in the air are continually 
altering their form under molecular bombardment. 

Now it seems likely that If by magnetic or electric 
forces the small chains or strings can be made to 
space themselves with their axes all in one direction, 
not only will the effect described by Prof. Thomson 
be produced, but a beam of polarised light traversing 
the fume at right angles to the field of force would 
suffer rotation provided that the plane of polarisation 
is neither parallel nor at right angles to the longer 
axes of the small chains. This is just what Sig. Tieri 
finds, and it might be expected further, if the above 
explanation is the correct one, that the magnetic double 
refraction would vary with the age of the smoke and 
its method of production. The bluish-coloured smoke 
found by Prof. Thomson to accompany the yellow 
fumes from the iron arc, and which did not exhibit 
the magneto-optical effect, consisted probably of single 
particles, and would be unlikely to show magnetic 
double refraction It corresponds with the Initial 
stage of the oxide clouds we have studied before 
agglomeration has had time to occur. 

This striking behaviour of iron oxide dispersed in 
air discovered by Sig Tieri exhibits a dose parallel 
to the behaviour of the same substance dispersed in 
water. Cotton and Mouton and others have inves¬ 
tigated the magnetic double refraction of iron oxide 
hvdrosol, and thev ascribe the effect to the orientation 
of rod-shaped or lamellar ultramicrons Further, the 
magnitude of the effect was found to increase as the 
colloid became coarser. 

A continuation of the work commenced by Sig. 
Tieri mav well lead to much interesting information 
on the form of the particles in smokes. 

R. Whytlaw-Grat. 

Eton College, Windsor, August at. 


The Oentrastffe Vacuole. 

In connection with previous correspondence on the 
mode of production of the contractile vacuole in 
Protozoa (Nature, vol. cvl., pp. 343. 37$, 441), I find 
that it is, in point of fact, Prof. Marcus Hartog to 
whom the credit of the osmotic view is to be given. 
In a communication to the British Association in 
1888 (Rep., p. 714) this observer pointed out that, 
owing to the semi-permeable surface membrane, sub¬ 
stances in solution in the protoplasm of these 
organisms must attract water, which accumulates 
at a particular spot until it reaches the surface, 
breaks through the membrane, and escapes. The 
membrane spontaneously closes up as the distension 
is relieved. Prof. Hartog shows that If substances 
such as sugar or potassium nitrate are dissolved in 
the outer water to a sufficient osmotic concentration, 
the production of the vacuole cease*. The paper was 
reprinted in Ann. Mag. Nat. Hist., Sec. 6, vol. tfi., 
p. 64 (1889). The theory was worked out in mors 
detail by Degen (Bot. Ztit.. vol. txui., abt. 1, 1905), 
and Is explained by Prof. Hartog Ul his article oft 
Protozoa in the Cambridge Natural History {1906^ 
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p 15 My knowledge of Stempell a paper was de 
rived from an abatract m which the osmotic aspect 
waa chiefly emphasised On reference to the 
original 1 find that this part of the process is ob 
•cured by a number of complicated subsidiary hypo 
theses W M Bavuss 

University College London 


sented there is no criterion by which the nght notes 
can be recognised and the arbitrary ones excluded 
This criticism considered in conjunction with that 
of Bonng and Titchener (American Journal of 
Psychology vol xxxi 1930 pp 101-13) would seem 
to take from Wnghtson s theory almost all the essen 
tial features which individualise it from the older 
telephone theory of Rutherford H Hartridgb 


Some months ago Sir Ray Lankester was good 
enough to write to me in regard to the statement in 
my System of Animate Nature (1930) that he had 
spoken of evolution as a chapter of accidents He 
asked me to verify the quotation and I thought 1 
had only to turn to my book shelves for a minute to 
find the passage But in spite of some months of 
very agreeable and profitable re reading of Sir Ray 
Lankester s writings I have failed, to verify the quot i 
tion and the only thing to do is to apologise Per 
haps I should have seen that the phrase I a<scnbca 
to Sir Ray Lanl ester was inconsistent with such sen 
fences as these — thus then it appeals that tic 
conclusion that Man is a part of Nature is by no 
means equivalent to asserting tint he has originated 
by blind chance it is in fact a specific assertion 
that he is the predestined outcome of an orderly and 
to a large extent per eptible m chams 1 ( The 
Kingdom of Man p q) and I hey [the mental 

qualities which have evolved in Man] justify the view 
that Man forms a new departure in the gradual un 
folding of Nature s predestined scheme (op cit 
P a S) 

I yield to no one in mv appreciation of the services 
whi h Sir Ray Lankester has rendered to zoology 
and biology and 1 can only express my regret that in 
a busy life I made a mistake which amoi nts to an 
unintentional misrepresentation 

J Arthur Iuomsov 
Natural History Dcputmeit Manschal 

College University of Aberdeen August 16 


Wrifhtton a Hyoothesis of Audition 

Tup hypothesis advanced bv the late Sir ihomas 
Wrights m in his bool \n Enquiry into the 
Analytical Mechanism of the Internal Ear has it 
would seem received such wide acceptance that the 
following comments upon it may be of interest 
Wnghtson suggested that the appreciation by the 
ear of the constituent notes in a musical chord is 
due to the recognition and measurement by the brain 
of certain time intervals which occur between the 
changes in motion of the air when it is transmitting 
music In proof of this suggestion Wnghtson gives 
graphic examples First he takes two simple sine 
curves representing two musical notes and from 
them he obtains a third curve which shows the 
motion of the air when both notes are sounding to 
gather On this compound curve he marks distances 
between crests troughs and crossing points which 
are equal to the wave lengths of the two separate 
notea 

From the identity of these distances Wrightson con 
etudes that when the observer appreciates the con 
stituent notes in a chord he does so by recognising the 
existence of these time relationships 
I find however that this proof loses its value 
since it can be shown by trial that purely arbitrary 
wavelengths are also represented in the compound 
curve as frequently as are those of the notes actually 


It is scarcely possible, therefore to accept Wright 
son’s explanation of the power of analysis possessed 
by the ear, since, all wave-lengths being equally repre- 
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The Generation of Heath-nres 

It is the general practice to attnbute the heath 
fires which have been so common of late to the care¬ 
less dropping of matches or to the campfires of 
picnic parties But this is not always tne cause 
An instance came under my notice during the late 
hot weather which seems to be worth recording I 
was walking along one of the ridges at Finchamp- 
stead Berks and to the south was a fairly steep 
slope of peaty heath land giving rise here and there 
to clumps of bracken but exposed each day to the 
sun s rays for many hours at a time Noticing 
some smoke emerging from the soil I turned down 
the slope to stamp out a possible fire and I found 
that as soon as it was put out in one place it emerged 
elsewhere a foot or so away My companion and 
I repeated the process in many places but soon 
we saw that the smoke was emerging from a hun 
dred places and our efforts were useless Smoke 
was rising out of the peatv soil over an area of 
at least a quarter of a square mile and another 
hour of the sun s heat might have been sufficient 
tc result in the place break ng into flame 

From a note in Natukf of J inuary 37 last p 704 
in regard to the spontaneous burning of coal seams 
in the United States I see that the fine dust of 
lignite may ignite at 150 0 U and I suggest that in 
the case in point the finely divided carbonaceous soil 
may have been undergoing such changes under the 
heat of the sun which may have brought up the tern 
perature to somethings appioaching this Anyway 
here was a tons derable area smoking under the 
intense 1 eat and ignit on c uld not have been far 
off Edwd A Martin 

South Norwood S E August 13 



In the Bulletin of Agricultural Intelligence 
1 sued'by tic International Institute of Agriculture 
just to hand there is a prdcix of an article in the 
Annales de Gembloux under the heading Plastic 
Materials with a Casein Basis Galalith and Coma 
lith The latter word is not in the N B D or in 
the recently published Dictionary of Scientific 
Terms C alahth or milk stone is well known 
and comahth will be horn stone T1 e first sen 
tence in this precis roads Galalith and cornalith 
two substances made from casein that has been 
treated with formalin are produced now m various 
Countries especially in France where there are 
already several factories 

It is stated that in order to diminish the cost of 
AOpaque articles made from casein treated with formal 
dehyde this raw material is sometimes mixed with 
the refuse of horns horsehair and other nitro¬ 
genous matter When this is done is it called coma 
utb ” and if so does the name or term correctly 
describe the material? 

It is also stated that attempts have been made to 
use vegetable casein extracted from soya beans as 
being leu expensive than casein obtained from milk 
Hu this beat successfully accomplished, and if so, 

I can the resulting plastic material be called galalith ” 
or is some other term used? R Hedgrr Wallace 
I August 16 
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Pulverioed Cool u * Cwnbtwtible. 

Sir R. A. S. Rkduayni. K.C.B. 


OAL, which has, ever since the growth of 
Vo modern industrialism, proved the main 
source of artificial heat, power, and light in civil¬ 
ised countries, is likely to continue to occupy that 
position for very many years to come. In some 
Industries it constitutes the chief item of cost in 
production; in others it is second only to that of 
labour. Its importance, therefore, as a factor in 
the cost of living is very great indeed. That the 
price of coal, at any rate Tor a long time, will be 
maintained beyond a pre-war level cannot, I 
think, be controverted. The higher wage de¬ 
mands of labour incident to the advance in the 
standard of comfort claimed are not likely to be so 
abated as to bring wages down to a pre-war posi¬ 
tion ; for the same reason the cost of the materials 
so largely used in mining— e.g. timber, steel, 
lubricants, and machinery—will remain at a high 
rate. The chief hope of securing a reduction in 
the cost of production must lie along the lines of 
research. Similarly, also, the reduction in the 
cost of our fuel bill must be sought in economy 
in use—that is to say, in an endeavour to use 
efficiently every calorie available in the fuel. 

In this connection the use of coal in the form 
of dust has for some few years been occupying 
the attention of engineers, particularly during the 
last five years, and more especially in North 
America. In the year 1919 the Fuel Research 
Board published a brochure on the subject, and 
the May number of the Bulletin de la Socidtd 
d'Encouragement pour 1 ‘Industrie Nationale con¬ 
tains a most interesting article by M. Frion en¬ 
titled “ Le Chauffage au Charbon pulvdris£,” being 
a report of the “Commission d’Utilisation des 
Combustibles," in which it is stated that “ le d&- 
veloppement devint assez rapide k partir de cette 
4poque, et actuellement lcs industries du fef et de 
racier emploient environ 3 it 4 millions de tonnes 
de charbon pulv£ris£ par an, et les industries du 
cuivre un tonnage & peu pris £gal.” 

The use of coal in the form of dust for raising 
steam had, from isolated experiments, been known 
for the last thirty to forty years, but the fact that 
4t is probably the most difficult method of burning 
coal delayed the development of the practice until 
means were discovered of surmounting the 
obstacles in the way of its use. When it 
is considered that if a cubic inch of coal 
which has an exposed surface of six square 
indies is crushed into cubes each of Which has a 
side one-hundredth of an inch in length, and the 
exposed surface of the crushed coal becomes 
600 square inches, the theoretical advantage of 
burning crushed coal becomes obvious. A more 
intimate mixing of the fuel and air is rendered 
possible, and this without using a large excess of 
air; for example, with an average boiler furnace 
fitted with mechanical stoking it is considered 
good working practice under normal conditions 
»a *704, vol. 107] 


if 150 to 200 per cent of excess air is being ad¬ 
mitted to the furnace; on the other hand, under 
pulverised-fuel firing there is no difficulty in work¬ 
ing regularly with not more than ao to 30 per 
cent of excess air. 

One of the difficulties which originally lay hi 
the way of the widespread use of pulverised fuel 
was the heat engendered in the grinding of the 
coal to the requisite fineness, sometimes resulting 
in combustion. Again, inasmuch as coal dust 
cannot be shovelled into and burnt in an ordinary 
furnace, special buffers had to be provided. How¬ 
ever, a number of well-tried and standard methods 
for both the preparation and the burning of die 
fuel are now in existence, the underlying prin¬ 
ciple of all of them being the same, though 
differing in the design of the various parts of the 
equipment. The coal is dried, pulverised, and 
the dust, passing to a furnace, is conveyed to a 
burner, and then, mixed with air, burnt in die 
form of a jet. Each system has its own peculiar 
methods of performing these operations, some 
systems being more suited to certain conditions 
than others. A point common to all the systems, 
however, is that of the fineness to which it is 
necessary to reduce the coal. It has to be ground 
so fine that the dust will pass through a loo-mesh 
screen ( i.e . a screen containing 10,000 apertures 
to the square inch), and 85 per cent, through a 
200-mesh screen (i.e. a screen having 40,000 aper¬ 
tures per square inch). In order to effect this 
the coal must be dried so as not to contain more 
than 1 per cent, of uncombined moisture, the dry¬ 
ness being necessary from the point of view of 
manipulation, as the fuel must be capable of being 
handled without clogging or sticking in the feed¬ 
ing and burning equipment. In the process of 
drying, care has to be taken against overheating, 
which may result in loss of volatile hydrocarbons. 
The cost of securing a higher degree of fineness 
than that specified above is not justified by die 
extent of the increased efficiency obtained. On 
the other hand, practice has shown that if die 
degree of fineness is much below the standard 
named above troubles arise due to deposits of ssb 
and slag and from irregular burning. 

, The separation of the coal ground to suitable 
fineness from that which is not of sufficient fine¬ 
ness is effected by screening or fay air separation. 
In the latter method a stream of air at constant 
velocity carries away from the crushed coal par¬ 
ticles of a certain definite size and so. secures m 
uniform product, but the use of an air separator 
requires upwards of 50 per cent, more power to 
work it than a screen to perform the same amount 
of useful work, in addition to which the east of 
maintenance of the former is heavier, due to high 
velocity and excessive strains. With air sepa rator s 
the mixture of air and coal dust is earned to a 
cyclone dust collector, where the stream of air 
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'^d&ering *be* larger volume of the collector is 
deprived of its velocity and the coal dust drops. 
With the screen separator the coal is elevated by 
• bucket elevator and conveyed to the furnace by 
a screw conveyor. 

There are a number of different forms of burn¬ 
ing the dust in use, the fuel being driven into the 
fire-box by means of either fans or compressed 
ail 1 ; In one system the air pressure is exerted in 
the tank, which is in connection with the furnace 
by means of a pipe, and the dust forced in a 
stream, unmixed with air, through the pipe to the 
furnace. In another system the coal dust is 
drawn from the storage bin as required, mixed 
with air, and carried in suspension through pipes 
to the furnace at a velocity of 5000 ft. per minute. 
Mixing air with the coal dust would appear to 
increase the liability to explosion. In yet another 
system the dust from the feed worms is blown 
into the fire-box, the fuel and air passing as a 
cloud into the fire-box and being ignited by a 
piece of waste soaked in paraffin 

One economy incidental to the use of pulverised 
fuel under boilers has already been mentioned— 
viz. reduction in the amount of fuel as compared 
with lump coal to secure a given heat result. 
Other economies may be mentioned, as follows :— 

(a) Abdity to use low-grade coal. 

(b) Saving in labour of stoking. 

(f) Flexibility oi the operation, coal-dust firing 
being almost equal in this respect to oil 
firing. 

(d) Elimination of “banking” and easier dis¬ 

posal of ashes. 

(e) Possibility of safely working the boilers at 

loads largely in excess of their normal 
rating. 

(/) Ease ot control of furnace conditions in the 
case of metallurgical furnaces. 

Against these advantages, however, must be 
ranged the cost of preparing and conveying the 
pulverised fuel and the interest and depreciation 
on the capital outlay. These are very variable 
items, dependent, as they arc, on local conditions 
in respect of labour, power, and fuel, but chiefly 
on the output per day of the plant. For instance, 
in the United Kingdom, lender present conditions, 
it is not considered a paying proposition to use 
pulverised fuel in the case of stationary boilers 
having a lower fuel consumption than 40 tons of 
coal per diem. On the other hand, with a fuel 
consumption of zoo to 300 tons per diem a hand¬ 
some saving can usually be secured by the re¬ 
placement of lump coal by pulverised fuel under 
almost any conditions. As a rough guide it may 
be taken that with almost any of the well-known 
standard “ systems " the cost of preparing, pulver¬ 
ising. and burning in the form of dust 1 ton of coal, 
will be about 5*. in the case of a plant dealing 
with too tons of coal per diem. Of course, the 
higher the price of the raw fuel the greater the 
Paving by using it in pulverised form. 

Pulverised coal has been successfully applied to 
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almost every kind of heating work, with the pos¬ 
sible exceptions of open-hearth steel furnaces, 
steamships, and such furnaces as glass tanks, 
where contamination of the charge from particles 
of ash is to be avoided. The first really Successful 
application of dust-coal fuel was in respect of 
rotary cement kilns, where the conditions are such 
that the problem of the disposal of the ash does 
not exist, and a large combustion volume is avail¬ 
able with j free, unobstructed passage for the 
flame. The next step in its application was in 
the direction of various types of metallurgical 
furnaces, more particularly reheating, puddling, 
and similar furnaces, and complete success has 
been obtained in most cases. 

The case of stationary steam boilers of the 
water-tube type has been found more difficult of 
treatment In the early stages of the adaptation 
of coal dust to firing, considerable trouble was ex¬ 
perienced from the ash and the rapid wear of the 
furnace lining and from imperfect combustion. 
Experience has shown the way of avoiding these 
troubles, and it is now a fact that pulverised 
luel can with complete and permanent success be 
applied in raising steam from any type of tube 
boiler. In the case, however, of the cylindrical 
internal flue type of boiler—as, for example, the 
Lancashire boiler—the process of dust firing has 
not, so far, proved successful under continuous 
operation; but, seeing that firing with “straight” 
oil and with “ colloidal ” fuel has succeeded in this 
type, there seems no reason why the problem 
should not in time be solved in respect of coal- 
dust firing. 

Perhaps the most difficult conditions for the 
successful application of pulverised fuel were those 
in respect of locomotives, owing to the small com¬ 
bustion area available and the cramped conditions 
generally; yet recently it has been completely suc¬ 
cessful, and locomotives equipped wdth this system 
of firing are in use in the United States of 
America. A fact of peculiar importance, as point¬ 
ing to a means of utilising low-grade fuel, is that 
on the Brazilian Central Railway some locomotives 
are being worked with pulverised coal derived 
from local deposits of inferior quality in place of 
using high-grade imported lump coal. In 
England a system for locomotive use has been 
successfully developed and has been in service fo* 
some time with verv successful results. Enough 
has been said to show that the preparation And 
use of pulverised coal have been brought to a prac¬ 
tical and economic stage, and where the conditions 
are suitable its use constitutes a proposition 
worthy of the serious attention of large consumers 
of fuel. To readers who wish to pursue thfe matter 
further the perusal is recommended of the report 
in the Bulletin already named, the Report of die 
Fuel Research Board, and Mr. C. F. Herington’s 
work on “Powdered Coal as a Fuel.” 

As illustrative of recent developments, two 
cases mav be quoted. One is from the Butteffa, 
in which M. Frion says:— 

“ Nous ne citerons que l’exemple particuliire- 
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ment d&nonstratif de 1’installation nouvelk de 
50,000 chevaux en cours de montage it la Mil¬ 
waukee Electric Railway and Lighting Co. 
destin£e k alitnenter une centrale de 200,000 kw. ” 
At home pulverised coal has recently been applied 
at the Hammersmith Central Electrical Station. 

The advent of a new process in connection with 
coal dust has resulted in a considerable step for¬ 
ward being made towards the reduction in the 
extent of the equipment necessary in the prepara¬ 
tion and conveyance of coal dust for combustion. 
This process is that by which the finely divided 
coal dust is intimately mixed with oil to form what 
is inaccurately termed a “colloidal” fuel, tor 
colloidal it is not. In this process the coal is 
groun*d in oil, a mixture resulting which is suffi¬ 
ciently stable for all practical purposes, espe- | 
daily so when the proportion of solid fuel con- ’ 
tained therein exceeds 50 per cent, j mixtures of 
equal quantities of oil and coal have been used 
after standing three months in barrels without any 


difficulty having been experienced in regard, jtq 
sediment. 

In the case of the so-called “colloidal” fuel, 
unless the amount of moisture is very excessive* 
the coal can be used without having to resort to 
drying preliminary to crushing, which means a 
curtailment in the equipment required as com¬ 
pared with the use of simple pulverised fuel. It 
has a further advantage in respect of transporta¬ 
tion and of handling, in that it is a semi-liquid, 
and can be treated as an oil fuel, after due 
allowance for its greater viscosity. It is not 
liable to spontaneous combustion, and is burnt in 
the same manner as if it were “ straight ” oil. 

The field for the use of “colloidal ” fuel is great. 
The fuel can be employed wherever oil is applic¬ 
able as a steam raiser. Its wide application will 
result in a vast saving in the consumption of oil, 

] and its manufacture allows of the useful employ- 
I ment of low-grade coals and of coals deficient, for 
) other purposes, in volatile constituents. 


Remarks on Gravitational Relativity. 1 


By Sir Oliver Lodge, F.R.S. 


IV. 

W HEN we come to the more general theory, 
which attends to the acceleration and not 
merely the velocity of the observer, I find myself 
in disaccord on some points with many eminent 
exponents, chiefly in connection with their aboli¬ 
tion of the idea of “ force,” and the consequent 
replacement of gravitation by a modified geo¬ 
metry; as if the earth’s natural motion was in a 
hypocycloidal sort of spiral, and was not under 
compulsion by any deflecting force. 

A revolt against “ force ” as a real objective 
entity was led by that great mathematician and 
physicist, Prof. Tait of Edinburgh. In the first 
instance he rebelled against the practice, adopted 
by text-books of the period, of using the term 
“accelerative force” instead of “acceleration,” 
and making a muddle of the laws of motion by 
formulating what they called Law 3 thus:— 
“ When pressure communicates motion to a body 
the accelerative force varies as the ratio of the 
pressure to the mass.” Then he objected to some 
of the pedagogic arrow-heads sprinkled on 
mechanical diagrams, especially the arrow-head 
representing centrifugal force; since it is obvious 
that no such force acts on the revolving body. 
Ultimately Tait or his disciples (W. K. Clifford 
too, if I remember right, also Mach and Kirchhoff) 
were prepared to abandon the term force alto¬ 
gether, and to substitute space-rate of change of 
energy, or time-rate of change of momentum, or 
mass midfiplied by acceleration, as a more real 
equivalefli. Tait even denounced the idea of 
balanced forces, saying that only their effects were 
balanced (“ Ency. Brit.,” qth ed., art. " Me¬ 
chanics,” §§ 285-300); as if two opposing forces 

£ t Continued from p. j8j. 
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were each producing their proper amount of 
acceleration, or of momentum, but in opposite 
directions. Though how this kind oi statement 
could include the production of scalar quantities, 
like work and energy, is not apparent. The whole 
idea of “cause ” came into disrepute. 

Now mass-acceleration truly is a measure of 
the force which produces it, but that does not 
mean identity. Reformers spoke sometimes as if 
they meant identity, and desired to get rid of the 
term force altogether because it had been so 
misused. After a lecture by Prof. Tait to the 
British Association on “ Force” (at Glasgow, in 
the year 1876), Sir Frederick Bramwell amusingly 
said that in the North of Britain the term meant a 
waterfall, while in London it meant the police, 
and that really, after the lecture, he himself 
scarcely knew exactly what it did mean! In that 
lecture Tait had dealt pugnaciously with some 
misuses of the term by Prof. Tyndall and other 
scientific people; for it is not so long ago that 
the words vis and Kraft were used with but little 
modification or caution for the quite different con¬ 
ception of Energy. “ The Persistence of Force ” 
was a phrase frequently employed in philosophic 
writings. Indeed, an accurate nomenclature has 
scarcely yft penetrated into common usage; and 
the result is an unnecessary vagueness about the 
term, typified by Sir F. Bram well's more than half 
serious confession. Centrifugal foace, for example, 
can be treated correctly enough by equating it'to 
the product of inertia and rate of change of velo¬ 
city, but that does not do away with the force: 
the force is exerted by the revolving body against 
its constraints. The word is misleading if thought 
•f, in what was no doubt its original intention, as 
a radial fly-away tendency; it should connotp only 
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an otitward radial pressure, due to kinetic reaction 
against the normal component of acceleration It 
is the necessary correlative of the centripetal force 
which must be acting on any revolving body 
Centrifugal force is not acting on the revolving 
body, and, strictly speaking, should never be so 
thought of, or so depicted it is the pressure or 
reaction exerted by the body on the groove or rail 
or mther, or whatever it may be that guides and 
deflects it 

Part of the mistake if I may call it so con 
nected with the denial of physical reality to the 
directly apprehended thing called forte is the iden 
tifying of a thing with its measure Because two 
things are equivalent it does not follow that they 
are identical There is room for both md force 
may be measured statically as well as kinetically 
It is only unbalanced foroe that produces accelera 
tion and calls out kinetic reaction Acceleration 
is often prevented by an equal opposite force but 
that does not abolish the force \\ hether balanced 
or unbalanced force is real enough If Galileo 
had been put on the rack the assurance of an In 
qufsitor that he was only suffering from balanced 
accelerations would have been no relief It will 
be said that force is only one end of a stress and 
that attention to the stress is the llhimin iting 
thing That is perfectly true but as a fact of 
experience wc came across force before we under 
stood about stress and there arc states of stress 
which we still are not able to understand because 
they occur in the sether and only display them 
selves by their ends —that is by the pair of 
equal opposite forces in which they terminate— 
called in old phrase action and reaction ’ 

The weight of a book or a stone or an apple 
is a force acting on it this force is due no doubt 
in the last resort to a stress in the a»theric medium 
but we experience it as a force when we resist it 
muscularly and though we may measure it by the 
mass acceleration of the body when allow ed to 
drop it acts equally when the body is resting on 
a table or hanging from a twig only then the 
reasoned and hypothetical aether stress is counter 
acted by an obvious stress in the material sup 
port The stress can be measured by resting the 
body on a spring, or hanging it from a piece of 
elastic, and the strain so caused is surely an 
undoubted reality, about which it would be ex 
tremely artificial and confusing to postulate any 
kind of acceleration Some day we may be able 
to dive into deeper constitutional secrets and 
explain all stresses and strains kinetically m terms 
of the gyrostatic rigidity and elasticity of sether 
but that time is not yet Meanwhile the obiects 
here used in illustration are in static equilibrium 
are obeying the first law of motion and moving 
with uniform velocity so long as the forces acting 
on them are equal and opposite and therefore 
balanced 

But an unbalanced force can always be equated 
to the kinetic reaction or mass acceleration of the 
body acted on and m dynamics unbalanced forces 
are those which demand attention All the rest 
is the statics of strain D'Alembert’s principle 
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rather tended to tempt us to contemplate spurious 
forces for supposed convenience, so as to reduce 
kinetics to statics when writing down equations 
—for there must be equilibrium among the internal 
fortes acting within the confines of any closed 
system—and a flagrant elementary example of the 
kind of thing thus led up to was the ordinary text¬ 
book treatment of centrifugal force 

Elementary Repehtu n 

If a g vernor tall or conical pendulum is depicted 
I on paper the only arrows that ought to be dr iwn on 
it ire those representing the tension in the string 
and the weight of the bod\ But such a diagram 
looks unfinished nothing could rest like that the 
two forc^ are evidently not in equilibrium they 
clearly have a resultant The unpardonable or at 
leist the ccnfusing thing is for a teacher to draw 
an irrow indie iting a force equal and opposite to 
that result int in order to m ike the diagram look 
comfortable and static The fact is that no third 
fircc acts on the body the body itself reacts its 
mass lect It ration is equal to the resultant force and 
that is the proper fiet to express in n equation, 
>ou cannot express it in a diagram lhe diagram 
can be completed only ly motion and it ought not 
to look as if cquldriun we e attained b\ aiv part 
of the system The svst n as i whole is in quilt 
btiun or th intern il stresses balance directly the 
knet reaction is taken into acrount not other vise 
Centrifugal force is the t rm is often ei ployed to 
signify a force acting on the revolving body is a 
fiction 

\ t ceitnfugal force 19 a reality it s essentnl to 
the equably of action and react on There ought to 
be ni objection to th term or idea when properly 
applied But it does not act oi the revoivng body 
at all In every instance the real centrifugal force 
acts not on the revolving body but on whatever fixed 
centre is responsible for holding it in its or! it or on 
the constraint such as rails or groove or cethenal 
medium which is directly effective in guiding and 
deflecting it The centnfugnl force of the moon acts 
not on the moon but on the earth It is pirt of the 
cause of the tides No doubt it is primarily exerted 
on the netherial medium in contact with each lunar 
particle and is thus transmitted to the eartl at the 
other end of the gravitational stress 

To hmsh this trivial pedagogic discussion of centri¬ 
fugal force in its true as distinguished from its usual 
artificial sense and the c nfusioi about which body 
the force really acts on we may is well point out 
that the same sort of trifling difficulty—caused by 
there being ahvavs two bo lies bounding a stress, 
while we are liable to concentrate attention on one— 
is responsible for that simple old puz/le about the 
horse and the cart If he cart pulls back as hard as 
the horse pulls forward why does it move? Every 
good student sooner or later asks himself or his 
teacher this question The correspondence columns 
of the Engineer at one time exhibited persistent mis 
conception about this elementary matter among quite 
a large number of readers and some text book 
writers have been bothered bv it The cogfusion is 
caused entirely bv the tacit assumption that both 
forces must act on the cart Not so one acts on the 
cart and one on the horse Two forces and two 
bodies one force acting on each The difficulty dis¬ 
appears The horse must get a gnp of the ground 
to enable him to exert his force on the cart true and 
the cart exerts its reaction on the horse entirely be- 

* Tha fact that an advaoeiitf wavs front may Maolato a My for Ihl* 
porpooe l» of b |h nttmt 
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Cause of, and In proportion to, its maSs-acceleration, 
until Motion ana ether obviou* extras have to be 
taken into account. 

The Principle of Equivalence. 

In returning from this, I hope pardonable, 
elementary digression to more general considera¬ 
tions, let me quote and amplify a sentence from a 
sort of summary which will appear in the Fort¬ 
nightly Review for September:— 

To ignore or deny or supersede the gravita¬ 
tional stress, merely because we do not jet 
understand the particular configuration of the 
aether which is responsible for it and which 
renders it possible, is to blind our eyes danger¬ 
ously to dynamical reality, and to rest satisfied 
with a mere geometrical specification of the 
motion as if it were a peculiarity of space. 

The “ principle of equivalence ” formulated by 
Einstein claims that the inertia reaction of a 
revolving body, to the centripetal force responsible 
for the curvature of its path, is of the same char¬ 
acter as what we call the force of gravity, due to 
the neighbourhood of a large mah; that this 
inertia reaction is indistinguishable from weight; 
and, generally, that no distinction can be drawn 
between an artificial field of force, such as that 
representing the effect of a carefully defined revo¬ 
lution round a centre, and what we are accustomed 
to think of as a real field of force, such as that 
surrounding the earth. 

We are told that by referring motion to rotat¬ 
ing axes it is possible to abolish revolution and to 
replace it by a centrifugal force acting outwards 
on the body, thereby enabling the body to be 
treated as if in static equilibrium. We do this 
when we draw a static diagram of a revolving 
body, say a conical pendulum or pair of governor 
balls, and when a spurious and non-existent force 
is supplied, to represent the inertia reaction, and 
to balance the centripetal-force component which 
in reality is curving the path. I called this 
“ unpardonable ” in an elementary text-book, and 
also wrong as a philosophic representation of fact, 
but as a mathematical device it seems to be permis¬ 
sible; at any rate, it is quite consistent with the 
principle of relativity. In fact, it is part of the 
foundation of Einstein’s principle of equivalence. 

Now it is true that the most careful experi¬ 
mentation (first Newton, and now EfitvOs) has 
shown that weight and inertia are accurately pro¬ 
portional. So it is possible to balance weight 
precisely by inertia reaction, and, for calculation 
purposes, to treat centrifugal force as if it were 
an artificial kind of gravity, obedient to the same 
laws. But this can only be done with due caution 
and limitation, for it does not represent reality, 
and the laws are not in all respects the same. 

We are also told that, by choosing accelerated 
axes as our frame of reference, weight can be 
abolished too. Passengers in an unsupported, 
and -therefore freely falling, enclosure, such as a 
cage or lift, would experience no force of gravity; 
for nothing would require any support, and 
nothing would’tend to move out of its place as 
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defined by the walls of the room, which constitute 
the passenger's natural frame of reference. ~ ’ 

We are told still further that the behaviour qif 
things inside an enclosure or cage in tree space, 
dragged along by a hook with an acceleration of 
33 ft. per sec. per sec., would be indistinguishable 
from the behaviour of things inside a stationary 
or equilibrated cage slung by the same hook above 
the earth. These examples are instructive, for in 
many respects the behaviour would be just the 
same. But such illustrations must not be pressed 
to philosophic extremes, as if there were really no 
discrimination. l<’or one of the two cages, after 
the lapse of about a year, would attain the velocity 
of light; and surely something noticeable must 
happen then, even if only the invisibility of the 
floor. Moreover, force is not really evaded; for 
something must be dragging at the hook—some¬ 
thing quite gratuitous—whereas the influence of 
the neighbourhood of the earth is a manifest 
vera causa, however little we may as yet under¬ 
stand about its tetherial mechanism. It must not 
be supposed that we have no criterion for what is 
true in all these cases; we need not allow that we 
have no means of discrimination, and that we are 
really subject to all the uncertainties and 
ignorances about absolute truth which tend to be 
grafted on to us by the doctrine of relativity in 
general and by the principle of equivalence in 
particular. 

The fact is that the passengers-in-a-Iift argu¬ 
ment, like others that we encounter round about 
this subject, is of very limited application. It 
can be well used to illustrate certain non-obvious 
and interesting facts, but innumerable considera¬ 
tions contradict the idea that the force of gravity 
is really nothing else than a fanciful name for the 
mass-acceleration which can be written in equa¬ 
tions as equivalent to it. After all, distinction Is 
quite feasible between the reaction of a heavy 
body on the earth to its centripetal diurnal 
acceleration, and any corresponding fraction of 
the force of gravitation. The two do not even act 
in the same direction, save at the equator; and 
at the poles one vanishes. What is true is that 
the resultant between the pressure of the ground 
on a stone or man, and the real weight of the stone 
or man, is an unbalanced forcq which causes that 
stone or man to rotate round the earth once a 
day, and (if we allow for complete weight) round 
the sun once a year. Attachment to the earth has 
nothing to do with astronomical motions of our 
human body; for we are not attached. Each of us, 
and each loose pebble, is as much a planet as the 
earth, and nearly as much a satellite ar the moon. 

To say—if anyone does—that the force exerted 
by a gravitational field, such as might be due to 
a heavy mass at the centre of a wheel, is indis¬ 
tinguishable from any other constraint needed to 
curb the inertia reaction of a particle attached to 
the rim of the wheel when it is revolving, is false. 
For the way the force is applied is not the.Sfune, 
and the law of force is different. The one 
increases with distance from centre, the other 
diminishes with the inverse square. 
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' To reduce the field of the earth locally to zero 
07 means of a falling elevator or “ lift ” is feasible 
for observers inside the lift, so long as it is small. 
"But if, in an extensive falling chamber, gravity is 
to be imitated or neutralised exactly, its parts 
must fall in different directions, or with different 
accelerations, or both. 

The elimination or avoidance of the idea of abso¬ 
lute rotation, through imitating or replacing 
Centrifugal reaction by the influence of the stars, or 
by an imaginary distribution of attracting matter 
in distant space, round the earth or other rotating 
body, is preposterous, and cannot be seriously 
contemplated. 

I know that the mathematical physicists who 
allow themselves to assist their exposition by 
employing illustrations of this kind must be well 
aware of the limitations attending their use; but 
I do not think that philosophers always are, and 
they may not always attend to the'cautionary 
language employed by careful expounders. In 
fact, the so-called “ principle of equivalence,” like 
other popular wordings of extreme relativity, is 
liable to lead an incautious exponent to go 
beyond what is legitimate or necessary, and to 
land him in paradox. Yet if not pushed to absurd 
extremes, and if the wording is carefully guarded, 
the principle of equivalence is useful enough; for 
it is true that any effect on bodies produced by 
their weight can be imitated by whirling them on 
a revolving table. Mechanically the principle is 
used in industrial separators of various kinds, and 
in any operation requiring an enhanced value of 
gravity; and the principle extends to optic and 
electric effects also. 

Reference to Mercury's Orbit again. 

The theory of relativity, though originally sug¬ 
gested by electrical theory, was developed without 
further reference to that theory, and reduces an 
orbit to a mere spatial relation determined by the" 
central body. But it should be clear that, unless 
an aether is admitted, the gravitational potential 
or potentials essential to the theory must represent 
an action-at-a-distance of the central body on 
space. In the third article (Nature, August 18, 
p. 784), when discussing the orbit of Mercury, I 
did not seek to explain how it was that an extra 
small perturbation was necessitated by the prin¬ 
ciple of relativity; because no question about it 
has arisen, and because it has been done, so lar 
as reasonably possible, at least for the bending 
of light, by Prof. Eddington, in chap. vi. of his 
book “Space, Time, etc.’’; while the equations 
are in chap. v. of his "Report” to the Physical 
Society of London; or, in another form, in 
Cunningham’s “ Relativity,” second edition. The 
theory for a planetary orbit is similar to the light- 

K ith theory; but it is difficult to put the gist of It 
to ordinary language. Suffice it to say (i) that 
Newton showed, in the "Principia” (Book i., 
sect, ix.), that the inverse square law is the only- 
one to give an exact elliptic orbit, and that the 
slightest interference with that, law would bring 
about a specified revolution of the orbit in its own 
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plane, t.s. an apsidal progression; or, in vaguer 
words, would prevent the same orbit from being 
retraced or repeated by the planet. And (a) that 
the Relativity theory, virtually though not expli¬ 
citly, does interfere with the exact law of inverse 
square, especially for a near planet. For In the 
ordinary equation for orbital revolution in general, 

(t<h\r) + r~ h L 

(with P as the acceleration at distance r from the 
central body M, and as the constant rate of 
sweeping areas), the right-hand side is constant 
only tor an inverse square law, P = tlM/r*. But 
relativity adds to the right-hand side, which ordi¬ 
narily would be GM//P, another term, namely 
jGM, c*!-*; and this small term is the one respon¬ 
sible for the departure from an exact conic-section 
oibit. The discrepancy thus introduced turns out 
to be right for Mercury, and insignificant for other 
planets; while it does not interlere with their 
eccentricities. Moreover, the same term is re¬ 
sponsible for the bending ol a ray of light. So the 
double success is very striking, and the jubilation 
entirely justified. 

To sum up this portion. 

Force is essentially a human conception derived 
from our muscular sense; and, from the psycho¬ 
logical point of view, is as basic as motion, and 
more directly apprehended than matter. L’nforccd 
motion is straight and uniform,* not varying or 
curvilinear, and acceleration is not a fundamental 
property of matter, nor a diversion of empty spare, 
but is always the result of pressure exerted upon a 
mass by other bodies, or in the last resort by the 
circumambient medium. 

To geometrise physics, even if legitimate foi 
convenience of calculation, is ultimately to com¬ 
plicate it. Directly the operation becomes com¬ 
plicated it becomes needless, or even obstructive 
The new facts can be accepted, and the relativity 
equations can be used, but a physical explanation 
can still be looked for, and our knowledge of the 
universe will not be complete until it is found. 
We cannot be for ever satisfied with a blindfold 
mathematical method of arriving at results. We 
can utilise the clues so given, and admire the 
ingenuity which has provided them, but that is 
not the end; it is only the beginning. The ex¬ 
planation is still to seek, and when we really know 
the properties of the mther we shall perceive why 
it is that things happen as they do. 

CoNC LUSION. 

The relativity method, by aid of its differential 
geometrical analysis, seeks to interpret all that is 
directly experienced through our senses as a mani¬ 
festation of the peculiarities of space. Matter 
and all its functions are thus reduced to a kind of 
subjective space-time geometry, and everything 
absolute has disappeared fromr the physical world. 

An alternative view of what may be the outcome 

» Stralfhtnana ; mui that no lor dofloettoa in any rimvtnn eaa bn 

Mjtgnod; nod th« shannon of any aconlnmwf or mardUif canaa ytnUa 
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of the method—a view taken in these articles 
though it is not likely to be immediately accept* 
able to fully assured relativists—is to regard the 
theory of relativity as an indirect attempt, not 
unlike the principle of Least Action, to treat all 
material phenomena as developments or manifesta¬ 
tions of unknown essential features in one univer¬ 
sal medium, thus restoring a kind of absolute¬ 
ness to motion, and therefore presumably to space 
and time From that point of view the compre¬ 


hensive scope of the method, with its mflhHesuAdJ 
continuity of treatment, is hopeful and encourag¬ 
ing , and the highly abstract and symbolic modes 
of representation, which now seem inevitable in 
its more advanced developments, are the tribute 
to our ignorance of the kind of dynamics appro¬ 
priate to a substance the properties of which must 
be more fundamental than any we are likely as yet 
to have encountered among its sensory derivatives, 
electricity and matter 


The Edinburgh Meeting of the British Association. 
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printers, shows the completed plans for the bus>i 
ness of the various sections In particular, atten 
tion may be directed to the careful arrangements 
for the joint discussions The Age of the Earth 
1$ to be the subject of a discussion, b> the con 
joined sections of physics, geology zoology, and 
botany to take place in the Natural History 
Lecture Theatre Old College—the largest theatre 
in the University, with accommodation for an 
audience of more than 400 The discussion will 
be opened by Lord Rayleigh and other speakers 
will be Prof Sollas, Prof Eddington, Prof J W 
Gregory, and Prof Lindemann 

Sections A and B will take part in a discussion 
on the structure of molecules, to be opened bv 
Dr Langmuir of New York He will be followed 
by Prof Smithells Prof W L Bragg, Prof 
Partington Prof Rankine, and others 
Chemists and physiologists will find common 
ground in the discussion on Oxidations and Oxi¬ 
dative Mechanisms in Living Organisms ” to 
which Prof Gowland Hopkins will contribute the 
opening paper 

The sections on geology and engineering are to 
discuss the various aspects of the proposed mid- 
Scotland canal The geologs of the suggested 
route will be explained by Mr M Macgregor and 
Mr C H Dinham of H M Geological Survey 
“The Ongin of the Scottish People is to be 
the subject of discussion opened by Sir Arthur 
Keith before the joint sections of geography and 
anthropology Prof T H Bryce I ord Aber 
crombv Prof R Wevmouth Reid Prof Jehu, 
Prof W J Watson, and Dr Tocher are to take 
part m this discussion 

The sections of geography and education will 
combine for discussion on the teaching of geo 
graphy, which will be opened bv Mr G G 
Chisholm, and it is hoped that Sir Richard 
Gregory, Sir Halford Mackinder, Prof J W 
Gregory Prof Patrick Geddes, Dr Rudmose 
Brown Mr W. H Barker, Mr T S Muir and 
others will put forward their views on this subject 
The sections of zoology and psychology are to 
discuss “ Instinctive Behaviour ” Dr Drever will 
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open for the psychologists, and he will be followed 
by Prof Goodrich, Prof J Arthur Ihomson, and 
others 

A joint meeting of the sections of economics, 
psNchologv, and education will be held to discuss 
Vocational Training and Tests ’ 

The discussion following the presidential ad¬ 
dress in Section K, in which Section C is to take 
part, on the early history of plants, with special 
reference to the Rhyme fossil plants, promises to 
be an outstanding feature These plants, repre 
sentative of the earliest known land flora had an 
organisation different from that of any living land 
plants and their investigation by Dr Kidston and 
Prof Lang has thrown much light on the e\olu- 
tion of land floras In addition to the president 
of Section K (Dr D H Scott), Dr Kidston, Prof 
Lang Dr Horae Prof Bower and Dr 1 otsy 
w ill take part in the discussion There is to be an 
extensive demonstration by Dr Kidston in the 
Botanical Laboratory Roval Botanic Garden, of 
sections of these Rhyme plants 

As indicated m a previous notice the presi¬ 
dential addresses in other sections are to be fol 
lowed by discussions, and in several cases should 
lead to interesting debates, for instance, on "The 
Principles by which Wages are Determined,” on 
‘The Place of Music in a Liberal Education,” 
and (at the Conference of Delegates of Corre¬ 
sponding Societies) on ‘ Science and Citizenship ” 
There are other discussions planned which, 
though nominally forming part of the programme 
of one section only, will attract interested members 
from other sections Among these may be men 
tioned discussions on “An Imperial School of 
Anthropology for the Training of Civil Servants 
and Administrators in the Dependencies of the 
Fmpire,” on “Heavy Muscular Work,” on “Size 
and Form ” on “Extramural Education,” and on 
“ University Reform ” 

There are to be, as usual, many communica¬ 
tions giving the results of recent investigations, 
and there will be exhibitions of apparatus and 
specimens and demonstrations of methods 
Nearly all the sections have arranged excur¬ 
sions to places of special interest to their members 
The local secretaries of the sections of chemistry, 
geology, engineering, and botany have been par- 
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riy active and fortunate in their arrange 
meet* These excursions are necessarily limited 
in number, and only those really interested arc 
expected to join them The arrangements for 
these are in the hands of the respective sectional 
secretaries There are in addition eighteen excur 
lions open to all members Information regard 
tag these is given in the local programme and 
further details can be obtained at the excursions 
counter in the reception room The Fxcursois 
Committee has succeeded in making arrangements 
for members up to the number of two hundred to 
visit Loch Lomond Loch Katrine and the Tros 
sachs by motor charabanc and bo-it and for a 
further two hundred to visit the Scott country — 
Melrose Dry burgh Abbotsford and the \ alltv f 
the Tweed—by motor coach Earls applicat on 
for these excursions is desirable It is hoped that 
full advantage will be taken of arrangemc its which 
have been made for small parties not exceeding 
fifty in each group to visit Old Fdinhurgh u ider 
the guidance of experts each visit to extend o\tr 
two afternoons Members who will arrive in 
Edinburgh on Tuesday or early on Wednesdav 
and are interested in the Old Town are advised 
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to join one of the four parties which will set out 
on the Wednesday afternoon at 2 30 These will 
complete the inspection of the Old Town on the 
Thursday afternoon Another party will start on 
Thursday afternoon and finish on Friday after 
noon and a third party will begin on Monday 
afternoon and hntsh on luesday afternoon 
1 here is to be a special graduation ceremon al 
in the Mcbwan Hall on luesday September 1 3 
at 3 p m at hich honorary degrees in the 
f iculty of law w 11 be conferred Members of the 
\ssocnt on jvho propose to attend the ceremonial 
11 academic dress are desired to hand in their 
names at the general inquiries counter in the re 
ception room on or before the morn ng of Monday 
September i. The secretary of the Universtv 
has k ndlv arranged to reserve seats for them and 
to include them in the academic procession 
Members who are golfers will be glad to hear 
that several of the well known I dii burgh clubs 
have been good enough to intimate that a number 
if members of the Association will be made 
honorary members of the clubs for the period of 
the meeting The local secretaries will be pleased 
to g vc p irticulars 


Prof Edmond Perrier 


Obituary 


P ROF JEAN OC1AVL EDMOND PFRRIhR , 
the announcement of whose death ap | 
peered in Nature for At gust 4 p 721 
had been for longer than many of us can 
remember one of the most distingu shed of con 
temporary French zoologists Bom in 1844 at 
Tulle (Corrize) he entered the Toole Normale 
Suplrieure in 1864 and for some years devoted 
himself to mathematic il and phv steal stt d es but 
he was a born naturalist and the call of the 
natural sciences was too clear to be resisted He 
entered the service of the Museum of Natural 
History in Pans in 1868 as aide naturaliste and 
eight years later he became a professor in that 
institution On the death of Prof A Milne 
Fdwards m 1900 Perrer was appointed director 
of the museum a pos tion which he held until 
January of last year when he retired with the 
title of honorary director He died in his official 
residence at the museum on July 31 last 
Prof Perrier s published writings cover a wide 
range of subjects His own researches—morpho 
logical taxonomic and faunistic—deal mainly 
with various groups of invertebrates and are rc 
corded in a long series of memoirs many of which 
are of fundamental importance His monograph 
on the structure of earthworms (1874) is fre 
quently quoted by Darwin who refers to it as 
M Perrier s admirable memoir His researches 
on echmoderms are well known and we need 
do no more than mention his memoirs on the 
collections of the Traiailleur and Tali man the 
Blake and other expeditions and his detailed 
study of the structure and development of 
Antedon He was also the ‘author of a 
considerable number of volumes of more 
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„encral scope >ne of the best know 1 being 

La I hilosophic zoologique avant Darwin 
(1884) in whi h he emphasised the important part 
t iken by I re ich thinkers in the development of 
biological theory Les Lvplorations sous 
marines (1886) was based largely on the results 
of the Trai aillcur and Taltsman expeditions in the 
Atlantic in which he had taken part La Tachy 
gdntse ou acceleration embryologiquc (in col 
laboration with Prof Ch Gravier 190 ) is an 
interesting and suggestive attempt at a synthesis 
of the facts of embryology In his monumental 

Traitd de Zoologic ot vhich six fascicles have 
appeared slice 1892 (a final part was in manu 
script at the time of his death) he attempted a 
task which is now perhaps bevond the powers 
of anv single man His last published work La 
Terre avant 1 Histoire (1920) a general review 
of the origin and evolution of the living world is 
distinguished no less by the author s encyclopaedic 
knowledge than by the lucidity and charm of his 
style 

A list of Prof Perr er s academic and other 
honours would be a lengthy one He was elected a 
member of the Acid^mie des Sciences in 1892 he 
was also a member of the Acad6mie de Midecine 
and of many foreign academies and learned 
societies including the Linnean and Zoological 
Societies of I ondon The distinction of his 
literary style gained for him the coveted honour 
of udmission to the Socidti des Gens de Lettres ’ 
of which he was one of the few scientific members 
He was one of the founders of the International 
Congress of Zoology and succeeded Prof A 
Milne Edwards as chairman of the permanent 
committee 

Of Prof Perrier s personal qualities a distin 
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gutshed colleague and former pupil of his to 
whom we are indebted for some of the facts re 
corded above, writes Je suis navri da-la raort 
de mon vdndrf Maitre II avait conquis les 

sympathies de to us par son caract&re enjogd et si 
aimable, par son accueil charmant pour tous, les 
grands comme les petits les pujssants comme les 
fatbles par son exquise bienveillance 11 

restera de lui le souvenir d un savant £rudit d une 
haute courtoisie 

A 1 Simmons 

Many scienu. teachers and students will learn 
with much regret that Mr A T Simmons, in 
spector of secondary schools lor the l mv ersity of 
London and author of i number of widely used 
text books of science died from pneumonia on 
August 19 at fiftv six years of age Mr Simmons 
received his chief scientific training at the Royal 
College of Science London in 1883-87 and 
during these years he and his fellow student Mr 
H G Wells were almost inseparable After 
becoming an associate (physics) of the college he 
was for three years lecturer in physics chemistry 
and other science subjects at the Southport Science 
and Art Institute and while occupying this j ost he 
proceeded to work for the B Sc degree of the 
University of London graduating with first class 
honours in physical geography and geology in 
1890 During the vears 1891-97 he was science 
and second master at lettenhall College near 
Wolverhampton where numerous students learned 
to esteem his high character and teaching apti 
tude He came to London in order to undertake 
general editorial and advisorv work for Messrs 
Macmillan and Co Ltd in connection with 
school manuals on scientific subjects and was a 
part time member of the staff until his death I 
association with Sir Richard Gregory he founded 
in 1899 the School World published by Messrs 
Macmillan and continued as joint editor when 
that magazine was incorporated with the Journal 
of Education in 1918 


j^AyoutT as» « g» 

By his many years of devoted service 00 t&e*« 
periodicals, the sympathetic and helpful spunt m 
which he carried out hit duties as inspector of 
science work in schools, and the assistance bt 
afforded to many authors of text books, Mr 
Simmons won the highest regard from a large 
circle of the educational world His influence 
upon the teaching of scientific subjects was strong 
and far reaching and his death will be mourned 
not only by his personal friends but also by 
numerous teachers and students familiar with bis 
books both at home and overseas His person' 
ality and his works will long be cherished m most 
affectionate memory 

\fws has reached us thit one of the best 
Russian zoologists Prof N A Cholodkovsky 
academician and professor emeritus in the 
Academy of Medicine and at the Institute of 
Forestry died last April in Petrograd at sixty one 
years of age Prof Cholodkovsky was the 
author of numerous works on entomology and 
helminthology One of his best works is a 

Monograph on Chermes Injurious to Coniferous 
1 rees 1906 His excellent text books on zoo 
logy are adopted in most Russian universities 
Io the general public Prof Cholodkovsky was 
also known as a poet of high merit To his pen 
belong the best translations into Russian of 
Shakespeare Byron Goethe and others Tor his 
masterly translation of Goethe s Faust with 
commentaries and a new criticism he was 
awarded the Grand Premium in I iterature by the 
Russian Imperial Academy of Sciences 

The death is announced in Science of 
August 12 of Charles Barnfy Cory curator of 
zoology in the Field Museum of Natural History 
which occurred on July 29 at the age of sixty 
four vears Mr Cory was one of the founders and 
a past president of the American Ornithologists 
Union and a member of manv learned societies and 
was widely known for his ornithological writings 


Notes. 


The announcement appears in Science of \ugust 12 
that Prof R A Millikan of the University of 
Chicago has been appo nte I director of the new 
Norman Bridge Laboratory of Phvsi s at the Cali 
forma Institute of Technology and chairman of the 
executive council of the institute An income of 
9, 000 dollars for the new laboratory alone has been 
promised by the institute and additional funds avail 
able comprise sums of 200 000 dollars and 50 000 
dollars which have been promised by Dr Norman 
Bridge for the extension of the laboratorv and its 
library respectively With this generous provision it 
is hoped to create a large and effective laboratory 
for research In physics In conjunction with the 
laboratorv the Southern California Edison Companv 
Is to erect an experimental station in the grounds 
of the institute for the investigation of the trans 
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mission of elntrtc power at high potentials Prof 
Millikan will be partially responsible for the direction 
of this station The main problem however which 
Prof Millikan proposes to attack is the constitution 
of matter and its relation to the phenomena of radia 
tion a task for which the new laboratorv will provide 
exceptional opportunities It Is also announced that 
Prof H A Lorentz of the University of Levden 
will be in residence at the institute during the winter 
term as lecturer and research associate in order to 
supplement the work of the mathematical physics de 
partment and that Dr C G Darwin of Cambridge 
has been appointed professor of this department for 
the academic vear 1933 33 
The council of the British Association for the 
Advancement of Radiology and Physiotherapy has 
recently issued a statement warning the public against 
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vtntm optimkm about the use of radiotherapy in the 
treatment 0 1 cancer. The new technique, which has 
tsSM developed at Erlangen, Bavaria, has not yet 
tmen thoroughly tested, and, in any case, evidence of 
success cannot be assumed until after the lapse of 
some years. The council is of the opinion that of 
«py single method surgery still offers the best pros¬ 
pects of cure in most cases of cancer. Combined 
treatment by operation and radiation therapy has been 
'employed with good results, and so far the co-opera¬ 
tion of the radiologist with the surgeon affords the 
greatest hope of success. The association has 
organised a scheme for the investigation of the 
claims made for the new intensive X-ray treat¬ 
ment, for which purpose a sum of 4000I. has 
been allocated by an anonymous donor (Arch. 
Radiology and Electrotherapy, No. 352, July, 1921, 
p. 38). It is suggested that a research scholar be 
appointed for two years at a salary of 350I, with 
travelling allowance, and that he proceed to Erlangen, 
where the treatment has been in progress for several 
years. If it is found that the results obtained there 
approach the claims made, a complete outfit of ap¬ 
paratus such as that used at Erlangen would be 
ordered and installed at the Manchester Royal 
Infirmary and the work continued there. 

Tim President of the French Republic has con¬ 
ferred the Cross of Chevalier of the Legion of Honour 
on Col. Sir Arthur Mayo-Robson for services ren¬ 
dered by him to the French Red Cross during the 
war. 

It is announced that the Advisory Committee pro¬ 
vided for by the Importation of Plumage (Prohibition) 
Act' will be constituted as followsLord Crewe 
(chairman), Mr. E. C. Stuart Baker and Dr. W. 
Eagle Clarke (representing ornithology), Mr. C. F. 
Down ham, Mr. W. G. Dunstall, and Mr. L. Joseph 
(representing the feather trade), Lord Buxton, Capt. 
E. G. Fairholme, Mrs. Reginald McKenna, and Mr. 
H. J. Massingham. 

At a meeting of the Privy Council, held at Bucking¬ 
ham Palace on August 10, the petition of the Insti¬ 
tution of Electrical Engineers for a Royal Charter 
of Incorporation was approved, and a Royal Charter 
has now been granted. His Majesty the King has 
atao been graciously pleased to intimate his willing¬ 
ness to become patron of the institution. 

It is announced in Science of August 5 that the 
Municipal Observatory at Des Moines, Iowa, said to 
be tha only municipal observatory in the world, was 
opened on August 1. The observatory building is to 
be equipped by Drake University with an 8-in. 
equatorial telescope. It is to be under the control 
of the university, and open to the public at least 
three time* a week, and at any other time when 
occasion may warrant. 

Can. -Roald Amundsen has arrived at Vancouver 
from Nome, Alaska. Tha Time* announces that he 
intends to sail for the Arctic next spring to resume 
hit attempt to drift across the Arctic Ocean. Two 
aeeoplenet furnished with sleds will be carried by 
the expedition. Meanwhile the Maud is on her way 
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to Seattle for repairs and the installation of more 
powerful wireless equipment. It will be recalled that 
the Maud first attempt to drift with the pack was 
unsuccessful, and that she was forced to winter in 
the Ice off the coast of north-eastern Siberia, where 
she lost a propeller. 

Announcement was made of the coming Paris 
meeting of the Iron and Steel Institute, under the 
presidency of Dr. J E. Stead, in Nature of June a, 
p. 434. A programme of the meeting, which will be 
held at the headquarters of the Comltd des Forges de 
Franco on September 5 and 6, has now been issued. 
It Is expected that tin papers will be submitted, most 
of them dealing with the constitution and properties 
of various types of steel, though two will be of 
economic interest. Advance copies of the papers can 
be obtained by rrtembers of the institute from the 
Secretary, 38 Victoria Street, S.W.i. At the con¬ 
clusion of the meeting, alternative visits have been 
arranged to works in Lorraine, BGrgundy, and 
Normandy. 

It Is reported in the Pioneer Mail of July 15 that 
the Bose Research Institute, established some four 
years ago at Darjeeling, is actively at work and 
engaged in investigations of wide interest. The 
Government of India has obtained the consent of 
the Secretary of State for a permanent Imperial 
grant which will be double the income derived from 
public donations, of which Sir J C Bose’s contribu¬ 
tions alone will amount to 10 lakhs of rupees 
(66,666/.). Problems dealing with agriculture will be 
investigated on an experimental station at Sijberia, 
while at Darjeeling an attempt is to be made to 
conserve an entire hill-side with the view of inves¬ 
tigating the flora of the district and of preserving 
wild plants from Sikkim and Tibet which are in 
danger of extermination. 

At a small business meeting held on August 16 at 
the Hotel Cecil, the Society for Constructive Birth 
Control and Racial Progress was formally constituted, 
with Dr. Marie Stopes as president. The objects of 
the society are. (a) To bring home to all the funda¬ 
mental nature of the reforms involved in conscious 
and constructive control of conception, and the 
illumination of sex life as a basis of racial progress; 
( b) to consider the individual, national, international, 
racial, political, economic, scientific, spiritual, and 
other aspects of the theme, for which purpose meet¬ 
ings will be held, publications issued, and research 
committees, commissions of Inquiry, and other activi¬ 
ties organised from time to time as circumstances 
require and facilities offer; (c) to offer to all who 
still need it the full knowledge of the methods of 
control. 

A Conorks 8 of Applied Chemistry, to be held in 
Paris on October 9-12, is being organised by La 
Sod 4 t 4 de Chlmie Industrielle ds France. The con¬ 
gress, which will also be the first annuel meeting 
of the society, will be split up into thirty-four sections, 
corresponding to variqus branches of Industrial 
chemistry. All meetings will be held in tha Coo* 
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servatoire de* Art* et Mftiers, and the inaugural cere¬ 
mony, which will take place on October 10, will be 
presided over by M. Dior, the French Minister of 
Commerce. The society is also organising, at the 
Conservatoire, a Chemical Exhibition, which will be 
open on October 9-16. Two sections only will be 
re p re s e n ted, those dealing with laboratory equipment 
and colouring matters, but it is hoped that the ex¬ 
hibition, at which most French manufacturers will be 
represented, will be the germ of a future chemical 
exhibition embracing all branches of industrial 
chemistry. 

Thb latest news from the Mount Everest expedition 
is contained in Col. Howard Bury’s dispatch to the 
Times published on August 17. Leaving their base 
camp at Tlngri, the expedition explored the approach 
to Mount Everest on the north-west. The chief 
obstacles were great glacier streams which proved 
quite unfordable in July, and could be crossed only 
where frail native bridges existed. The expedition 
crossed the Kyetrak glacier valley on such a bridge, 
and marching by Zambu reached the Rongbuk glacier, 
in the valley of which it camped at a height of 
18,000 ft., some miles from the great Rongbuk Monas¬ 
tery, which stands at 16,500 ft. Progress in this 
direction did not look promising owing to the sheer 
precipices of 10,000 ft. which descend to the Rongbuk 
glacier, and even supposing the ridge summits at 
26,000 ft. were gained, there still remains difficult 
rock climbing at greater heights. In the course of 
their reconnaissance Mr. Mallory and Mr. Bullock 
climbed a peak of more than 23,000 ft., but their 
coolies were unable to reach the summit. August 
was to be devoted to the eastern and north-eastern 
faces of Mount Everest, which have more snow and 
ice on them than the north-western side, and the 
base camp for this purpose was to be moved In the 
vicinity of Kharta, in the Arun Valley. Col Howard 
Bury hopes to find a high pass leading from the 
Rongbuk glacier into the valley of the Kharta 
Tsangpo, but finds it impossible to get any accurate 
information from the Tibetans. The weather broke 
early in July, and poor visibility now hampers the 
work. 

The widespread faith in Australia in water-divining 
has led Dr. Griffith Taylor to examine its working 
in the Federal Capital Territory, and he has com¬ 
municated his conclusions and some quotations from 
the literature of the subject to the Proceedings of the 
Royal Society of Victoria (vol. xxxiii., N.S., 1921, 
pp. 79-86). He dismisses water-divining as of no 
practical value and as of interest to the psychologist 
rather than to the geologist or farmer. His own 
evidence, however, like some other scientific tests of 
the question, is inconclusive. He reports two cases. 
A well was sunk at Ainslie at a point selected by a 
diviner, who “estimated that water would occur at 
about 56 ft.” Dr. Taylor reports that “at 56 ft. 
some water came in 5 at 64 ft. water was ' bubbling 
in.'” In this case the well was sunk in an area 
where drifts lay on a slope of impermeable beds, and 
water could have been obtained at any site. This 
Access was probably mere coincidence, but the pro- 
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diction was justified by the result. In the Second ease, 
another diviner recommended a rite 00 a ridge of 
shale; naturally, die well was a complete failure. 
Dr. Taylor quotes records of more extensive Inquiries, 
including the Guildford case of 1913, an early inves¬ 
tigation by the Government of South Australia, and 
one in 1920 by the New South Wales Water Con¬ 
servation Commission. This Commission's inquiry 
covered fifty-six bores selected by diviners, and of these 
70 per cent, were successful; of ninety-six bores 
selected without the diviners' aid 87 per cent, were 
successful. The accumulation of evidence against the 
divining-rod is useful, and though it may show that 
the method is of no practical value, many of die 
tests are not conclusive against those who consider 
that certain individuals in suitable circumstances are 
influenced sub-con scion sly by underground water. 

Sir Frederic Kenyon’s presidential address to the 
Museums Association, in which he set forth his views 
as to the future development and arrangement of 
the British Museum (see Nature. July 28, p. 689), is 
now published in the August issue of the Museums 
Journal (Dulau and Co) 

Referring to recent correspondence in Nature, 
Mr. A S. E. Ackermann writes to say that in August 
of last year at Ypres he saw bumble-bees abstracting 
nectar from the flowers of white-runner beans through 
a hole in the side of the corolla instead of in the 
normal manner. 

Thr camera is being used InoreaslngK to elucidate 
the habits of birds, and striking success has been 
achieved by Dr Overton in his observations on the 
great horned owl, described in Natural History 
(vol xxi., No. 2) It has hitherto been supposed 
that the bird attacks its enemies and prey by means 
of its wings or bill The remarkable series of photo¬ 
graphs which are used to illustrate Dr. Overton's 
article clearlv demonstrates, however, that the bird 
attacks solely with its feet We have seldom seen *0 
conclusive a collection of photographs of birds. 

In the June issue of the Lancashire and Cheshire 
Naturalist Mr. R. Standen records some Interesting 
observations of his own and other naturalists on 
the feeding habits of squirrels, with particular re¬ 
ference to fungi. He has watched squirrels feeding on 
that most poisonous of fungi (to man), the Fly Agaric 
(Amanita muscaria). They were observed to knock 
off the cap and to eat only the stalk, but so far as 
is known they were none the worse, and appear to be 
immune to this particular form of poison. The late 
Rev. O. Pickard-Cambridge has recorded squirrel* 
as eating Boletus edulis, and Mr. Britten has watched 
them feeding on the Blusher (Amanita rubesetns), 
but both these species are non-polsonous. In America 
squirrels are known to store fungi with their other 
food, but British squirrels have not as yet been ob¬ 
served to follow this habit. Mr. Standen’s note* raise 
many lnteresdng points, such as the distribution of 
the poisonous substance In the tissues of rite fungus, 
and the degree of immunity enjoyed by the squirrels. 
It is dear that there is much to be learnt about 
the natural history of our British mammals. 
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Tns diminutive ihrunken heads made by the 
£varq Indiana have long been familiar objects in 
obr amaeums. In Natural History (vol. xxi., No. 3) 
Mr. C, W. Mead gives an account of how and why 
they were made. The head, with a small part of 
the neck, 1 b severed from the body. A cut is made 
from the base of the skull down through the neck, 
and through the opening thus made the bones of the 
skull are carefully removed. The skin and the re¬ 
maining soft parts are next dipped in the juice of 
the ktdto fruit, which stains them black The skin 
is then ready for the shrinking process. This is done 
by putting a number of hot stones into the cavitv 
and constantly turning the head in order to bring all 
parts in contact with the stones. This process is 
repeated until the head is reduced to the required 
size. Among some of the tribes a single hot stone 
nearly as big as the head is used, and replaced by 
smaller ones until the work is completed. Hot sand 
is also used in some localities The lips arc then 
fastened by long pendent cords, and one is run 
through the top of the head to suspend it. Finally, 
the cut in the back of the neck is sewn up, and the 
trophy is completed. Originally a tribal custom of 
celebrating a victory over an enemy, the Jivaro 
Indian was not slow to turn it to commercial use 
when he found that the heads were in great demand 
among white men. We are told that advance orders 
were booked and in due course filled 
Dr. Marianne Pleiin directs attention in an article 
in the AUgemetne Fischeret-Zeitung for August, a trans¬ 
lation of which has been sent to us by the Editor of 
the Fishing Gasette, to what she regards as a hitherto 
unrecognised cause of disease in fish kept in tanks and 
ponds : this is an excessive quantit\ of oxygen in solu¬ 
tion in the water. It is well known that an abundant 
growth of alg® in fish cultural ponds may be very 
injurious. So much oxygen is given off by the 
plants that the water may effervesce when it is stirred 
violently. In such circumstances more of the gas is 
taken up by the blood of fishes than can be used in 
the ordinary way by the tissues, and then a further 
rite in the water temperature may cause the liberation 
of gaseous oxygen in the blood. Vesicles, visible to 
the naked eye, are said to form in the skin, par¬ 
ticularly on the fins. Similar gas vesicles may form 
in the orbits, giving rise to ‘'exophthalmos.” Gas 
embolisms may even form in the heart and vessels 
of the gills, causing immediate death. Not only 
oxygen, but also nitrogen, may, at times, be con¬ 
tained in solution in freshwaters to such an extent 
as to be the occasion of this "Gaskrankheit,” and the 
author plso suggests that gas-forming bacteria in the 
blood of fishes may be the cause of similar effects. 
The matter is one of much importanre in salmon and 
trout hatcheries, and, quite evidently, it should be 
the subject of very careful investigation. 

A tklkoram from Asmara (Eritrea) reports a rather 
severe earthquake in that region on or shortly before 
August 15. The shock was especially strong at Mas- 
sowah and in the surrounding country, at least four 
people being killed and about twenty injured, while 
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several houses collapsed. As a rule the earthquakes 
of Eritrea are infrequent and of slight Intensity. Prof. 
Palazzo, in his catalogue of Ethiopian earthquakes 
from 1400 to 191a (Boll. Soc. Siam. Ital., vol. xix., 
1915, pp. 393-350), records 143 shocks, the strongest 
of which occurred in 1400, 1884, and 1901. Asmara 
itself seems to be one of the least stable regions. 
Early in 1913 (from January 34 to April 8), 308 dis¬ 
turbances were registered at the seismologies! station 
in that place, the strongest of which was of about 
the same intensity as the recent earthquake. 

It is satisfactory to learn that the valuable work 
of the Kilauea Volcano Observatory is to be main¬ 
tained, if not extended. Under the supervision of 
Dr. T. A. Jagger, jun., and supported by the 
Hawaian Volcano Research Association, all changes 
in the activity of the volcano have been chronicled 
for some years, and the earthquakes, local and other¬ 
wise, have been registered In 1918 a grant of ten 
thousand dollars was made by Congress, and at the 
same time the question of placing the observatory 
under Government direction was considered by a com¬ 
mittee of the National Academy of Sciences. On 
its advice the control of the Kilauea Observatory 
has been transfeirod to the Weather Bureau. The 
full report of the committee has now been published 
(Proc. Nat. Acad, of Sciences, vol. vi , 1930, 

pp. 706-16). A general scheme of investigation in 
either seismology or volcanology is, it considers, be¬ 
yond the proper scope of the Weather Bureau For 
the present, the committee suggests that seismographs 
might be added at certain selected meteorological 
stations, and that such work should, if possible, be 
placed under the direction of a trained seismologist 
belonging to the Bureau. While the maintenance of 
the Kilauea Observatory is regarded as of the first im¬ 
portance, the committee recommends that obseivations 
should be made on all the active phases of Hawaian 
volcanism, and that, especially, the gigantic volcano 
of Mauna Loa, which represents a different stage in 
the development of a basaltic volcano, should be sub¬ 
jected to an investigation as systematic as may be 
possible, taking into account its much greater size 
and the difficulty of access. 

Thk hydrous calcium borate inyoite, described by 
W. T. Schaller from California in 1916, has now 
been found at a second locality, the Whitehead 
gypsum quarry, Hillsborough, Albert County, New 
Brunswick. E. Poitevin and H. U. Ellsworth de¬ 
scribe a number of crystals, confirming the mono¬ 
clinic character of the mineral (Canada Depart, 
of Mines, Geol. Surv., Bull. 33, 1921). It is “fairly 
soluble ” in water, and separated out somewhat later 
than the massive gypsum, in the cracks of which It 
lies. 

The Geological Survey of Ireland has issued through 
the Ordnance Survey two new sheets of the geological 
map of the country on the scale of a quarter of an 
inch to a mile (1:353,440). Sheet 5 covers a region 
of unusual interest, and should be specially useful 
to dwellers in Belfast. Educationally, it serves as 
an epitome of the geology of Ireland. It Includes the 
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gndssic axis of Tyrone, the Caledonian area of 
Armagh and Down, with the Newry granite in its 
strike, the down-faulted Carboniferous series of Coal 
Island, and the Cainozoic granite of the Moarnes. 
The Mesozoic beds, protected by the great plateaus 
of basaltic lavas, are well seen encircling Lough 
Neagh. Sheet 16 offers less variety, and shows the 
rapid succession of Armorican anticlines and synclines 
in the Devonian and Carboniferous systems round 
Cork city. 

In a short paper to the International Congress of 
Mathematicians, Strasburg, 1920, entitled “Une 
application des pohndmes d’Hermite & un probifeme 
de statistique,” Prof Alfred Guldberg, of Christiania, 
reaches the series recommended for the representation 
of frequency curves and surfaces by Edgeworth in this 
country, and by Charlier, Thiele, Bruns, and others 
on the Continent The large amount of mathematical 
work on such subjects that is being done in Scan¬ 
dinavia is noteworthy, but the application of the re¬ 
sults of the mathematical work on a large scale to a 
great variety of statistics seems to be required if we 
are to estimate the usefulness of the work in practice 

Thf report of the Royal Observatory, Hong-Kong, 
for the year 1920 by Mr. Claxton, the director, shows 
that the usual meteorological and magnetic results 
have been continued. Automatic records of the tem¬ 
perature of the air and evaporation were obtained with 
a Richard dry- and wet-bulb thermograph, and the 
direction and velocity of the wind with a Beckley and 
a Dines-Baxendell anemograph. The amount of rain 
is recorded automatically by a pluviograph, and the 
amount of sunshine is registered by a Campbell-Stokes 
recorder. Other observations are recorded by eye 
The mean barometric pressure and mean temperature 
for (he year were in fair agreement with the normals. 
The total rainfall for the year was 10788 in., which 
is about 24 in. above the normal. The fall in an hour 
measured 1 44 in. on September 12, and 12 70 in. fell 
in forty-nine hours on July 18-ai. Tracks of sixteen 
typhoons and four of the principal depressions which oc¬ 
curred in the Far East in 1920 are given in the Monthly 
Meteorological Bulletin for December. Observations 
from the Philippines are now received in time for 
insertion in the daily weather map. Wireless weather 
telegrams were received from 140 ships in the course 
of the year, and meteorological registers from 170 
ships operating in the Far East. Upper-air research 
is being considered, as is also the installation of a 
seismograph. 

The Meteorological Magatme for July has an 
article on the design of rain-gauges, which affects 
largely the accuracy of rainfall measurements, now 
being considered with greater assiduity than in the 
past. The 5000 observers for "British Rainfall " 
show the necessity for uniformity and precision in 
the style of gauge. Universal adoption of the now 
recognised standard patterns ef rain-gauge is advo¬ 
cated, and the rejection of certain obsolete patterns. 
The forms approved are the Snowdon gauge and 
patterns based on it, such as the Bradford gauge, the 
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Meteorological Office pattern gauge, and 
thwaite gauge. Some of the essential imtotm ft** 
of an approved gauge are: The stout brps turns* 
ring terminating upwards in a knife-edge, exactly 
5 or 8 in. in diameter, which forms ths rim «f 
the gauge; the vertical cylinder, 4 to 6 in. deep, ex¬ 
tending from the rim to the upper edge of the funnel, 
which is intended to retain snow and hall, to prevent 
the outsplashing of rain which haa fallen upon the 
funnel, and to reduce to a minimum the risk of loss 
due to wind eddies; an inner collecting vesael, which 
can be removed for measuring the fall without dis¬ 
turbing tho body of the gauge, the latter being slightly 
sunk in the ground; and a capacity of not less than 
10 in. of rain for a daily gauge. Hints relative to 
self-recording gauges are also given. Makers of rain- 
gauges are asked to assist in the elimination of un¬ 
desirable types of rain-gauge. 

Since its introduction in 1829 the Trevelyan rocker 
has formed the subject of manv scientific papers, but 
thev have nil led to the conclusion that Faraday’s 
explanation of the motion of the rocker was sub¬ 
stantially cotrect. According to Faraday the motion 
is due to the expansion of the material of the sup¬ 
port under one of the two ridges on the under¬ 
surface of the rocker bv heat communicated to the 
material from the rocker This expansion throws 
the rocker on to its other ridge, allowing the first 
portion of heated material to cool until it is again the 
support for the rocker This theory was put into 
dynamical form bv Davis in 1871, and has been 
accepted as satisfactory A recent study of the actual 
motions of a rocker carried out by Prof Chuckerbuttl, 
of Calcutta Unhersitv, and given in vol. vl. of the 
Proceedings of the Indian Association for the Cultiva¬ 
tion of Science, shows, however, that the theory Is 
quite unsatisfactory The tones produced are those 
of the clastic vibrations of the system composed of 
the rocker and its handle, and the pitch of each is 
determined bv these vibrations under the constraints 
imposed on the rocker bv the method of support. 

The third paper on the physical properties of clay, 
read by Mr. A. S E Ackermann before the Society of 
Engineers, contains a record of forty-nine more ex¬ 
periments, which carry our knowledge of this subject 
considerably further By boiling the clay and allow¬ 
ing It to settle, some of the colloidal matter was got 
rid of, and as a result the pressure of fluidity was 
decreased bv about 25 per cent. When a disc is 
pressed into a mass of clay, the mean radial speed 
of flow of the clay underneath the disc is about one- 
eighth the speed of penetration of the disc, and 
the mean speed of penetration of the disc when the 
load on it is just sufficient to produce the pressure 
of fluidity is about 1 cm. per minute. Some in¬ 
teresting experiments were made with the view of 
ascertaining the behaviour of the day Immediately 
below the disc; there appears to be a stagnant cap 
of day which remains in contact wftfa the lower 
side of the disc and travels with It Evan under 
considerable tangential stress there is no pr ogre ss ive 
strain hi clay containing 25 per cent, of water, which 
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Mm behaves u a aolid. The addition of an artificial 
head to the top surface of the same clay increases 
die pressure of fluidity by about 7 per cent, when 
the addition is aoo per cent, of the actual head. 
The experiments on discharging clay under pressure 
through sharp-edged circular orifices are also of in¬ 
terest. The rate of discharge increases more rapidly 
than the rate of increase of pressure, and ultimately 
there is a phenomenon analogous to the pressure of 
fluidity. Reducing the size of the orifice, keeping 
the pressure constant, reduces the discharge per unit 


area of orifice. The initial pressure necessary to 
cause the discharge to begin increases considerably as 
the diameter of the orifice is decreased. Practically 
the same result is obtained whether a disc or a sphere 
is used in determining the pressure of fluidity, and 
the result is independent of the diameter of the disc 
or sphere within a considerable range. Mr. Acker¬ 
man n’s work on this subject shows promise of great 
value to engineers in dealing with foundations and 
| retaining walls, and we trust that his experimental 
work will be continued. 


Our Astronomical Column. 


The Recent Meteoric Display.— Mr. W. F. 
Denning writes that further proof of the unusually 
abundant display of August meteors is provided by 
Mr. S. B. Mattey, observing at St. Heiier, Jersey, 
on August 11 during the quarter of an hour between 
14I1. and 14I1. 15m. G.M.T., who saw sixty-two 
meteors. This indicates a rate of about 350 per hour, 
and proves that the shower was witnessed in extia- 
ordinary activity. About 25 per cent, of the meteors 
seen by Mr. Mattey were bright ones, exceeding stars 
of the first magnitude. Their light was frequently 
strong enough to illumine buildings near his place of 
observation; in fact, he describes the effect as being 
somewhat similar to that occasioned by so-called 
sheet lightning. 

Detection of Encke's Comet. —\ letter •froth Mr 
J. F. Skjellerup, dated Capetown, July 29, announces 
that he and Mr. W. Reid detected Encke's comet on 
July 27 at sh. 15m. G M.T., when it preceded 
19 Sextantis by 31 seconds, and was 2' to the south 
of it, which makes its apparent position R A. 
loh. 8m. ns., N. dccl. 4 0 58'. The estimates of its 
magnitude by the two observers were 9-5 and brighter 
than 80. 

The following elements were predicted by Mr 
Matklewitch:— 

T -*1921 July 13-28 G.M.T. 

• -184° 43-5' 
ft”334 35 5 
/ - 12° 31 r 
log a -o 34598 
e -0-84671 
log 9 -9 53149 

The above observation would indicate a value of T 
some 0*2 day earlier than the prediction. 

The comet’will be 1931 d. 

The letter states that Pons-Winnecke’s comet was 
observed at midnight on July 27, in R.A. ih. 24m., 
S. decl. 38°, magnitude about 85. 

Study of the Moon’s Surface.— Mr. Waller Good- 
acre has just brought oat the eighth report of the 
Lunar Section of the British Astronomical Associa¬ 
tion. He dwells on the immense value in seleno¬ 
graphy of the splendid photographs taken by Mr. 
F. G. Pease with the 100-in. Mount Wilson reflector. 
He states that they show more detail than a 6-in. 
visual telescope would do, even with the best seeing. 
The report contains several charts showing on a 
larger scale much of the detail that has been detected 
on the photographs. One is of the “Straight Wall 
near ThebiL ,r showing that it is really by no means 
straight. Enlargements of the craters Ptolemaus. 
CUvius, Copernicus, Arzachel, Gassendi, etc., show 
much new detail, mostly of the nature of tiny craters 
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or narrow clefts. Mr. Goodacre considers that the 
new evidence is unfavourable to the theory of meteoric 
formation of the lunar features. Various fine details 
are noted, in particular un apparent landslip on the 
wall of Birt A. 

Mr. J. W. Durrad contributes a fine drawing of 
Gassendi, showing numerous clefts on the floor, some 
of which are new. 

Titr Distances of the Globular Clusters. —The 
Bulletin of th'- National Research Council, Washing¬ 
ton, D.C., for May last contains an interesting dis- 
1 cussion between Dr. Harlow Shapley and Prof. II. D. 
Curtis on this subject. Taking the Hercules cluster 
as an example, they contend respectively for 36,000 
and jboo light-years as its distance. The strongest 
argument for the former distance is the presence of 
B stars in the cluster and the demonstration that the 
average absolute magnitude of such stars is zero or 
brighter, judging from the stars m proximity to the 
sun. Prof Curtis prefers to'work from the average 
absolute magnitude of all stars within measurable 
distance, but Dr. Shapley replies that the average Is 
itself a function of distance, since the stars that are' 
really very taint are altogether lost to view at moderate 
distances. 

Another point discussed is the correlation between 
period and absolute magnitude in the Ccphcid 
I variables. Prof. Curtis gives a diagram showing that 
the case for this corrclatkm becomes much less con¬ 
vincing than Dr. Shapley had supposed, when the 
number of galactic Cepheids employed is increased. 
Dr. Shapley replies that he used the Cepheid method 
solely as corroborative of several others, and that the 
strongest argument for the correlation is in reality 
deduced from the fact that the methods all fall into 
line so well. 

The discussion also involves the status of the spiral 
nebulae. Dr. Shapley’s estimate of the size of our 
Galaxy is so great that if the spirals were similar 
objects they would be so remote that we could not 
expect to see novae in them. From the fact that 
several novae have been detected he concludes that 
they are not stellar, but actually formed of diffused 
matter. Prof. Curtis’s smaller galactic diameter 
permits the view that the spirals are external galaxies. 
He estimates the distance of the Andromeda nebula 
(supposed to be the nearest spiral) as 500,000 light- 
years, and invokes the presence of a zone of occulting 
1 matter near the galactic plane to explain the observed 
j distribution of the spirals. 

The discussion Is highly instructive, and the method 
of putting the two views of such difficult questions 
side by side is most helpful as a check on over-hasty 
| deductions and a test of the weaker links in a chain 
of evidence. 
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New Facts of Colour Vision. 

Dr. F. W. Edri doe-Green. 


'THE White Equation .—The fact that when two or j 

i three simple spectral colours are combined a I 
white is produced which matches that from which 
the spectrum has been formed is the basis of many 
theories of colour vision. It is therefore of funda¬ 
mental importance to any theory of colour vision. 

In a recent paper (Proceedings of the Royal Society, 

B, vol. xcii., 1931, p. 332) it was pointed out that 
when an exact match of a red of A 6670-6770 A., a 
green of A 5144-5156 A., and a violet of A 4350-4267 A. 
with white was made, after fatigue with red light in 
the region of A 670/1/1, there was no longer a match 
between the simple and mixed whites, the mixed 
white appearing bright green, and in order that a 
match could be made the green had to be reduced to 
about onc-half of the amount required by an un¬ 
fatigued eye. It is obvious, therefore, that the under¬ 
lying physiological processes are not the same with 
the mixed and simple whites. It should be noted, 
however, that no change in the equation is seen 
when the eye is fatigued with red light in the region 
of A 780/1/1. 

Another fact of colour fatigue bears on this point; 
red of A 670/1/1 can be matched with red of the end 
of the spectrum by varying the intensity, and so it 
has been stated that red A 670/1/1, as well as the 
terminal red, affects only the hypothetical red sensa¬ 
tion. If, however, the eye be fatigued with red of 
the region of A 760/1/1, and red of the region A 670/1/1 
be afterwards viewed, this appears yellow, or even 
greenish-yellow, which could not be the case if the red 
sensation only had been affected. 

The Change of Hue produced by the Addition of 
White Light to Spectral Colours .—White light is a 
purely relative term. The white light of the sun is 
not the same as that from an artificial source; the 
term is therefore employed as meaning the combined 
light of the source which is used. In making the 
experiments described, the light was that of a 
1000-candle-power tantalum arc, which, compared with 
sunlight, is yellow. The apparatus used in these ex¬ 
periments was that described in the Proceedings of 
the Royal Society, B, vol. xcii., 1921, p. 232. 

Various spectral colours were isolated on a screen 
coated with magnesium oxide, and definite proportions 
of white light taken from the source added. The scale 
of white light is arbitrary, the maximum amount of 
light it is possible to add being 100 divisions. A 
comparison white light taken from the source was 
used. Each colour became less saturated on adding 
white light. Red first became orange, then yellow. 
Orange became yellower. A 585/1/1, pure yellow, did 
not change in hue. Orange-yellow -and yellow-green 
became yellow. Green became yellow-green. Blue, 

A 480/1/1, became white, the comparison white appear¬ 
ing vellow. The violet end of the spectrum from 
A 48011/1, making a blue on the screen, changed to 
violet on adding 33 divisions of white light; light 
purple, on adding 100 divisions. Wave-length 585/1/1, 
the point where the addition of white light produces 
no rhange of hue, Is also the centre point of pure 
yellow and the apex of the luminosity curve. 

The result of these experiments shows that the com¬ 
ponent part of white light which has the greatest 
luminosity effect is the hue to which all colours tend 
on the addition of white light. 

The Anomalous White Equation without Colour¬ 
blindness .—Just as a man mav make an anomalous 
Rayleigh equation without any evidence of colour- 
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blindness (Proceedings of the Royal Society, B, 
vol. lxxxvl., 11/13, P- 164), so may a man make an 
anomalous white equation without being colour-blind. 
As an example of tnis, a man was examined who pre¬ 
sented no sign of colour weakness. He passed my 
card test, lantern test, and spectrometer with the ease 
I and accuracy of an absolutely normal-sighted person. 
His luminosity curve was taken by the flicker method 
and corresponded with the normal. The wave-length 
of the apex of the luminosity curve was at 585/1/1, 
which is the normal point. When, however, his white 
equation was taken, he put only eight scale-divisions 
of green instead of thirteen ana a half or fourteen, 
which is normal, and the mixed light appeared red to 
the normal-sighted. An important fact was noted, 
namely, that after fatigue with red in the region of 
A 670/1/1 the equation changed to him in the some way 
as the normal-sighted, ana he required only four scale- 
divisions of green instead of eight It is quite obvious 
that this was not a case of partial red-blindness. 

The White Equation ana Colour-blindness —The 
colour-blind have been classified by some as red- or 
green-blind, in accordance with their white equations, 
those who put too much red in the equation being 
classed as red-blind and those who put too much 
green in the equation being classed as green-blind. 
There are, however, many who, whilst agreeing with 
the normal equation, are quite satisfied when a con¬ 
siderable additional amount of green or red is added 
to the equation. This explains why in certain cases 
some have been described as red-blind by one ob¬ 
server and green-blind by another. 

A remarkable fact which does not seem to have 
been previously observed is that many colour-blind per¬ 
sons who strongly object to the normal match, but are 
satisfied with an anomalous equation, will completely 
agree with the normal equation when the comparison 
white light is incaeased in intensity so that it is much 
too bright to a normal-sighted person. This clearly 
shows that the normal mixed white produces the 
same effect so far as colour is concerned, but has a 
more powerful effect as to luminosity. This is in 
complete accordance with other observations, and is 
found in those cases in which there is abrupt and 
slight shortening of the red end of the spectrum. If 
there be shortening of the red end of the spectrum 
which does not affect A 670/1/1, and A67o/t/i has its 
normal light value, the mixed light will be more 
luminous than the simple white in the exact propor¬ 
tion of the shortening. This portion of red light not 
producing any effect has to be subtracted from the 
white light. 

These facts are quite inconsistent with a hypo- 
thetical red sensation which is affected by light of all 
wave-lengths. Another illustration may make this 
point clear. A man with shortening of the red end 
of the spectrum and normal colour discrimination 
will put together as exactly alike a pink and a blue 
or violet much darker. If, however, the pink and 
blue be viewed by a normal-sighted person through 
a blue-green glass which cuts off the red end of the 
spectrum, both will appear Identical in hue and 
colour. This proves conclusively that the defect is 
not due to a diminution of a hypothetical red sensa¬ 
tion, because all the rays coming through the blue- 
green glass are supposed to affect the red sensation, 
and vet we have been able to correct the erroneous 
match by the subtraction of red light. On the other 
hand, there are colour-blind persons who, whilst dls- 
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agreeing with the normal white equation, agree with 
it when the comparison white is diminished in 
intensity. 

The tacts in this article, whilst in complete accord 
with those previously given (“The Physiology of 
Vision,” G. Bell and Sons, 1920), are inconsistent 
with any theory of three fundamental sensations of 
which the other colour sensations are compounded. 

Defects of light perception are quite distinct from 
defective colour discrimination. All degrees of colour 
discrimination may be classified as dichromic, tri- 
chrorhic, tetrachromic, pentachromic, hexachromic, 


and heptachromic. This classification is fact and 
not theory. For instance, the dichromic have two 
colour sensations, red and violet, with a neutral divi¬ 
sion in the spectrum. There are innumerable varie¬ 
ties of dichromic vision, as there may be shortening 
of cither end of the spectrum or defects in the 
luminosity curve. When the luminosity curve is the 
same as the normal there is no evidence to show that 
the perception of white is not the same as the normal. 

I must expii ss my indebtedness to Capt. Fulton 
and Mr. Isaacs, of the Boaid of Trade, for their help 
in making these observations. 


Regional 

O UR knowledge of the geology of England is 
enriched by Dr. J. E. Marr’s conception (The 
Naturalist, February, 1921) of Yorkshire as an earth, 
block surrounded by down-folded strata, but with its 
own Carboniferous series little disturbed, owing to 
the rigidity of a pre-Cambrian mass beneath. The 
block, which became tilted somewhat to the east, has 
had on important effect on the drainage, and even on 
the progress of ice-sheets, in noi them England. 

A useful summary and map of the geology of 
Jersey, by G. H. Plymen, appear in the Proceedings 
of the Geologists’ Association, vol. xxxii , p. 151 (1921). 
a journal that has maintained its characteristic 
features despite the difficult conditions following on 
the war. The Geological Survey should find a ready 
sale, even at the price of 10s., for its ** Short Account 
of the Geology of the Isle of Wight," by H. J. 
Osborne White (19*1), which contains a coloured geo¬ 
logical map on the scale of one quarter of an inch to 
one mile. The second edition of the memoir that it 
succeeds is now exhausted, and we must look back on 
that handsome cloth-bound volume, issued at 8s. 6 d., 
with the customary regiet. But Mr. White's treatise 
is not a mere abridgment of the older one, since he 
brings to the work nis wide knowledge of the south¬ 
east of England, and of the literature of the inter¬ 
vening thirty years. He adds original drawings, 
showing the development of the surface and the rela¬ 
tions of the rocks to well known scenic features, and 
geologists who are fortunate enough to possess the 
memoir by Reid and Strahan must now add its 
successor to their libraries before they start once 
more for the island. Here, again, the question is 
raised as to whether memoirs bv public surveys should 
be supposed to cover their own “cost of production,” 
or whether their dissemination should, as in Canada 
and the United States, be regarded as a part of 
public education. 

Dr. Arthur Winkler, as Ordnance-officer of the ?th 
Gebirgsbrlgadecommando, was stationed at Santa 
Lucia, near Tolmino, in 1916, and found time to ex¬ 
tend F. Kossmat’s researches on the central Isonzo 
valley. He remarks, in the true spirit of science, that 
the war had inflicted wounds on the mountain-sides, 
and that many new exposures required registration. 
His observations, continued in 1918, are now recorded 
in a paper in the Jahrburh der geologischen Staatsan- 
stalt, vol. lxx., pp. tr-124 (1920), illustrated by numer. 
ous sections showing the Alpine folding of the strata, 
from the Triassic limestones to flysch of Eocene age. 
Glacial beds, dumped down into the valley, play an 
important part In the dusty groove, and walls of 
pebbly calcicrete are undermined by the green swirls 
of the Isonzo. Above them tower the crags of con¬ 
torted limestone, marked bv browp scars where slabs 
of rock have fallen away. Dr. Winkler’s work brings 
back happier memories than those recently associated 
with the Balnsizza Plateau and Caporetto. 
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Geology. 

The Geological Survey of India issues a handsomely 
illustrated memoir, by C. S Middlemiss, on Idar 
State, which lies on the tropic in the north-east of 
the Bombay Presidency. Evidences of solar weather¬ 
ing are given in the fine \iews of granite surfaces. 
The main interest of the district lies in the junction 
of the Delhi quartzite with the underlying series of 
Aravalli schists and gneisses. Quartzite blocks again 
and again appear to be stoped off into the Aravalli 
rocks; but the latter cannot in all cases be regarded as 
igneous invaders. The author suggests that the 
igneous masses which penetrate the Aravalli series 
softened the metamorphosed sediments until they be¬ 
haved as a semi-solid or plastic mass. The floor ot Fin¬ 
land seems to offer much support to his conclusions 

Dr. W. F. Hume, untiring in his surveys of barren 
lands, has issued, with his colleagues, a preliminary 
report on Abu Durba (Western Sinai). This bulletin, 
dated 1921, is No. 1 of a series on petroleum research. 
The oil that is traceable at Abu Durba seems to 
have been absorbed from shales into the Nubian 
sandstone, and mav originate (p 11) in organic matter 
washed down with the shale-particles into the 
Cretaceous sea. 

A. L Du Toit (Union of S Africa, Geo! Surv , 
Explanation of Cape Sheet 28, 1920) traces in Pondo- 
land the _ great monoclinal flexure that, as Penck 
showed, is responsible for the edge of the plateau- 
lands of south-eastern Africa .The down-folding has 
determined the coast-line, and ceased about the close 
of Cretaceous times. The inland region, however, 
continued to rise, since Upper Cretaceous beds, near 
East London, occur 1100 ft. above the sea. The 
shelves over which the rivers reach the sea represent 
successive stages of the uplift. One is inclined to 
ask once more: When was the great peneplain of the 
plateau-surface formed’ How has it escaped dis¬ 
section inward from its Eocene edge? Has it been 
perpetuated by wind-action in a'region where rains 
are onlv seasonal and droughts are more prevalent 
than rains’ 

The first pamphlet of the Geological Department ot 
Uganda (Entebbe, 1920) is written by E. J. Wayland, 
and i« intended to direct the attention of residents 
to the interest of geological features. The prevalence 
of laterite is discussed; but we should hesitate to say 
that the iron was “ from the first ” in the state of 
hydrous oxide. Glauconite, mentioned in connection 
with clays, is n silicate and not a phosphate. Are 
not the cubic pseudomorphs in the argillites (p. 11) 
more llkelv to have been originally pyrite than 
rock-salt? The author Introduces (p. 36) a useful 
geographical term, arena, for undulating areas more 
or less completely surrounded by hill-ranges. These 
areas are shown to result from the denudation of 
domes of strata, and rivers run through the sur¬ 
rounding walls. The Woolhope inller may thus be 
called an arena, and numerous examples occur in the 
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Old Red Sandstone and Silurian country of Southern 
Ireland. 

From Australasia we receive comprehensive de¬ 
scriptions of the "Palaeozoic Geology of Victoria," by 
E. O. Teale (Proc. Roy. Soc. Victoria, vol. mil., 
p. 67), with a map of the Mount Wellington area; also 
of the- "Geology of Western Australia," bv A. Gibb 
Maitland, extracted from the Mining Handbook pub¬ 
lished In 1919 by the Geological Survey. The latter 
memoir has excellent sketch-maps and Illustrations 
throughout the text, and Includes a large coloured 
geological map of the State, dated 1930, corresponding 
with that described in Nature, vol. cv , p. 498. This 
summary should be serviceable in very many 
libraries in the homeland, and should be made avail¬ 
able In all Australian schools. 

In Bulletin 31, at the moderate price of the 
New Zealand Geological Survey continues Its Illus¬ 
trated descriptions of the Dominion. The Osborne 
and Whatatutu subdivisions, which are here dealt 
with by J Henderson and M Ongley, lie on the 
east side of North Island, and include peaks rising 
to 4000 ft. on the main divide. Oil is found in the 
district, probably oozing from the Te Aral (Lower 
Miocene) and Cretaceous strata. As usual in these 
bulletins, the authors pay full attention to the origin 
of surface-features, and one of thsir pleasing land¬ 
scapes shows us, incidentally, the gathering of 
thousands of sheep under the raised rock-platform 
of Waihau Beach. 

New Zealand now extends its responsibilities to 
Pacific Isles; and J. Allan Thomson describes ( N.Z. 


Journal of Science and Technology, vol. iv., p, 49, 
1931) the geology of Western Samoa. The lava- 
tunnels appear to have been used as dwellings, and 
terraces for sleeping-accommodation have been built 
up in them—a feature that will pleasantly remind 
playgoers of the opening scene of Kelly’s "Bird of 

Among American publications, we may note, for 
comparison with the Trias sic beds of Cheshire, the 
cemented sand-dunes of Eocene age in north eastern 
Montana (A. J. Collier, U.S. Gaol. Surv.. Prof. 
Paper lao-B, plate tv.), and the cross-bedaed De 
Chelly sandstones (Permian?) of Arizona (H. E. 
Gregory, t bid., Prof. Paper 93, p. 31, etc.). The 
latter paper, which is on the r ‘ Geology of the Navalo 
Country," contains notable illustrations of erosion In 
an arid land. E. G. Fenton (Sci. Proc. Royal 
Dublin Soc., vol. xvl., No. 19, 1931, 45. 6a.), 
in his "Studies In the Physiography end Glacial 
Geology of Southern Patagonia," brings us to an un¬ 
usual field. He has specially examined, through 
years of residence, the results of glacial outwash and 
of river-erosion between the Andes and the Atlantic 
coast. He interestingly attributes the hollows known 
as bajoM to the action of water falling over an Ice- 
front during a pause in the general retreat of the 
pampas glaciers. Though he traces several epochs 
of retreat and of renewed glaciation, during some of 
which lavas flowed down into valleys cut by rivers 
streaming from the ice, Dr. Fenton finds no evidence 
of any genial interglacial epoch in Patagonia. 

G. A. J. C. 


Artificial Farmyard Manure. 


A N article in the current issue (August) of the 
Ts Journal of the Ministry of Agriculture under 
the above title somewhat modestly announces what 
must be regarded as one of the most notable advances 
In agricultural science made by our oldest agricul¬ 
tural research laboratory, the Rothamsted Experi¬ 
mental Station. For many years the composition and 
fertilising value of farmvard manure have occupied 
the attention of investigators. The chemical problems 
Involved at first sight appear simple. When cattle 
are fed with food rich in nitrogen there is a corre¬ 
sponding enrichment of their excrement. "Cake- 
fed ” dung has long been given a high value by the 
farmer, and on a purely chemical basis its merit was 
recognised by the man of science. Hence such pub¬ 
lications as “Hall and Voelcker’s Tables," which 
give the "residual’’ values of various foodstuffs— 
that is to say, the value of the fertilising constituents 
(mainly nitrogen) in various substances present in 
the dung of animals to which they have been fed. 
But the perplexing fact emerged that dung with this 
higher theoretic value did not give crop increases 
corresponding to its assumed chemical content. 
Nevertheless, so strong has been the effect of the 
publication of these theoretic values that they are 
given quasi-statutory effect Entering tenants have 
generally to pay compensation “ for improvements ” 
based upon the quantity and quality of the foods con¬ 
sumed on the farm during the years preceding their 
entry. 

In the paper alluded to Messrs. Hutchinson and 
Richards Indicate the solution of the conundrum. 
Put shortly, they have established that the whole of 
nitrogen in the urine of animals will not be present 
la the manure as applied to the crops unless a certain 
ratio subsists between the nitrogen voided by the 
animals and the carbonaceous matter of the litter by 
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which the urine is absorbed. It seems to follow that 
“compensation for improvements " should not be 
awarded on the basis of the food supplied to the 
stock until the valuer is assured that the feeding was 
accompanied by an adequate supply of litter, the 
adequacy being determined by the amount of nitrogen 
voided by the animals. 

Messrs. Hutchinson and Richards show that the 
factors involved are, in the main, biological, not 
chemical. The "making" of farmyard manure is 
essentially the rotting or fermentation of straw. The 
former writer has published a paper {Journal of 
Agricultural Science, 1919, p. 143) which estab¬ 
lishes that straw is fermented by a new aerobic 
organism, Spirochaeta cytophaga, and that this 
organism requires (in addition to air) a supply of 
nitrogen, preferably In the form of an ammonia 
compound (such as, in effect, urea is). It is shown 
that the amount of nitrogen required for the fer¬ 
mentation of 100 lb. of straw is 073 lb. Further, if 
the nitrogen is In excess of this amount, It tends to 
pass into the atmosphere as ammonia, with the 
result that, with a free supply of air, the end product 
is dung containing about 3 per cent, of nitrogen, 
whatever the original content of the excrement may 
have been. Under the conditions, however, which 
obtain in the ordinary farmyard, where some portions 
of the heap may receive more excrementitious matter 
than others, the ammonii'lfit free where the nitrogen: 
cellulose proportion Is greater than o 7a: 100 may 
be picked up by those portions where the ratio U 
less, and used to build up their nitrogen content until 
the whole heap reaches the characteristic and uniform 
3 per cent, content of nitrogen. 

Using these results, it has been found possible to 
make an artificial product, closely resembBng farm¬ 
yard manure in appearance as well as in properties, by 
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the addition of predetermined amounts of ammonia 
satta (such as ammonium sulphate) to straw. The 
co mmerci al value of this development may be con. 
s l de rable . With the advent of the motor the supply 
of town dung has fallen off. Many market-gardeners 
are, consequently, in straits, for the soiled artificial 
manures are lacking in organic matter (humus), with¬ 
out which many garden and glasshouse crops cannot 
be grown satisfactorily. It may be that the ordinary 
fanner, too, will find a use for the artificial product. 
It is difficult under modem conditions to maintain 
sufficient animals to make all the straw produced 
Into dung. Again, where animal excrements exist 
in abundance (as in milk production), lack of know¬ 
ledge ef the principles of the interaction between 


| urine and straw leads to much waste of valuable fer¬ 
tilising material. 

| Another direction in which these discoveries may 
1 have a practical outcome is in removing the soluble 
compounds of nitrogen present in sewage. Under 
1 the existing sludge processes very little of this soluble 
1 matter is recovered. It has been shown that if liquid 
sewage is used to ferment straw, the effluent is prac- 
I tically free from nitrogen; it has all been retained 
by the straw. 

I Enough has, perhaps, been said to indicate the great 
I practical importance of the discovery made by the 
j Rothamsted workers. The scientific advance is not 
i less notable, and marks another stage in the capture 
by the biologists of the agricultural field of research. 


West Indian Zoology. 1 


By Prof. J. Stanley Gardiner, F.R.S. 


I N 1895 the State University of Iowa, acting through 
Prof. C. C. Nutting, who was already well 
known as a member of several marine expeditions, 
organised a zoological exploration of the Bahamas. 
Its object was twofold : to give their people experience 
of marine life in tropical seas, and to secure material 
for morphological and systematic research and for 
ordinary laboratory purposes. So satisfactory were 
the results that Prof. Nutting’s staff themselves sug¬ 
gested a further expedition, this time to the Lesser 
Antllles. Preparations were commenced in 1916, so 
little was the entry of the United States Into the war 
anticipated. Prof. Nutting himself went down to 
prospect in 1917, and finally the expedition sailed in 
April, 1918, the party consisting of nineteen persons, 
Including six ladles. 

Barbados was first visited, the party camping for 
six weeks in the quarantine station on Pelican Island, 
which was placed at its disposal by the Barbados 
Government. Groups were formed for shore col¬ 
lecting, row-boat work, launch dredging to 200 
fathoms, land work, and laboratory observations. 

Barbados Island itself Is the most eastern of the 
Antilles, and, although now consisting largely of 
elevated coral and limestone rocks, contains the re¬ 
mains of land connecting It In early Tertiary times 
to South America. It was then sunk to great depths 
and overlaid by beds of oose, "Barbados earth," 
noted for their richness in radiolaria and foraminl- 
fera. The uplift raised the sea bottom high enough 
for corals to thrive, and subsequent elevations are 
responsible for the terraced effects so apparent in the 
topography of the present land. The island It about 
si by 14 miles, and has now a population of nearly 
aoo,ooo. AH is cultivated, and land collecting was 
hence little likely to yield results of much value The 
expedition Indeed, mainly concentrated on marine 
work, ana the mote striking animals of different 


“BubadocAartgu Ruptdittos." By C C 
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groups are described; the whole forms a guide which 
will be of value to future workers. The general 
variety of life Is interesting, but the uniformity of aU 
tropical marine life in the coral-reef regions of the 
world is still more striking; indeed, Prof. Nutting’s 
descriptions would apply almost equally well to faunas 
from similar grounds off Ceylon, Seychelles, or Fiji. 

The second camping place was in the British door- 
yard in English Harbour, Antigua. Here, on account 
of the heavy swell, work had to be concentrated in 
the harbour and in the neighbouring Falmouth and 
Willoughby Bays. There were compensations in a 
neighbouring mangrove swamp with its peculiar 
fauna, in fairly smooth bottom, and in the land being 
little altered and still largely wild, covered with dose 
tropical jungle. There are volcanic rocks of some 
age on this side, limestone rocks occurring principally 
in the north of the island, off which are the chiel 
living coral reefs. The marine crustacean, holo- 
thurian, and worm faunas proved particularly in¬ 
teresting, and there are many observations on the 
modes of life of different forms. Clearly, while the 
whole surroundings were not so exciting to the partv 
as those of the coral reefs of Barbados, the expedi¬ 
tion must have obtained a large number of animals 
of great interest. Geographically, the mollusca In 
the clearly capable hands of Mr. Henderson, and the 
fossil geology in those of Prof. Thomas, may be ex¬ 
pected to yield valuable Information. 

The immediate sdentifle results of this expedition 
are not likelv to be great, but the whole Idea under¬ 
lying it, and Its scope, are of great interest, for it 
might well be copied by British universities. Hern 
was a party of nineteen charming people, half of 
whom were interested professionally, while the rest 
were students. They went off for a term, and came 
back to their university with a glimpse of what 
tropical life reatly is, an abiding picture which will 
make those who teach Interesting to their student*, 
for they will be describing what they have seen, living 
forms in their natural environments. 


Thomu Wharton Jones, F.R.S. 


CIR RICKMAN GODLEE’S memoir of Wharton 
^ Jones, reprinted from the British Journal of 
Ophthalmology, March and April, 1931 (London: 
Geo. Putman and Sons, Ltd.), is a most 
admirable abort study. It gives us in doae 
compass not only the man's work, but also the 
man, from 1808 to 1891—a long fife in the service of 
physiology and ophthalmology. Wharton Jones's 
* 0 . 2 704, VOL. I 07 J 


work on the capillary circulation and on the processes 
of inflammation is memorable, and was recognised 
and honoured by all men of science: but the advance 
of the medical sciences carried the younger men far 
ahead of him. From Edinburgh, where Wharton 
Jones was one of Knox’s assistants, and suffered a 
■hare of the public hatred which flared up over the 
Burke and Hare murders, he came to London In 1838 
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as lecturer on anatomy and physiology at Charing 
Cross Hospital; among his pupils were Huxley and 
Fayrer. In 1840 he was elected to the Royal Society. 
From 1851 to 1881 he was professor of ophthalmic 
medicine and surgery at University College. His 
thirty years of teaching and writing failed to shield 
him in later life from miserable poverty; he fell out 
of the running. He was found at last, in the bitter 
winter of 1880-81, “crouched over a fireless grate, his 
shoulders hunched up under a mass of shawls and 
shabby wraps, the picture of destitution ... not only 
very ill, but penniless and starving.” Friends saved 
him, and collected money for him; Huxley and Fayrer 
obtained from Mr. Gladstone a Civil List pension 
for him; Jenncr obtained a Tancred pension for him. 
The work .was ended in London, and for the last ten 
years he lived in a couple of tiny rooms in a cottage 
in Ventnor. 

And here is the immense value of this memoir : that 
we are able to see why Wharton Jones made a better 
job of science than he made of life. His intense 
Individualism, his combativeness, his opposition to the 
Darwinian new learning, his perverse liking for small 
personal grievances, his oddities of dress—these 
hindrances, none of them insuperable, yet were com¬ 
bined to keep him back from anything like the full 
happiness of success. “He seems to have missed," 
says Sir Rickman Godlee, “by so little, much that 
might have made him happy and successful. Bat this 
little made all the difference. . . . When all is said, it 
is impossible to believe that, on the whole, he had 
more than a very moderate share of happiness, or 
even of contentment.” 

Perhaps, as there are martyrs of science, so there 
are profiteers of science, men who inflate the value of 
scientific discoveries or seek to “comer” scientific 
facts. Wharton Jones was neither martyr nor pro¬ 
fiteer. Only he could not get clear away from self¬ 
preoccupation; and it is a rathe- unhappy and per¬ 
plexed face that looks out at us from the frontispiece 
of this masterly study of him* 


University and Educational Intelligence. 

Cambridge. —Baron R. von Htigel has resigned the 
curatorshlp of the Museum of Archaeology and 
Ethnology, and Dr. A. C. Haddon, Christ’s College, 
has been appoHited deputy curator. Mr. R. W. 
Stanners, Gonville and Caius College, has been 
appointed University lecturer in historical and 
economic geography. Mr. T. G. Bedford, Sidney 
Sussex College, and Dr. J. A. Crowther, St. John’s 
College, have been reappointed demonstrators in 
experimental physics. 

Mr. F. J. W. Roughton, Trinity College, has been 
elected to the Michael Foster research studentship in 
physiology, and Mr. J. H. Richardson, Emmanuel 
College, Wrenbury scholar in political economy. Dr. 
R. L. M. Wallis, Downing College, has been awarded 
the Raymond Horton-Smtth prize in medidne. 

Mr. T. F. T. Plucknett, Emmanuel College, has 
been elected Choate memorial fellow at Harvard 
College. 

Mr. H. H. Thomas, curator of the Herbarium, has 
been re-elected fellow of Downing College. 

Two University lecturers in biochemistry are to be 
appointed shortly. 

Prof. H. Lebesque, of the Faculty of Sciences, 
University of Paris, has been elected professor of 
mathematics at the College de France. 

Mr. H. P. Philfot, assistant professor at University 
College, has been appointed to the professorship of 
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civil and mechanical engineering at the Finsbury 
Technical College; and Mr. A. J. Hale, chief assistant 
in the department of applied chemistry, to the pro¬ 
fessorship in that department. The entrance examina¬ 
tion of the college will be held on Tuesday, Sep¬ 
tember 30 

Loughborough College, Leicestershire, has issued 
a calendar for the academic year 1031-33, in which 
full accounts of the intellectual and sodal activities 
of the college will be found. Work is distributed over 
a number of faculties, of which the most prominent 
appear to be those concerned with engineering and 

?iure and applied srience. Full details of the courses 
oilowed are given, together with a number of full- 
page reproductions of photographs of the workshops 
and laboratories. The engineering departments were 
opened in 1918, and they are designed to give 
‘.peciallsed training to boys above sixteen years of agS. 
The course covers five years, during which time the 
student passes through every department found in an 
engineering works. On the social Ride there are, 
among other societies, engineering, wireless, and 
chemical and metallurgical societies, while in June 
last the council of the Junior Institution of Engineers 
sanctioned the formation of a sub-section, with head¬ 
quarters at the college. These societies are doing 
much to bring the student into contact with 
industrial methods, and should serve as the much- 
desired link between the technical school and the 
works. 

The "Handbook of Lectures and Classes for 
Teachers for the Session 1931-22," which has been 
issued by the London County Council, contains a 
number of features likely to interest readers of 
Nature. The teaching of mathematics in elementary 
and continuation bchoo.s forms the subjects of courses 
in the section on mathematics; geography in secondary 
schools and as a pivotal subject in education are the 
themes of two courses in the section on geography. 
Natural science is well represented by a number of 
courses and lectures: Prof. A. Wolf is giving five 
lectures on “Pioneers of Science ”; Sir william H. 
Bragg, six lectures on crystal structure; Prof. C. 
Spearman and the Rev. F. Aveling, ten lectures on the 
mentality of individual children; Dr. W. H. R. Rivers, 
five lectures on the psychology of dreams; Mr. C. 
Burt, ten lectures on intelligence tests; Mr. P. R. 
Coursey, five lectures on war developments in wire¬ 
less telegraphy and telephony; and Dr. C. A. Keane, ten 
lectures on science in elementary schools. There will 
also be two courses' of lectures on laboratory arts. 
The special science lectures are as follows: " Modem 
Astronomical Theories,” by Prof. H. H. Turner, on 
October i«; "The Wonders and Problems of Food,” 
by Prof. H. E. Armstrong, on November 13; “Fal¬ 
lacies,” by Prof. Karl Pearson, on November a6; 
“Geology as a Basis for Geography,” by Prof. W. W. 
Watts, on December 10; “Yeast, what it is and 
what it does,” by Mr. A. Chaston-Chapman, on 
January 31; “Aluminium and its Alloys,” by Dr. W. 
Rosenhain, on March 16; "The Relation between 
Pure and Applied Chemistry,” by Dr. M. O. Forster, 
on February 4; "The Migration of Birds,” by Prof. 

J . A. Thomson, on February 18; and " Vitamins,” 
y Prof. A. Harden, on March 4. All lectures are 
open to teachers employed within the county of 
London; those outside the administrative county will 
be admitted where accommodation permits. The 
Council has also arranged for the issue to teachers 
of science in London schools of tickets of admission 
to the meetings of certain scientific societies. Com¬ 
munications should be addressed to the Education 
Officer, New County Hall, S.E.i. 
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Calendar of Scientific Pioneer*, Societies and Academies. 


fmpmt tS, 1S14. Sir Benjamin Thompson Oewrt 

VM m wferti, «•*.—The founder of the Royal Institu¬ 
tion and of the Rumford medals of the Royal Society 
and the American Academy of Sciences, Rumford 
devoted much time to science and its application to 
practical purposes, and was one of the first to show 
that heat was "a mode of motion.” 

Aafmt SB, IMS. Sir WMam Herseftei died.— Pre¬ 
eminent among the astronomers of his day, Herschel 
extended Immensely the bounds of sidereal astronomy. 
In 1781 at Bath he discovered Uranus. His great 
telescope at Slough was one of the wonders of the 
scientific world. He made extensive observations of 
the moon and planets, first established the motion of 
the sun in space, discovered many nebulae, and 
showed that the components of double stars were 
moving round their common centre of gravity. 

August 2S, 1M7. Michael Faraday died.— Unrivalled 
as an experimental Investigator and as a lecturer, 
Faraday was the assistant to Davy and the successor 
of Brando at the Royal Institution, and in 1833 be¬ 
came the first Fullerian professor. Though his 
investigations covered a wide range, the great woik 
of his fife was his scries of “ Experimental Reseat ches 
in Electricity,” to which all later students of elec¬ 
tricity owe a vast debt. 

August 28, 1808. Antoine Henri Beotfuerel died.— 

The son and grandson of distinguished physicists, 
Becquerel made himself famous by his memorable 
discovery in 1896 of radio-activity, for which in 1903, 
with the Curies, he was awarded the Nobel prize. 

August 26, 1723. Anton van Leeuwenhoek died.—A 
pioneer worker with the microscope, Leeuwenhoek 
made iihportant discoveries in support of the circula¬ 
tion of the blood, blood-corpu*les, spermatozoa, and 
other subjects, and contributed 112 papers to the 
Philosophical Transactions 

August 28, 1838. William 8mith died.— The “father 
of English geology," Smith published his epoch- 
making geological map of England in 1815. 

August 28, 1863. Eflhard MttsoherHoh (tied.— The 
discoverer In 1819 of isomorphism and of dimorphism, 
Mltscherlich spent two years with Berzelius at Stock¬ 
holm, and then in 1821 succeeded Klaproth as pro¬ 
fessor of chemistry in the University of Berlin. 

August 26, 1616. Johann Hieronymus Sehrfiter 
died. —For more than thirty years Schrfiter studied 
the topography of the planets. He has been called 
th$ Herschel of Germany. His observatory at I.ilicn- 
thal, in which Bessel worked, was pillaged during 
the War of 1813. 

August 28, 1861. 0 Kristian Friedrich SeMMMbt 
died.— Schonbeln for many years held the chair of 
physics and chemistry in the University of Basle. In 
1839 he discovered ozone, and in 1846 made known 
his invention of guncotton. 

August 36, IBM. Francis BaRy died.— After amass¬ 
ing a fortune on the Stock Exchange, Baiiy devoted 
himself to astronomy. He was a founder of the 
Royal Astronomical Society, reformed the Nautical 
Almanac, etfted a star catalogue, and during the 
years 1838-42 repeated the Cavendish experiment for 
determining the density of the earth. 

August M, ISM.- Johann Peter driest died.-In 
1858 Griess discovered the first dlaro-compound, and 
three years later die first azo-colours, which have pro¬ 
duced a revolution in the art of dyeing. 

August 31, 13M. Hr John Bonnet Lawes, Bart., 
d i ed . -A great pioneer in the application of science 
to agriculture, Lawes was the founder bf the Rotham- 
tted Experimental Station, where for fifty-seven years 
Gilbert was his collaborator. E. C. S. 
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Paris. 

Actdeoiy of Sciences, August 8— M. L6on Guignard 
In the chair—A. Dementia: Surfaces generated by 
circles.—P. Fsfon • The domains of existence of cer¬ 
tain uniform functions.—M. Potren : The representation 
of the group of 27 right lines in a group of quaternary 
collineations.—K Ognra: The movement of a particle 
in the field of a charged nucleus —L. Dnnoyer: A new 
spectrum of caesium. The metal was contained in a 
quartz tube, with plane parallel quartz ends, and 
surrounded with a wire spiral in which high-frequency 
currents were produced. The whole could be heated 
uniformly in an clectrir furnace The vapour com¬ 
menced to be luminous at 100 0 C , reaching a maxi¬ 
mum luminosity at 250° C. The spectrum consists of 
fine lines with no trace of a continuous background. 
Measurements of more than 300 wave-lengths for the 
low-temper.itum spectrum .11 <■ given --S Procopla 
Magnetic double refraction of mixed liquids and crystal¬ 
line structure - E. Moles and F Gonsalez • A new re¬ 
vision of the density of oxygen gas. Special atten- 
tion has been paid to varving the method of pre¬ 
paring the gas, and density measurements are given 
for oxygen prepared from potassium permanganate, 
potassium chtonte, mercuric oxide, and si'ver oxide, 
and bv the electrolysis of water. Thi general mean is 
1 42889, differing only by one part in 11x000 from the 
figure at present accepted, 142905. The densities, 
classified arrording to the method of preparation, 
showed no sign of anv systematic error - -\ Mallhe • 
The preparation of a petrol from a fatty oil I-in seed 
oil was passed over a catalyst composed of copper, 
magnesia, and kaolin heated to 5?o 0 -6so° C The 
volatile product was further tre.Ued with hydrogen 
and reduced nirkel at 180 0 C. _ After refining, petrol 
and kerosene ft notions were obtained-_ The petrol con¬ 
tained benzene and naphthene derivative# —G. Vavon : 
The velocity of the renrtion in the hvdrogenation bv 
platinum black The rapidity with which the hydro¬ 
genated body formed leaves the surface of the catalyst 
\h a governing factor in the velocity of the reaction — 
v Ytramlan • The synthesis and dehydration of 
ethyipropvlphen vlcarbinol. Eth\ Ipropvlphenylcarbinol 

was prepared by the Grignard reaction from propyl- 
phenvlkefonc and ethyimagnesium bromide. This can 
be distilled without decomposition under low pressure 
(25 mm ), but is readily dehydrated, producing an un¬ 
saturated hydrocarbon, C,,H lt , probably x-phenvU- 
hexene —V. Lnblmenka • The state of chlorophyll m the 
plasts. A study of the causes of the inactivity, from 
the point of view of photosynthetiral reactions, of 
pure ehIoroph)ll prepared bv chemical methods. It 
was found that treatment of the living tissue by vari¬ 
ous solvents, besides coagulating tne proteid sub- 
stanres in the plasts, produces sensible changes in the 
optical properties of the green pigment. The chloro¬ 
phyll of the leaves of Aspidistra elatior can be com¬ 
pletely remoyed by extraction with water. The ab¬ 
sorption spectrum' of the material thus extracted is 
absolutely identical with that of the living leaf The 
chlorophyll is Intimately related to the proteid sub¬ 
stances of the plasts, and this is probably of a chemical 
nature.—M. Romlta : The crystalline Inclusions of the 
eleocvtes of Nereis and their relations with the eosino¬ 
phil granulation.—C. Lsvsdltl: Embryonic leaflets in 
relation to pathogenic micro-organisms. Meso- 

dermic infections are caused by bacteria, fungi, 
spirillas, and protozoa, whilst infections of the 
ectoderm are produced bv virus, usually invisible and 
capable of passing filters. 
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Sydney 

Reyal Society of Ntw South Waits July 6 — Mr E C 
Andrews president in the chair —W R Browae 
Note on the relation of streams to geological structure 
with special reference to boathook bends The in- 
fluence of geological structures on the courses of 
streams as illustrated by certain rivers of New South 
Wales is discussed and it is suggested that what 
Dr Griffith Taylor has termed boathook bends m 
rivers are in many cases to be attributed to the 
presence of directive geological structures rather than 
to river piracy and the breaching of divides—Mane 
BsattvegHe Notes on cassitente crystals from New 
England district New South Wales and Stanthorpe 
Queensland The crystals were taken directly from 
hand specimens of igneous rocks obtained from 
Stannum Pheasant Creek Mandoie Station and 
Stanthorpe Crystal habit varies with locality 
Almost all the crystals are twinned the twinning 
occumng on the «(ioi) face according to the usual 
law Doublets are the commonest grouping but 
triplets and quartuplets were also observed —Dr L L 
Tamtr and h H H Wilson The decomposition of 
dimethyl oxalate by acetic acid Pure methyl acetate 
may be prepared by the action of 80 per cent acetic 
acid on dimethyl oxalate the theoretical quantities of 
reactants being used The yields obtained are virtually 
theoretical -Dr I A Cation The Kurraj ng earth 

Suake of August 15 1919 The special feature of the 
Lurrajong earthquake is the peculiar Y shaped 
character of the isoseismals One arm of the Y and 
its stem lie subparallel to and superimposed over the 
line of structural we ikness shown by the Kurrajqpg 
fault and the Glenbrook monocline THe other arm 
of the Y is not known definitely to coincide with a 
fault zone The direction cxresprnds to a major 
direction of tectoi ic weakness the Permo-Car 
bomferous geosyndine—and also to numerous large 
faults in the Maitland district It is suggested that 
the earthquake was caused by block f lulling in whjch 
the south eastern corner of a crustal block has foun 
dered This would account for the peculiar form of 
the isoseismals The shape ot the boundary of the 
sound area confirms the Y shaped form of the iso- 
oeismals 


/"Books Received. 

Revelation hnd Science A Reply to Higher Critics 
and Darwinists By John Leslie Pp 156 (Aber 
deen W Jollv and Sons Ltd) 31 6 d 

Calculations m Organic Chemistry By Prof V K 
Bhagwat Pp xi+138 (Bombay S Govind and 
Co) 

British (Terra Nova) Antarctic Expedition 1910- 
1913 Terrestrial Magnetism By Dr Charles Chree 
Pp xn+548+lx plates (London Hamson and 
Sons Ltd) 

Memoirs of the Geological Survey Scotland 
Special Reports on the Mineral Resources of Great* 
Britain Vol xvu The Lead Zinc Copper and 
Nickel Ores of Scotland By G V Wilson With 
Contributions by Dr John S Flett Pp vi+159 + 3 
plates (Southampton Ordnance Survey Office 
London E Stanford Ltd ) js 6 d net 

Die Grand!agen der Geometne Als Unterbau fur 
die Analytische Geometne BvJ’rof Lothar Heffter 
Pp iv+s7 (Leipzig and BeyUn B G Teubner) 
i» marks* 1 aj shillings a 

Imperial Institute Indmg Trade Enquiry Re¬ 
port* on Jute and Silk Pp ix+90 *(Lkndon John 
Murray) 5* net 

Proceedings of the Anstoteltan Society New 
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Sene* Vol xxk Containing the Papers read bdf$* 
the Society during the Forty-second Session, taMh 
Pp iv+34fi (London Williams and Norg^pTasa, 

Liquid and Gaseous Fuels and the Part they Play 
in Modern Power Production By Prof Vivian B 
Lewes Second edition Revised and edited by 
John B C Kershaw (The Westminster ’ Senes) 
Pp xiv+353 (London Constable and Co, Ltd) 
iar 6 d. net 

The Angami Nagas with some Notes on Neigh 
bounng Tnbes By J H Hutton Pp xy+480 
(I ondon Macmillan and Co Ltd) 40* net 

The Fourth Dimension By Prof E H Neville 
Pp mi +56 (Cambndge At the University Press; 
S* net 

Zentralblatt fur die gesamte I andwirtschaft mit 
Einschluss der Forat und Teichwirtschaft der Tier 
Pathologie und Medizin Edited by Prof Richard 
von der Heide and Robert Lewin Erster Band 
1920 Pp 524 (Leipzig Gebrader Bomtraeger) 
90 marks 

First Pnnciples of the Electncal Transmission of 
Energy A Survey of the Physical Basis of Electncal 
Transmission its Methods and Phenomena from the 
Standpoint of the Electron for Students and Practical 
Engineers By Prof W M Thornton (Pitman s 
Tech n cal Pr mer Seres) Pp xiI+116 (London 
Sir Isaac Pitman and Sons Ltd ) 2s 6 d net 
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